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I. PURPOSE 

The purpose of this Action Memorandum is to request and document approval of the 
seiected non-time critical removal action, as authorized by section 104 (42 U.S.C. 9604) 
of the Comprehensive, Environmental, Response, Compensation, and Liability Act 
(CERCLA), to address B!uffs S, C, 0, E, G, and H, as well as associated retention 
ponds within the Riley Pass Uranium Mines site, iocated on the Custer Nationai Forest, 
in Harding County, South Dakota. These areas (subsequently referred to as the Project 
area), which comprises a portion of the larger Riley Pass Uranium Mines site, are 
defined in the Riley Pass Abandoned Uranium Mines Final Engineering Evaiuation and 
Cost Analysis (EE/CA) (the Finai EElCA). A map showing these areas is provided as 
Attachment 1 . 

jj, release, or a significant threat of a release, has or is occurring at the Project area that 
poses a threat to public health or welfare or the environment, on and/or from lands 
under the jurisd~ction, custody, or control of the USDA Forest Service, Custer National 
Forest (National Forest System Lands or NFS lands). Conditions at the Riley Pass 
Uranium Mines site Oncluding the Project area) present an imminent and substantiai 
endangerment to human hea~th and the environment, due to the high concentrations of 
arsenic, molybdenum, thorium, uranium, and radium226 metals found in the soils and 
sediment from the mining area. These conditions meet the criteria for initiating a 
Remova! Action under 40 CFR Section 300.415 (b)(2) of the Nationai Contingency Plan 
(NCP), Executive Order 12580 and 7 CFR 2.60(a)(39) deiegates Remova! Action 
authority to the USDA Forest Service, when the source of the release or potentiai 
reiease of hazardous substances is on or from Nationa~ Forest System lands. The_~ 
scope of this proposed action is to control and contain the re~ease of and exposures to 
specific contaminants that are !mpacting human health and the environment at the 
Project area. This action aione will not address aU contaminant sources or the impacts 
from these sources in the encompassing Riley Pass Uranium Mines site. Additional 
actions wili need to take place to address these other sources and impacts within the 
site as documented in the Engineering Evaluation and Cost Analysis (EElCA). This 
proposed action addresses only those Bluffs and .features (identified above) for which a 
responsible party has been identified [Tronox Worldwide, LLC (Tronox), a corporate 
successor to Kermac Nuclear Fuels]. As described in Section vm of this Action 
Memorandum, 'Tmnox wW conduct the pro'posed actions set forth in this Action \ 
Memorandum under a settlement agreement with the S.D.A Forest Service. 

The proposed actions set forth in thiS Action Memorandum are consistent with the Finai 
EE/CA, that was prepared' for the Forest Service by its consultant Pioneer Technicai 
Services, ~ncorporated. The EE/CA deveioped various alternatives that address impacts 
associated with hazardous substances present at the Project area (Pioneer, 2006). The 
Final EE/CA provides the details and basis for the proposed response action for 
Ieatures within the Pmject area and is attached to this memorandum as supporting 
documentation (Attachment 2). The discussion in the balance of this Action 
Memorandum substantiates the need for a remova! response, identifies the proposed 
actior~, orovides the specific risk reduction criteria under which the proposed action will 
be conducted and a determination these criteria are protective of human health and the 
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explains the rationale Forest Service's selection 
proposed action. 

proposed wW be executed following the non-time-cr~tical removal 
process as defined Comprehensive Environmental Response, Compensation 

(CERCLA; 42 9604) and National and Hazardous 
Contingency CFR Part Response actions as 

the U " Environmenta~ Protection Agency's (EPA) Guidance on 
.Removal CERCLA -- are implemented 

substances 
prevent, minimize, or :;l1itigate damage 

1 

ND 

acres 
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and open pits. Bluff B has an estimated spoils volume of 1,140,000 cubic yards. 
Approximately 65,600 cubic yards of acutely contaminated material (primarily in lignite~ 
bearing spoil piles) exist on Bluff B. Riley Pass, a significant historic pioneer wagon 
route during the 1890s, is approximately 500 feet north of the Project area. 

The waste materials (spoils/overburden) have been a major source of sedimentation to 
Pete's Creek to the east of Bluff 8 and Schleichart Draw to the southeast. A majority of 
the bluff is either barren or sparsely vegetated and shows signs of severe wind and 
surface water erosion. Sediment from the east half of the Project area is currently being 
carried approximately .75 mile and deposited on the main access road to Riley Pass 
and the adjoining private property. Sediment basins have been installed and 
maintained by the USFS in Upper Pete's Creek and Schleichart Draw. However, due to 
the amount of sediment eroding from the Project area, frequent maintenance of the 
basins is required. 

Due to the predominant soil type present, sandy clay and silty clay, soil piping and 
tunneling with occasional sink holes are present. Piping and large guilies are most 
prevalent in areas where the overburden was placed along or below the rim-rocks. 
Some of the pipes that have formed are 10 to 15 feet !n diameter, and gullies up to 25 
feet in depth have formed in places subject to concentrated surface water flow. 

The mined pit floors are generally at or near bedrock. Some spoils have been p~aced 
along the edges that eroded to the land below Bluff 8. Small, shailow ponds have 
formed in some of the areas creating smail retention baSins, which during snowmelt and 
smail storm events assist in controlling some of the surface water erosion. Water from 
these ponds most likely evaporates or seeps through the bedrock during the summer 
months. 

The analytical resu~ts for soil samples coilected from B!uff B during a sampling 
investigation that occurred in 1999 show concentrations greater than three times 
background for radium226 and uranium235. 

Bluff C 

Bluff C encompasses approximately 10 acres with good vegetative cover of the spoiis 
piles and exposed bedrock. This bluff is approximately 4,257 feet south, southeast of 
Bluff B. Spoils piles and berms are sma!! in nature and are scattered throughout the 
Project area. Based on visual estimation, there is approximately 600 cubic yards of 
spoils materials present at Bluff C. There are no signs of active erosion from the berms 
or spoi~ piles and existing vegetation cover at the Project area is approximately 85 to 
90%" 

The ana!yticai results for soii samples coi!ected during the i 999 Project area 
~nvestiqatiol1 from Bluff C show concentrations greater than three times background 
arsenic, molybdenum, thorium, uranium, ro.dium223 , and uraniun;'235. The sampies were 
taken along the toe of the southwest berms and spoils piies. 
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B~uff D 

D encompasses approximately 5.2 acres, good vegetative cover 
and berms. D is approximately 157 feet southeast Bluff B. There are 

some areas exposed bedrock located within Project area. There are no active 
erosion from the berms or spoil piles. Vegetation cover at the Project area is 

There are smalJ areas exposed bedrocl< in 
disturbed activities. 

aneJytica~ results soi~ samples co!lected 999 
o concentrations greater times background 

d' 2?6 rl . 235 L " '"' I 't 11 ra ~um - , an". uramurr: 'OC3nons ma~enals eleva eo 
these contaminants bedrock/un-vegetated areas 

is 
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encompasses one acre extremely steep side slopes (1.5H:l ,very 
vegetation, severe erosion guWes and present on the face s~ope. 

materia~ ~s estimated be approx~mately 46,000 cubic yards. A smaller, 
rnoro vegetated spoils (approximately to 60°/r) vegetatIon cover) is lor.:ated along 
2n:J below Oil southeast. side it encompasses 

an acre, an estimated approximatelY cubic yards. 

There are severa! berms/spoils piles the b!utL Surface 
side the 

east 

pile is ~ocated 
, these mater~al 
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the spoils pile, and drains into an intermittent dry draw/drainage. 

A spoiis pile containing approximately 159,340 cubic yards of spoils, and encompassing 
approximately 4 acres is iocated on the south end of the bluff. This spoils pile is 
moderately vegetated with limited signs of surface erosion. 

The analytical resu)ts for soil samples collected from B~uff H during the 1999 site 
investigation show concentrations greater than three times background of arsenic, 
molybdenum, uranium, radium226 , and uranium235. Radiation surveys identified an area 
of acutely contaminated material (estimated at 22,000 cubic yards) in the western 
portion of this Bluff. 

1, Removal Site Evaluation 

~n 1964, the Forest Service noted that overburden from one of the ciaims mined by 
Kermac had slipped down the hm, through the Forest boundary fence, and caused 
considerable disturbance on an adjacent properrf owner's ~and and destroyed over 320 
feet of fence. in 1991, after several other incidents at the Riley Pass Uranium Mining 
site, the Forest Service contracted Denver Knight Piesoid to conduct an Environmental 
Evaluation at the main disturbed area (iater identified as Bluff "8") within the Project 
area. After 1991, other time-critical actions (described later in this document) were 
taken at the Project area. Potentia! for similar releases still exist 

~n 1999 the USDA Forest Service contracted with Pioneer Technical Services to 
complete a Site Investigation. That investigation resulted in a number of water, soil, and 
sediment samples being collected from the site and the result of that sampiing effort 
being published in the final Site investigation (SI) report that was issued in 2002. 
Following the issuance of the 81, Pioneer Technicai, still under contract with the Forest 
Service, utilized the result from the 81 to develop a Draft Finai Engineering Evaluation 
and Cost Ana!ysis (EE/CA). Additional sampling was done by Portage Environmental 
(aiso under contract to the Forest Service) in 2004 in order to develop a comprehensive 
Human Health and Ecological Risk assessment that was included into the Draft Final 
EE/CA which was compieted by Pioneer Technical in 2005. After receipt of public 
GOfnrr1el1ts 'On Dr3ft Fimd E'C./CA, a Fina" EE/CA !Jncludjng a revlsed F!i1E~ i.=lisK 
Assessment) was issued by the Forest Service October 0;' 2006. 

Physical location 

The Riley Pass Uranium Mines Site is ~ocated in the North Cave Hills area of Harding 
County, South Dakota. The Site is approximately 25 miles north of Buffaio, South 
Dakota, which is the county seat, and 100 miles north of Belie Fourche, South Dakota. 
ludlow, South Dakota, is the nearest town to the site and is iocated approximately five 
miies due eas:. The Sioux District Office ot the Custer Nationai Forest of the USFS 
primarily administers the area, but a small fraction of the Project area is aiso situated on 
private land. The mined areas that are associated with the Site covers approximately 
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acres highwa!ls, floor, and spoils Sections 20, 21, 22, 25, 26, 29,35, 
and Township 22 Range 5 East B~ack Meridian and are broken 

12 biuffs, These bluffs are shown on the endosed map. The sites are bordered 
, and U.S interior/Bureau Lane] iVianagement 

The area serves as the l'leadwaters the 
Grand IR~ver fiows the R~ver at Mobridge, 

There are 
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Concentrations of hazardous substances in solid wastes and surface water are 
documented in the EE/CA (Pioneer, 2006). 

b, Samplina and Analytical Data 

The sampling methods used to collect the chemical data are described in the EEiCA 
(Pioneer, 2006). 

A substantiai number of soil, sediment, and water samples were taken at the Project 
area during the course of three (3) major sampling events from 1991 to 2004. The 
sampling events documented the concentration and migration of the contamination from 
the historically mined portions of the bluffs to the various re-deposit points in Pete's 
Creek drainage and Schleichart Draw. Laboratory analytical results indicated elevated 
leve!s of arsenic, molybdenum, thorium, uranium, and radium226 as compared to 
measured background concentrations. 

In addition, radiological measurements were made at the various bluffs to determine 
radiation exposure ~eveis at the Project area. Measurements revealed that the highest 
radiation leve!s are from the lignite materia~ \/vhich was the source of uranium mined 
the area. 

Surface water sampling took· place at several ~ocations within the various drainages 
associated with the Project area as well as two other non mined drainages. indications 
are that the water quality for the area is naturally degraded, due to the mineralization 
associated with the area. However, it was documented that the historic mining activity 
and subsequent erosion stemming from that activity is locally impacting the surface 
water quality from the source of the contaminants to paints at or near the Forest Service 
boundary. 

c. Mechanism for Past. Present. or Future Release 

The sediment and mine waste generated by past activity at the Project area to a large 
extent are un-vegetated and unconfined due to the geologica~ make up of the material. 
Runoff erodes materiai into Pete's Creek and Schleichart Draw. Winds can cause 
materiai to be airborne and transported offsite. 

10 



d, Events or Features that could Spread or Acceierate Releases 

Large runoff events, particuiar!y during the iate summer, present potentia! conditions 
incre2s~nr erosion the material the surface water drainages 

surfaces, in Sch~ei,,:::ilart Draw has been shown 
impacted the contaminants, Retention ponds bum the Forest Service in the 
1980s, have been capacity have been cieaned on !east 
occasions, sediment loading and eventual embankment these 
retention ponds result in large-scale releases, Schleichart reservoir and 

U also appear eroded 
the mined areas, 

e, Properties that Influence the Rate of Releases 



B. Other Actions to Date 

1. Previous Actions 

As previously mentioned, numer::>us actions, investigations and time crlticai actions 
have been taken at the Project area. These include: 

1965-The Forest Service moved a segment of the Riley Pass road that was being 
buried by overburden from Bluff B. 

1973-After negotiations with Kerr McGee (predecessor to Tronox), the company 
constructed flow controi dikes and diversion ditches at Bluff B. In addition, 
another portion of the Riiey Pass road was relocated. 

1989-The Forest Service constructed five sediment retaining ponds to trap sediment 
eroding from Bluffs A and B. 

1990-The Forest Service had sediment removed from two of the five sediment 
retaining ponds. 

1991-Denver Knight Piesold of Denver, Colorado, was retained by the Forest 
Service to evaluate existing conditions, develop plausible response action 
alternatives and provide a cost estimate for each alternative. Denver Knight 
Piesold's investigation was limited to Bluff B. The 1990 and 1991 investigation 
included surface water quality analyses and radiological measurements. 

1996-The Forest Service sent Kerr McGee Corporation (predecessor to Tronox) a 
CERCLA 104 (e) ietter notifying them of potential liability under CERCLA. The 
Forest Service conducted a time criticai remova~ action to remove sediment 
from the sediment retaining ponds. 

1999 to 2002~ The Forest Service retained Pioneer Technicai Services to conduct all 
steps needed to produce a Site Investigation and EE/CA. 

2002~ The Forest Service posted signs in the area warning the public of the potential 
hazar~~ assodat'9o witf1 tr.e DrJ~ect 3.rea, 

2004-The Forest Service retained Portage Environmental Incorporated to gather 
additional samples and information to produce a comprehensive Human 
Health and Environmental Risk Assessment in addition, the Forest Service 
conducted a time-crWcal removal action to remove sediment from the 
sediment retaining ponds. 

2005-The Draft Final EECA was delivered to the Forest Service and released to the 
public. 
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The Forest Service continued discussions with the State of South Dakota, 
EPA, and Tribes. 

A Public meeting was held in May 2005 in Buffalo, South Dakota to inform 
~nterested parties of history. conditions of the site, as well as, the processes 
associated with CERCLA. A pubBc notice appeared in the Rapid City Journa~ 
on July 11, 2005 and the Nation's Center News on July 14, 2005 announcing 
that the draft EE/CA was available, setting the time for the comment period, 
and listing the iocation of the information Repositories. A 60-day comment 
period was established which ended on September 12, 2005. Three public 
meetings were held Oli August 24,25, and 26, 2005. The meetings were held 
in Rapid City, Buffalo, and Bullhead, South Dakota, to solicit comments on the 
EE/CA. Comments and data collected were incorporated into the finai version 
of the EEiCA. Copies of the Administrative Record, including thefinai and ali 
draft versions of the EE/CA are available for public review at Information 
Repositories in Camp Crook (Sioux Ranger District of the Custer Nationai 
Forest) and Buffalo (County Courthouse). 

The Forest Service received numerous pub~ic comments generated by the 
release of the Draft EEiCA. 

2006-The Forest Service came to an agreement with SO State DENR on the ARARs 
to be included in the Final EEiCA 

In January of 2006 Tronox was sent a formal demand for reimbursement of 
costs incurred by the Forest Service for all actions taken to date at the Project 
area. Negotiations with Tronox were conducted to reach a settlement 
agreement under which the proposed actions in this Action Memorandum wiH 
be conducted by Tronox. Tronox voluntarily performed the instailation of 
preliminary re-vegetation test plots on Bluff B. A Responsiveness Summary to 
public comments received was prepared, and a Final EE/CA incorporating a 
revised final risk assessment was prepared and released. 

To date The Forest Service has expended over $637,464 for response actions taken at 
the Riley Pass Uranium ~/lines site to address those bluffs and features addressed by 

p<.ctlon Memorandum. 
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Current Actions 

the remova~ action at the Project area are attain a degree 
clean-up r:-::zardous 8ubsta'lces 

" as ,28 "ec 
contaminated materia! 

soiis erosion; 
the Project area, reducing) stream sedimentation attributab~e 

offsite soils migration; achieving 
revegetation the Project area consistent a maintenance that 

a effort 

expiained in EE/CA, although 
stream sediment 

impact surface water 
sediment 

or are 

Co State and local Authorities l ROle 
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2. Potential for Continued State/local Response 

Neither the State nor local authorities have the resources or authority to conduct a 
Removal Action at this time. State and loca! constituents wi!! continue to be in\!oived in 
stte a:;t!vities and wm be kept apprised of aU activities conducted as part of this Removal 
Action. 

m. THREATS TO PUBLIC HEALTH OR WELFARE AND THE ENVIRONMENT, 
AND STATUTORY AND REGULATORY AUTHORITIES. 

The EE/CA indicates there is a threat to public health or welfare, or to the environment 
as set forth in the National Contingency Plan (NCP) at 40 CFR 300.415(b)(2). Briefly, 
this threat is the risk associated with exposure to metals and radionuclides in areas 
impacted by mining and risk of present and future metals and radionuclide 
contamination of the surrounding lands and surface waters in the Schieichart Draw and 
Pete's Creek drainages. 

Due to the concentrations of contaminants in the mine waste sources (Pioneer, 2006), 
conditions at these sources meet the criteria for initiating a Response Action under 40 
CFR 300.415(b)(2) of the NCP, The following factors from 40 CFR 300.415(b)(2) ofthe 
NCP form the basis for USDA Forest Service's determination of the threat present and 
the appropriate action to be taken: 

Actual or potential exposure to nearby human populations, animals, or the 
food chain from hazardous substances or pollutants or contaminants; 

(ii) Actual or potential contamination of sensitive ecosystems; 

(iii) High levels of hazardous substances, poiiutants, or contaminants in soBs 
iargely at or near the surface that may migrate; 

Ov) Weather conditions that may cause hazardous substances or pol!utants or 
contaminants to migrate or be released. 

A. Threats to Public Health or Welfare 

A Rl3k Assessment conducted for the Forest Service b}i Portage Environmental 
Incorporated (Portage, 2006)· identified human-health and ecoiogica~ risks posed by 
current conditions at the Project area that exceed minimum U,S EPA-defined risk ieveis 
that are protective of human health and the environment [Le., an excess lifetime cancer 
risk higher than 1 xi 0-4 (~ in 10,000)]. The risk assessment determined that the risk 
!evels for maximally exposed individuals could potentially be as high as 3 x 10-3 

Potentia! human=health exposure pathways ~dentified inciude ingestion of contaminated 
solis, surface water contaminated by contact with surface soiis, consumption of beef by 
iocai ranchers, ;;onsumption game meat by hunters, inhalation airborne 
contaminated soils, direct dermal contact with exposed contaminated soils, and direct 
gamma irradiation from contaminated soils. These pathways, and the associated 
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ca~cu~ated potentia! risks are 
(metals raolionudides) in 

use, 
various American ~ndian tribes 

airborne contaminated soiis 

eievated concentrations contaminants 
(soiis) are exposed at the surface, 

camping. ama is 
spirituai pumoses, There is a potential for inhaiation 

" "~ " 

recreationai and spirituai uses, 

highest potent~al scenarios Recreationa! 
used back-ca~cu!ate concentrations soil that are protective 
health. This range risk-based preliminary soil Cleanup concentrations 

vvas presented 5 Assessment) for 0-4 

assuming ingestion and 1 
source. 6,2 the 

consideration at 
beef arsenic) 

16 



present an and substantial endangerment , 01 we!fare, or 
the 

Proposed Actions 

(P~oneer, 2006) evaluated six alternatives address purpose and need 
These are displayed ~n Table 1 

The estima!801 COST reclamation and may vary as the Fiemovai Action progresses 
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