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Dear dr—Hornos:

This letter is written to summarize the closure, decontamination and reclamation activities
conducted by the Washington State Department of Health for the Joy Mining Company
experimental uranium extraction facility located in Stevens County, Washington. The
closure of this facility is unique when compared to conventional uranium mills in, that bog
residue material from the experimental extraction process was returned to the Flodelle
Creek bog area; buildings and equipment were not disposed of onsite; sludge material from
the chemical solution impoundment area was transferred to an approved low-level waste
disposal site; the synthetic Liner and pad for the chemical solution retention impoundment
were decontaminated and salvaged or transferred offsite for disposal at an approved waste
site; the uranium-bearing bog material is a young deposit and is absent of equilibrium
quantities of daughter products; and the Washington State Department of Natural Resources
is requesting authorization to maintain ownership of the site. The Department of Health
feels the closure plan followed at the Joy Mining Company adequately protects human
health and the environment and minimizes the need for future maintenance, and requests
that the U.S. Nuclear Regulatory Commission concur in order that the Joy Mining Company
radioactive materials license WN-10220-1 may be terminated, and ownership revert back to
the Washington State Department of Natural Resources. The following justification for the
state’s unique approach in the closure of the Joy uranium millsiie is provided to assist the
NRC in its determination that all applicable standards and requirements have been met in
accordance with 10 CFR Part 150.15a:

. The closure plan followed by the Department of Health was in accordance with
criteria specifiec in the Final Environmental Impact Statement for the Joy Mining
Company uranium mine/mill, issued in 1983.

to

The residue from the Joy extraction process is essentially the same, as far as
radioactivity is concerned, as the surrounding surface soils found in the bog. In fact,
the Joy extraction process removed a small percentage of the radioactivity from the
bog material. Therefore, the return of residue bog material to the Flodelle bog was
considered appropriate and in compliance with 10 CFR Part 40, Criterion
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The concentration of radium in the processed bog material (byproduct material) in
no case exceeds background. Therefore, the exemption from design requirements
for longevity and radon found in Criterion 6 apply.

Due to the unique nature of uranium bog deposits used as process material at the
Joy Mining Company, certain radionuclides and release models which are of concern
at conventional uranium mills, are not applicable at Joy Mining Company. For
example, the Flodelle Creek uranium bog material contains only young post-glacieral
uranium deposits which have not had the time for decay products to ingrow to any
substantial degree. Laboratory analysis indicates that these deposits have
approximately a 5% ingrowth of daughter products. Radium 226 concentrations in
the bog material range from 10-12 pCi/gram, whereas Radium 226 concentrations
in conventional hardrock uranium deposits generally contain several hundred
pCi/gram.

Spectrographic chemical analysis of samples of ore and tailings residue show no
qualitative difference. The tailings residue contains approximately a 1% increase in
ferric and sulfate ions. These ions are found naturally in the Flodelle Creek area,
and a 1% increase in ferric sulfate does not present an adverse impact to the
Flodelle Creek environment.

All waste waters and liquids used in the milling process were either recycled or
discharged to the lined chemical impoundment, and no liquids were allowed to be
discharged to the surface or groundwaters during or after the operational phase of
the site.

Although the milling process was designed to increase the solubility of radionuclides,
this action was mitigated by returning the material back to the bog. In addition, the
excess sulfate anions in the material will complex with any remaining soluble radium
to produce very insoluble RaSO,. This complexing action, coupled with the natural
acidity of the bog, lowers the solubility of the radium further, It is our conclusion
that the natural slight acidity of the bog prevents the radium from solubilizing and
migrating into the ground of the surface waters.

Processed and unprocessed bog material was rcturned to the mined out areas of the
Flodelle bog, leveled to contours similar to the original meadow, reseeded, and
reclaimed in accordance with the Department of Natural Resources recl===un plan
and the Final Environmental Impact Statement issued in 1983,
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14, The mill circuit utilized ferric sulfate leach rather than acid leach.

15, During operational and closure phases at the millsite, no seepage leaks were detectad
from either the concrete leach tanks or the chemical solution impoundment.

The Department of Health intends to continue conducting annual inspections of the mill and
the bog and to collect annual water samples from Junction Station #2 for trend analysis.

The enclosed material is submitted in support of our plan to terminate the Joy Mining
Company radioactive materials license. If you have any questions, please feel free to
contact me at (206) 753-3459.

Sincerely,

Ciary Robertson, Head
Waste Managemen* Section
GR:krf
Enclosures

oc: Ramon E. Hall



JOY MINING COMPANY CLOSURE

History and Reclamation Information

Radioactive Materials License WN-10220-1 was issued to Joy Mining Company (JMC) on
April 26, 1983, Amendment No. 1, dated November 18, 1983, amended the license in its
entirety, by adding new operational and environmental conditions. The license authorized
the processing of bog material for the purpose of extracting uranium deposited through a
natural phenomenon in the organic material.

The Joy mine and millsite are located in a remote mountainous area at an elevation of
approximately 3900 feet above sea level, on property owned by the Washington State
Department of Natural Resources (DNR). The mill was constructed on a site approximately
two acres in size, and 100 yards from the uranium-enriched bog, on the north fork of
Flodelle Creek, approximately 20 miles east of Colville, Washington (see Attachment A for
location map and licensing history). The mill was nonconventional because the uranium-
bearing material contained no significant concentrations of the long-lived or more hazardous
radioactive decay products which are normally associated with conventional uranium milling.
The material from the bog was soft and sand like, with no grinding or pulverizing required.
The JMC mill was the only one of its kind in the United States built to process vellowcake
from bog material.

In 1979, the Joy Mining Company applied to the Department of Natural Resources (DNR)
for permission to operate the uranium mill on state land. Under the provisions of the State
Environmental Policy Act (SEPA) (RCW 43.21C or WAC 197-11), DNR issued for
comment (on June 28, 1982) a prcposed declaration of environmental non-significance for
the Joy Mining Company to produce uranium oxide (yvellowcake). The issuance of the
negative declaration brought the proposal to the attention of the Division of Radiation
Protection, and on July 9, 1982, the department assumed lead agency status per WAC 197-
11-948 over the uranium milling project.

The department issued a final Environmental Impact Statement on April 18, 1983, and the
radioactive materials license was issued on April 26, 1983. JMC began the construction
phase of its operation immediately. Following mill construction, all operation activities were
dirccted towards producing yellowcake on a commercial scale. However, the pilot process
pertected in the laboratory did not work efficiently on a commercial scale. JMC produced
approximately 500 pounds of ore concentrate before going bankrupt in 1985. The bonding
company, Union Indemnity Insurance Company of New York (holding a $93,000 site
reclamation bond), went bankrupt before the state could collect on the surety bond.

In 1988, after it became obvious that reclamatic : money would not be available from JMC
or the bonding company, the department made the decision to begin site closure activities.
On May 20, 1988, requests for proposals were mailed to companies licensed to conduct
decontamination and decommissioning. On July 13, 1988, Allied Nuclear, Inc. (ANI) of
Fremont, Californie, was selected as the successful bidder. Reclamation activities were
begun on August 1, 1988, and completed on October 31, 1989.
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at a drinking water well in the Flodelle Creek Campground (see Attachment F).

i
from the JMC millsite. JMC began routine

sampling at the campground in 1982, followed by the Department of Health from 1983-1986

§ approximately 1.5 miles downstream

<

and begun again in 1989. A review of this data reveals no impact to groundwater

n attempt to monitor groundwater seeps down gradient from the mill building accounts

for the \.xh‘.plk\ noted as "seep’, s€ep well, and .

¢ « &N e anhk \ 2 3 P |
station 3" on Attachment F. Groundwater

Seeps occur at certain umes of the year along the bank below the mill, but seep samples

were difficult to obtain, due to the small amount of water available, and the change in seep
cations from year to year. In 1982, JMC was ordered by the state to install a groundwater

monitoring well to more accurately monitor the seens. This well was iccated downgradient
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During periods of flooding, Flodelle Creek would overflow its narrow, shallow stream bed
and spread out over the flat bog area. It was through the many floodings of the bog area
with the uranium-enriched sediments scoured from the upstream (headwater) channels and
carried by turbulent water that lead to the buildup of minable quantities of uranium in the
bog. The bog surface is covered with a thick, tall layer of grass that acts as a filter or trap
for the uranium-enriched sediments that wash downstream. Over a period of thousands of
years, a significant quantity of uranium was deposited in the bog, layer by layer, to a depth
of approximately 16 feet.

The concentrations of uranium in Flodelle Creek vary, according to the seasonal water
levels. During the dry season, sampling locations are limited to areas where water is
available, which may account for the variations in uranium values.

The uranium values for surface waters, which were obtained during the exploration and
preoperational phases, indicate that uranium is in part dissolved in the water, and in part
attached to the suspended solids carried by the water.

In May of 1982, the department initiated the sampling of surface water for uranium and
radium 226, at the Joy Mining site. Analytical results from the headwaters of Flodelle
Creek show that the surface we.ter quality was generally higher in uranium than would
normally be expected (see Attachment G). The downstream sampling station is located
approximately one mile downhill from the Joy Uranium Mill site at the junction station 2.

Preoperational data collected by JMC has also been included in Attachment G, This data
shows a wide fluctuation in uranium and radium concentrations sampled at the headwaters
of Flodelle Creek.

Downstream sample data has been collected during all phases of mill activities; a review of
this data indicates the surface water quality has not been affected.

Solution Transfer Li

An above-ground, two-inch PVC transfer line was used to move solutions from the mill
building to the solution retention pond. The transfer line was installed above ground so that
any disconnects or line breakage would be easily detected. Radiation measurements were
taken at ground level along the line (approximately 100 feet long) and showed areas of
slight contaminated of the soil. All contaminated soil was removed and transferred to ANI
as radioactive waste. Tle transfer line was disassembled and placed in drums and also
transferred to ANI as radioactive waste.

Leach Pit Soluti

The uranium milling process at JMC incorporated the use of four concrete leach pits. Pit
#1 was located inside the mill building, with pits #2-4 located at the north end of the
building. Each pit was lined with a heavy plastic coating material which was impervious to
mill leaching solutions. Leach pit solutions were pumped from the pits to the process tanks
inside the building for uranium extraction. In 1985, solutions from leach pits 2, 3, and 4
were pumped back into the mill process tanks, leaving only bog material, which was
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After the pond was empty, the uncontaminated portion of the hypalon liner was burned.
The contaminated portion was cut into sections and placed in 55-gallon drums for disposal.
The felt-like pad beneath the liner was white and clean, and contamination surveys showed
no signs of leakage from the liner or the pond. Only background readings were measured
on the white pad, thereby indicating no leakage from the hypalon liner, Before the white
pad was removed, one small spot of contamination, reading 250 ¢pm, was detected on an
area that was contaminated during the removal of the hypalon liner. This contaminated
area was removed and disposed as contaminated waste. The liner pad was then cut into
sections and salvaged.

Following removal of the hypalon liner and pad, a complete radiation survey of the pond
pit was conducted. The exposed ground area was surveyed with an alpha meter and a TBM-
3, with no readings above background detected. ANI filled the pond with only clean onsite
borrow while our staff observed the operation. ANI and department staff surveyed the
surface of the filled-in pond area, and took soil samples. The surveys showed no readings
above background, and the analyzed soil samples showed no radium 226 concentrations in
excess of § pCi/g.

Future Use of Property

The property belongs to the Washington State Department of Natural Resources, which
plans to revert its use back to light grazing and recreation (see attached letters from DOH
and DNR).
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REGULATION OF A POST-GLACIAL URANIUN DEPOSIT
IN THE STATE OF WASHINGTON

by

Joseph §. Stohxl and John L. trick:on2

Abstract

The state of washington, in its role as an ejreement state with
the United © ates Regulatory Commission (USNRC), recently issued
a4 radioactive materials 'icense for the extraction of uranium from
the ore of a surficial post-glacial deposit. The age of this deposit
and differences in environmental chemistry result in low concentra-
tions of uranium daughters. This project extracts uranium that is
weakly bound to organic material in an anoxic environment, requiring
an alternate extraction technique from that of a conventional mill,
The process, being the first of its kind in the United States for the
commercial production of yellowcake, has required extensive consider~
ation of the applicability of existing regulations. Exemptions may be
requested of the USNRC from specific requirements of the Uranium
Mill Tailings Radiation Control Act of 1978 (UMTRCA), involving the
unrestricted use of byproduct material. Included in this paper are
brief descriptions of the unique characteristics of this ore deposit,
the differences between this type of mill and conventional mills and

adaptations made to the existing regulations during the licensing
process.

Introduction

The purpose of this paper is not to present an in-depth study of
surficial uranium deposits but rather to offer a brief description of
a particular und unigue project with the regulatory problers associated
with its licensing. For a more detailed description of this type of

deposit, the reader is referred to the papers listed in Literature
Cited,

1. Joseph S. Stohr, Radiation Health Physicist, Department of Social

and Health Services, Radiation Control Section, NS/LF-)3, Olympia,
Washington 98504.

¢. John L. Erickson, Radiation Health Physicist, Departmsnt of Social

and Health Services, Radiation Control Section, NS/Bl7-9, Seattle,
washington 98104,



At the close of the last ice aye, approximately )2,000 years ago,
the glaciers that covered much of the northern United Scates receded,
exposing mineraliged uranium, This uranium is mobilized via surface
and groundwaters and transported downstream, Drainage systems, where
water flows into basins or lakes with no defined channels, cause the
complexed uranium to be retained in the eediment by processes such as
absorption, reduction, and chelation. These conditions have resulted
in the gradual accumulation of uranium in the sediments and are
called post~glacial uranium deposits (PGUD's).

These types of deposits have been noted throug

including sites in British Columbia, Washington, California and

Colorado. PGUD's vary widely in modes of accumulation and appearance
but have to date the following similar characteristics.,

hout North America,

" g They are surficial occurring at or within the first ten to
fifteen feet of the surface.
b g They occur in soils and sediments rather than

rock as in con-
ventional deposits.

P They occur in small hydrologically closed basins or flats where
the water passes through the soils and sediment.

4. The uranium is loosely held chemically, giving rise to alterne: e

extraction technigues involving smaller facilities,

Finally and perhaps most important since these deposits are less
than 12,000 years old, they contain primarily uranium with less

than 10 percent ingrowth of daughters. This lack of radiocactive
daughters permits a different approach to the long term storage

of tailings and reduces the environmental impact.

These characteristics

result in uranium deposits that appear attrac-
vy

€ to the mining industry for reasons including ease of exploration,
and low site development and production ~~sts (see Appendix A for
comparative analysis of a conventional with a PGUD mill).

Discussion

The deposit is located in a remote area in northe
State. The site is at 3,500 feet elev
Flodelle Creek drainage.
mined for numerous

ast Washington
ation on the north fork of the
This general area has been extensively
minerals and contains two conventional uranium
mines. The mine itself consists of an alpine bog of app
Z0 acres, on state owned land. The required conditions mentioned
previously exist here, resulting in uranium concentrations of approx-
imately 0.l percent. In order to drain excess water prior to mining,
diversion ditches are utilized around the bog perimeter, 1In addition,

sumps are dug at the foot of the mine area, minimizing impacts to
downstream waters,

roximately




The ore is removed by the open cut method to & depth of about 1§
feet. It 1s trucked to claylined Peds next to the mill loceted on twe
acres adjacent Lo the mine and stockpiled prior to processing., ERach
fall on attempt wil) be made to #tockpile enough ore to allow procees-
ing to continue through tie snow covered winter months .,

The rest of
the year, the ore is removed and stockpiled as needed,

oo rill siccuit vtilizes open filter bottom tanks (three outside
the mill building and one inside). As mentioned previously, the
uraniun is loosely held in the ore, allowing the use of & ferric aul-
fate lesarh solution rather than the conventional acid leach. The
pregnant liquur is stripped of uranium via ion exchange. From this
poant on in the mill process, standard technigues for concentration
and precipitation of the uranium are used. The tailings will be
rinsed to reclaim the ferric sulfate, stockpiled for monitoring of
radium-i26 concentrations and returned to the mined area, (See
Appendix B for flow diagram of the milling proress.)

The project is expected tc last less than fi = years,
ings are replaced, the area will be graded end r. ianted with srecies
tolerant to local conditions. The Radiocactive Materials Licerse will

remain in efact until the reclamation is completed gatisfactorily to
the cancerned agencies,

As tailys-

State regulatory controls for this Project are nupwrous.
state and two local agencies require permits or approvals on 13
®eparate actions with the Department of Social and Health Services

(DSHS) as lead agency, responsible for coordirecion of efforts., A
list of these actions inclodes:

Four

A Radivactive Materials License = Washington State Department of
Soc.al and % alth Services.

3

/o Mining Contract =

Washington State Department of Natural
Resources.,

A Surface Mining Reclamation Plan -

Washington State Department
Of Natural Resources.

A Forest Practices Permit - Washington State Department of
Natural Resources.

A “"Flan of Operation” approval - Washington £
Netural Resources.

rartment of
An Appropriation of Surface Wate~ - Washington State Department
of Lewlogy,

A National Pollvtant Discharge Elimination

System Permit -
Washington State Department of Ecology.

A Notice of Construction Air Quality Permit - Washington State
Departmant of Ecology.




~—

9. A Bydraulics Permit - Nashington State Department of Game.

L
.

A Building Construction Permit = Stevens County Planning and
Community Development Committee.
4d. /I Teclamation Plan approvai - Stevens County Planning and

Cunmunity Development Commiitee.

48 An On-Site Sewage Permit Northeast Tri-County Mealth Districet.

3. A Waste Dispo al Permit = Northeast Tri=County Health histricet.
All regulatory actions were completed prior to
active Materials License, April 27, 1983.

id &7,

issuance of the Radio~-

The ~egulatory emphasis placed on the uranium industry shifted
during the i¥é60s from F rtial federal protection of uranium producers
through fixed ore prices to protection of the public health, safety,
and the » “viyonment. Prior to that time, virtually no regulatory
controls; «risted for uranium mill tailings on either the federal or
state lre ) According to the USNRC Final Task Force Report on the
Agresment yaL~ Program, "Protectior of public health and safety has
tradiviocaliy been . function of the Etates, With the development of
a4 private etaai. e gy industry, organizations which were subject to
the laws of the state in other areas of public health became su
to the laws of the federal government in &o far as radiation safety
#nd the use of nuclear materials was concerned, but under the federal

luw, it was not at all clear what role, if any, was left to the
states."

bject

In 1978, Congress responded to the problems associated with
1nadegquate regulatory authority and idmproperly decomnissioned
taillings sites. The Uranium Nill Tailings Radiation Control Act
(UMTRCA) of 1978 was intended to provide a remedial action program
for inactive sites and a regulatory program to ensure that no such
Sites would be generated in the future without adequate control.
UMTRCA, however, did not always make a clear distinction between
state and federal suthority by binding agreement state standards tc
minimum federal standards for uranium milling and mill tailings
management and by involving the USNRC directly in aspects of longo
term tallings management in agreement states,

Washington State became an agreement state in 1966, and amended
the agreement with the USNRC to include UMTRCA reguirements 1:. early
1982. The intertwining of federal and state responsibilities and the
unigue characteristics of this project regquired extensive evaluation
by all agencies as to whose authority regulated individual actions.

Section 83b of UMTRCA, Title II states,
byproduct material (i.e., vranium mill tailings)...which resulted
from licensed activity shall be transferred” to the United States or
@ state upon license termination. However, 63b also states, the
ownership by the state or federal government is mandatory "unless the
commission determines prior to such termination that transfer cof

"«s.ownership of any



title...is not necessary or desirable to protect the public health,
safety, or welfare.* To ensure the protection of vublic health from
hazards of uranium daughters in byproduct material, UNTRCA has
established . squirements for restricted use of tailings areas.
Fowever, if low concentrations of uranium daughters are present, then
ainimal - dc hazards exist, With this established, the licensed
PGUD Apr ington State can be releascd for unrestricted use follow~
ing r’/ ..amation. UNTRCA also desighnates federal authority on the
adeguacy of financial sureties for uranium mill projects and a concept
of national minimum standards for tailings management,

The U.S. Environmental Protection Agency (USEPA) was directed by
Congress through UMTRCA to set stardards of general application
providing protection from the hazards assoc ated with uranium mill
toilings. A major pa.t of the standards for active gites includes
requirements for control of releases from tailings during processing
operations and prior to final disposal.

On October 1, 1983, the USEPA promulgeted standards for active
gites (40 CFR i92). Neither the uranium industry nor the environ-
mental groups appear to be atisfied as to the appropriateness or
adequacy of these standards. Individual evaluations of operating
mills by the USNRC will determine how these new standards impact the

existing sites and the time frames involved in implementation of the
regulations.

The licensee, through the state of Washington, is in the process

of applying for exemptions from requirements of UMTRCA. The applica~
tion will address the following areas of concern:

P B The management and disposal Strategies ror the byproduct mater=-
lals.

Lt ]
.

The requirements for unrestricted use of the tailings area afte:
reclamation,

3, The reguirements for ground water to be protected from uranium
tailings.

d. The disposas of uranium tailings piles to be designed so radon

emissions will be limited to 20 picocuries per square meter per
second.

5. The disposal of uranium tailings piles to be designed to maintain
their integrity for at least 1000 years,

6. The requirements for liners to be used for ground water protec—
tion,

The licensee may apply for exemptions to existing regulations through
the USNRC with procedures estahlished in 10 CFR 150, "Exemptions and

Continued Regulatory Authority in Agreement States and Offshore wWaters
under Section 274.%



In conclusion, the licensee began Operations in the summer of
1963 and is presently stockpiling ore for Po.cessing through the
winter., The authore anticipate that resolution of exemption reguests
for this project will be a time consuming process. We hope that by
the time this paper 1s presented determinations will be made as to

which of the existing requirements are applicable to the present
situation,
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Appendix A

Comgn tive Anal ysis

Jtem Nodel Mill  PGUD K11l

Je Rill Life J5 years 2.5 years

2. Average ore grade u,o‘ 0.20% 0.10%

3. Ore transport truck truck

4. Ore haul distance 50 km 3 kz

5. Ore pad area 20 ac 1l ac

6. 7Tianding 2,000 stpd None

7. Crushing 2,000 stpd None

8. Radium-226 228 pCi/g 12 pCi/g

9. Annual Operating days 310 310
10. Manpower 160 10
11, Avg. annual yellowcake product 580 mt 45.5 mt

12. Area of milling facility 125 ac 2 ac
13. Area of tailings impoundment 250 ac 20 ac (mine area)
Iv. Extra unused land 750 ac 5 ac
15. Waste disposal tailings commercial
16. Mill type acid ferric sulfate
17. Ore process rate 2,000 stpd 150 stpd

In comparing the Model Mill with the PGUD Mill, it is assumed that
contamination of materials and equipment is either fixed or removable
and that some material and equipment is not contaminateaq,

Comparisons are based on the seven subject headings listed in Table
K=~7«1 of Appendix K7 NUREG-0706, Vol. III.
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ATTACHMENT B



N

REPARTMENT OF SOCIAL «ND HEALTH SERVICES

Wwennig N as AT e N

Jecember 24, 1986

T0: J.C3

sM
FROM: Steve Matthews
Radiation Health Physicist

SUBJECT: SNIL SAMPLING AT JOY MINING COMPANY

Environmental soil sampling at Joy Mining Company's Flodelle Creek
Project was conducted on December 15, 1986 in order for the Nuclear
Regulatory Commission to determine the feasibility of waving 10 CFR
which disallows returning raw uranium ore to its open pit mining
location.

Seven soil sampling stations were established, stations A through C.
(See attachment one for diagram). Stations A, B and C are sampies from
stockoiled raw uranium ore. This material has nct been processed in
any way.

Stations D, E and F are samples from uranium ore which has been partially
piocessed through the first loop of the mill circut. (See attachment twe
for the f1ow diagram). This material has been leached with a solution of
sulfuric acid, iron sulfate, and wash water. It is being assumed that the
residue has not been washed,

Station G is a control station located approximately 250 feet east of the
mill (50 feet up hill and perpendicular to a southerly wind flow).

A11 so‘) stations were cleared of snow, ice and the first six inches of
frozen soil. Soft material underneath was collected. Other than the
control statien (G) all samples were taken half way up the ore piles.



J C3
NDecember 24, 1986
Page 2

Approximately three kilograms of soil was collected at each station. The
samples will be delivered to the DSHS Lab today for drying and sieving. The
DSHS 1ab will then split the samples and send approximately one kilogram

from each station to the U. S. Nuclear Regulatory Commission at the following
address.

U, S. Nuclear Regulatory Commission
P.0. Box 25325

Denver, Colorado 80225

Attention: Kandice Jirree

or if shipping via UPS:

U. S. Muclear Regulatory Commission
730 Simms Street

Suite 100

Golden, Colorado 80401

Attention: Yandice Jirree

The NRC has requested the samples to be double bagged.

We have requested the DSHS Lub to analvze the remaining 1-2 kilograms in the
following priority:

Radium-226

Total Natural Uranium
Thorium-220 and 232 (alpha)
Iron content

pH

We have also requested the iab to prioritize these samples above all other
U-Mi11 samples. We've requested sample results of Radium-226 by March 31,
1987 with the following four other parameters by April 30, 1987, if possible.

For all those concerned, please contact me at (206) 586-2996 or Scan-321-2996
for aquestions.

SM:pm

cc: Robert Mooney
Earl Ingersoll
John Erickson
Lee Gronemyer
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Attached are results of ore and residue samples collected at X
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EPS-87-123
STATE OF WA ASEISSG 1S

DIPARTMINT OF SOCIAL AND HEALTH SERVICES

(LAY A i '

May 4, 1987
TO: Lee Gronemyer
FROM: Don Peterson OM
SUBJECT: ANALYSIS OF JMC"S ORE/RESIDUE SAMPLES

Encloused 1¢ the data for the ore and residue samples collected by Steve
Matthewss last December, A statistical test indicated the residue samples d¢
not contain measurably higher levels of iron, This is however the soluble
fraction. Insoluble iron is also present, bound to the organics, However,
according to Doug Hildebrand, Joy spectroscopic analysis revealed total Fe 1in
the residue, after being washed, was only increased by 1=22 over levels of Fe
in the raw ore. The radionuclide analyses reveal levels tvpical of previous
residue data. The data also confirms that the level of thorium is low,
comparable to Ra=226. While there will be a more complete analysis for
radionuclides, it would appear that the parameters of concern in the
are not measurably higher than in the raw ore. Therefore, it

reasonable to return the residuc to the bog and not to treat
or chemical waste,

residue
appears
it as radioactiwve

(of 5l Bok Moonev
Earl Ingersnll
M 3=]13 (new file)

ATTACHMENT: _T v ¢
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Nis K Sugermen

W.’)

STATL OF WASILT( »

DEPARTMENT OF SOCIAL AND HI ALTH SERVICES

WA NE W50k Steeer 01y o Seatte. Washmgion 9155 2204

RESUVULTS

Joy Mining Company
Bpecial Eawplew
Repicdue Pile

Colleocted March 12, 1987
By E. Mettheve

X Totel Boluble Eoluble
Leb No. Bite pH Bolide Fe (ugrg) 60, (up/g)
élig 1 - 3/¢ 3.4 €0 i, 560 13. 000
6119 1 - %76 3.5 65 1,240 18, 000
6120 1 - &4/ 4.8 78 i, 320 8,000
6121 2 - 6/7 3.9 76 i, 540 10, 000
6122 3 - 4/% 3.9 74 1, 240 S, 000
6123 3 - 6/7 3.6 75 1,120 3, 700

90% ©of the

ATTACHMENT: __ THREE

Pulverized sample papmed through a ¢30 sieve.



State of Washington

Department of
and the Joy Mini

TABLE 23 (Continued)

JOY MINING COMPANY
SOIL, SEDIMENT, AND ORE RESIDUE ANALYSES
(pCi/gram + 2 sigma)

Results of Split Samples Analyzed by the

Social and Mealth Services
ng Company

January 1984 through December 1964

Date Location®* Isotope
Residue - Surfa-e

12 Oct. 8¢ | B} Nat. Uraniun
Ra-22¢
Th-230/232

12 Oct. B4 f2 Nat. Uranium
Ra-226
T™h-230/232

Residue - Core

12 Oct. 84 13 Nat. Uranium
Ra-226
Th-230/232

12 Oct. B4 f4 Nat. Uranium
Ra-22¢
™h-230/232

12 Oct. 84 5 Nat. Uranium
Ra-226
™h-230/232

12 Oct. 84 ic Nat. Uranium
Ra-22¢
Th—-230/232

+Surface and core
mill.

DSHE IMC
210 =+ &
8.C +# 0.3
-24 + 1
140 + 3
8.8 + 0.6
-26 +1
46 =+ 3
6.7 + 0.6
3.% + 0.2
B0 + 3
8.2 + 0.7
5.1 # 0.2
90 =+ 2
5.4 + 0.6
3:7 ¢.0.1
168 + 3
6.4 + 0.6
4.6 + 0.1

sampling are from an ore residue pile

adjacent to the
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January

7, 1990

Analytical Results for Joy Minning Company
1389 by Gary Robertson

Collected October 4,

RADIUM ANALYSIS
Wet

enmeTres

et

i URANIUM ANALYSIS
Lab# Location [+5 Gamma Wet Gamma
9290 1-6 6% 50 3 '
9291 4-2 2% 90 + 4 4 0
9292 6-4 91% 63 D " 3.6
9293 6-6 90% 123 138 4.5
9294 9-5 89% 74 3 * 3
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JOY MINING COMPANY
FLODELLE CREEK PROJECT

PREOPERATIONAL DATA
GROUND WATER

LA L LB

z?
“ i

(mg/L)
WAIER QUALLITY PARAMETERS

LOCATION DATE rH DS Fe Ph Soyg cl Cu

IMC-Camp- 8-25-83 6.8 76 - - - - -
ground 4-29-83 6.8 75.5 .32 £ .025 ¢t < 10 £ 025
' 5-9-83 5 84.5 2.9 < .025 £ 16 < 10 < .025
5-21-83 7.5 97.1 1.8 £ .025 410 < 10 < .025
6-29-83 6.8 94 .84 < .02% Z 10 < 10 ¢ 025
7-26-83 6.8 89.5 o < 025 10 Z 10 < 025
9-28-83 6.8 155.5 0.93 £ 025 < 10 Z 10 ¢ 025
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* Reported units pCi/composite,

= (—\.1 GWTAT
JOY MINING CO. PREOPERATIONAL DATA
SPLIT SAMPLE ANALYSIS BY DSHS AND JMC
COLLECTED OCT, 21, 1982

" COCATTON ANALYSIS RESULT

JNC UNITS
JMC<Campground Nat. Uranium 1.120.6 <1 pCi/1)
well Radium 226 0.120.02 0.120.2 pCi/)
JMC =HW Nat, Uranium 10.281,2 12.0 pCi/)
(dissolved) Radium 226 0.320.1 0.0£0.3 pCi/)
wMC =HW Nat. Uranium 1.840.% $.5 # pCiN
[suspended ) Radium 226 <0.1 0.180.4 * pCi/)
JMC-3CT Nat. Uranium 2.920.8 3.0 pCi/)
(dissolved) Radium 226 0.220.1 0.0£0.3 pCi/1
JMC-JCT Nat. Uranium 0.5£0.3 2.0 * pCi/l
(suspended) Radium 226 0.1 0.040.4 * pCi/l
MC-Millsite Nat. Uranium  6.820.5 <5 pCi/gm
5011 Radium 226 0.920.01 0.340.7 pCi/gm
JMC - HW Nat. Uranium 1,04347 .6 994 pCi/qm
Seaiment Radium 226 2.120.03 0.320.5 pCi/gm
JMC-JCT o Nat, Jranium  40.340.7 54 pCi/gm
Sediment Radium 226 8.241.4 4.5¢1.6 pCi/gm

R i bt bl e S T e

Al



JOY MINING CO. PREOPERATIONAL DATA
GENE WEMMEYER®
DRINKING WATER ANALVSIS
February &, 1983 *

ANALYSIS RESULTS pCi/]
Nat. uranifum suspended a
Nat, uranium dissolved <1
Radium 226 suspended 0,320.4
‘adium 226 dissolved 0.120.2
Thorium 230 suspended 0.020.4
"horium 230 dissclved 0.420.7

¢ Just dewnstream from the junction of Amazon (reek and the Little Pend
Oreille River (closest downst-eam resident?)

#* Nate to Hazen Lab, collection date unknown,

T N N - N T Sl YT vy e



JOY MINING CO. PREOPERATIONAL DATA
SPLIT SAMPLE ANALYSIS BY DOHS AND JOMC

COLLECTED May 9, 1983

JOCATTON ANALYSITS ~RESULT
UNITS
JMC-Campground Nat, Uranium 2.230.6 o pCi/l
well Radium 226 <0.1 0.0 pCi/l
IMC ~HW Nat, Uranium 5.841.1 8.124 pCi/
(dissolved) Radium 226 <0.1 G.0 pCi/)
40 - HiW Nat. Uranium 1.240.2 " pCi/N
suspended ) Radium 226 0.1 0.3 pCi/1
JMC-JCT Nat. Uranium 10.641.3 voo¥ pCi/1
(d1ssolved) Radium 226 0.120.1 0.0 pCi/1l
JMC-JCT Nat. Uranium 0.920.4 e pCi/]
(suspended ) Radium 226 <0.2 0.8 pCi/
JMC-Millsite Nat, Uranium 2.420.3 <3,38% pCi/gm
S0l Radium 226 1.740.2 0.0 pCi/gm
JMC -HW Nat. Uranium 957413 1,103.51 pCi/gm
Sediment Radium 226 13.280.6 10. pCi/gm
JMC-JCT Nat, Uranium 132.43 270.8 pCi/gm
Sediment Radium 226 6.2:0.4 7.3 pCi/gm
MC-millsite Radium 226  4.0x10-2%.002 4.1x10"2 pCi/gm
Vegetation

* One table listed no data

(See A-4)

(see A-3), and one table listed 2.708 pCi/gm

No data as of Nov. 10, 1983

A-2



JOY MINING CO. PREOPERATIONAL DATA
GROUND WATER 1923

Va8 Total Ra-22b Total Nat. Jranium

Location Collecced pCi/l pCi/]
Campground well  April 29 0.0 ey

N May 9 0.0 2

‘' May 3) 0.2¢0.3 <0.677

E June 29 YR 1.354
Seep well * May 15 A 2.708

i June 20 65.093

A June 29 5.124

X Seepwell sampling started May 1983,
No data as of Oct. 10, 1983

A-5
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kesults of Split Sawples Analyzed by the
State of wasnington Department of Social ana Health Services
ang the Joy Mining Company

July 1982 through December 1983

JOY MINING COMPANY
CURFACE AND GROUND WATER ANALYSES
(pCi/11ter = 2 sigma)

DATE LOCATION

[SOTOPE

surface water

“ay 9, 1983 Station £
Junction)
May ¥, 1983 Station 2

July 30, 1983 Station ¢

(Junction)

Oct. 11, 1983 Station 2

(Junction)

Ground Water

May 9, 1983 Station £

Oct. 11, 1983  Campground

Oct. 11, 1983  Seep

Nat. Uranium
a=226

Nat. Uranium
Ra=226

Nat. Uranium
Dissolved
Suspended

Ra-226
Dissolved
Suspended

Nat., Uranium
Dissolved
Suspended

Ra-226
Jissolved
suspended

Nat. Uranium
Ra-226

Nat., Uranium
Ra-226

Nat. Uranium
Ra=-226

P+l

i

< o
.Jc_»

-
S w
|+l +

L= oo
WO

oo
— O
|+
P

PO
f+1+
o O
o

Ll

i+

+



JOY MINING COMPANY
SURFACE AND GROUND WATER ANALYSES
(pCi/liter + 2 sigma)

Results of Split Samples Analyzed by the

State of washington Department of Social and Health Services

and Joy Mining Campany
January 1984 through December 1984

Date Location Isotope DSHS JMC
Surface water
08 May 84 Junction Nat. Uranium
Dissolved 6.0 # 1.0 1.4
Suspended <0.2
Ra=226
Dissolved 0.3 # 0.1 0.4 + 0.5
Suspended <0.2 5.4 + 1.3
i 30 July B4 Junction Nat. Uranium
\ Dissolvad 6.3 + 0.9
| Suspended 1.4 + 0.5
|
1 Ra-226
Dissolved 0.6 + 0.4
| Suspended <0.1
Ground Water
08 May 84 Campground Nat. Uranium 0.5 + 0,1 $.4
Ra=-226 <0.2 0.3 * 0.6
| 08 May B4 Seep Nat. Uranium 0.7 + 0.3 5.2
! Ra~-226 0.2 + 0.1 0.5 # 0.6




JOY MINING COMPANY
SURFACE AND GROUND WATER ANALYSES
(pCi/1iter + 2 sigma)

kesults of Split Samplies Analyzed by the
State of washington Department of Social and Health Services
and Joy Mining Company

January 1985 througn December 19b%

Date Location lsotope DSHS JMC
Surface wWater
13 June B85 Junction Nat. Uranium
Dissoived 6.8 + 0.5
Suspendeo 0.5 = 0,
Ha=e2b
Uissolved €0.¢
Suspended 0.2
24 Sept.85 Junction Nat. Uranium 2.8 + 0.2
Dissolvea 1.1 * 0.
Suspenoed
Ka=-226
Dissolved <0.¢
Suspended <0.¢
Ground Water
13 June 85 Campgrouno Nat, Uranium 0.8 * L.l
Ra-226 €0,2
24 Sept.85 Nat. Uranium 1.7 *» 0.2
Ra-226 <0.2







Analyses of samples collected at Joy Mining Company., These samples were
collected by John Martelli and Randy Acselrod on September 27th, 1989,

RANDOM
UNCERTAINTY
NUMBER  SAMP'E INFORMATION 1SOTOPE RESULT (952) _ UNITS
9162 Joy Mining Company Uranium 3.2 & 0,3 pCi/L
Station 2 (234,235,2138)
Surface Water
Dissolved Radium 0.1 = 0.1 pCi/L
(226)
conduectivity a0 ¢ 10 umhos/cm
TDS 70 + 7 mo/L

M

9163 Joy Mining Company Uranium 2.1 ¢ 0.3 pCi/L
Station 2, (234,235,238)
Water Filter
uspended Radium 0.1 = 0.2 pCi/L
(226)
W‘W
9164 Joy Mining Company Uranium B R 0,2 pCi/L
Campgrounds (234,235,238)
Ground Water
Radium 0,0 = 0.1 nCi/L
(226)
Conductivity 100 + 10 umhos/cm
T0S 60 t 6 mg/!

Approved by: _J'y[f"i'hu ﬁTL Date &3 / 30 /| 90
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JOY MINING CO. PREQPERATIONAL DATA
CURFACE WATER 19E3
Tate DEITUM 226 PLI/T Jranium Pei71
Locs.ton Collected Totel Jissoived  Tota) Disso lved
JMC=HW Jan 27 12,3 0.3 13.54 9,48
f Jan 27 1,00 14
" Mar | S il 16,925 0
. Mar 6 0.3 2,5064.9 12,18
i Mar 30 1,984 .49 18.27
I April 29 0.9 0.9 10.83 5.41
u May O .3 3.0 3,128
it May 21 290210 40,7 108,767.71 20.31
i June 2% 13,073,847 7.447
¢ ™ Jan Py W3-
i Mar {5.58 5,84
Ly Mar 50
JOE Station Jan 27 0.8 0.1 25,0 10.0
. Jan 27 33.35 23.19
" Mar ny ¢0.31 6.77
i Mar ? 19 0.2 48,06 10,0
4 Mar 30 A 13,64 0
" April 29 §.42 0
" May 6 4.06 0.88
JMCsJet Jan 27 0.4 0.0 18 E
L Mar 2 0,1 0.0 14,21 6.77
" April 29 0.1 0.0 !
: % May 9 J:.8 g0
i May 3l ).120.4  0.1&0.3
g June 29 iy e
5 July 30 0.2820.4 0,120.4
L Aug. 1 0.2280.4 0.2%0.4 .
) Aug, 3 <0.3520.3 <0,320.3 )
v Aug, 5 0.59¢0.4 0.420.4 ;
K Aug, 10 0.1430.3 0.140.3 ]

* Location of Section 5 station unknown,
, No Data as of October 10, 1983,
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JOY MINING CO. PRECPERATIONAL DATA
. SPLIT SAMPLE ANALYSIS 3v TSHE AND JMC

SOLLETED QCT . 2ae 832
LAl LUN ANALYSIS sEsULT
Vot Wil INITS
JC«Campground Nat. Jrantum su 2046 1 8Ci/)
we il Ragium 226 ) 29,08 J. 180, aLi/1)
WCenn “lat, .ranium o e 1048 eCi/)
isstived) iagiym 226 P 14 i el s
Cerw “at., .ranium IR 10 I 6.5 1 |
tysoenaged ) Zagium 226 Qad vl % * oCi/1
MCeGeT Nat, .ranium 2.920.8 340 pCi/l
gi1ssolved) Radium 226 0.280.,1 0.0&0.3 pCi/
MCeCT Nat, JUranium 0.520.3 2.0 " aCi/)
.suspended) Radium 226 0.1 0.020.4& * pCi/)
MC-Millsite Nat. Uranium 6.820.5 5 pli/gm
2011 Radium 226 0,920.01 J.,340.7 aCt/am
e Nat. Jranium 1.08347 /6 S84 oCi/am
‘2g1merit Ragium 226 238008 PRV I oC1i/gm
Aledet Nat. Jranium 40.32D.7 24 oCi/gm
‘egiment Ragium 226 8.28l.4 4.5¢1.8 aC{/am

+ 3eportes units 201/composite.

O ETRECy IR L. oo T—n
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J0Y MINING CO. SREQPERATIONAL [ATA
TPLIT SAMPLE ANALYSIS 8Y DSHS AND oMC
SOLLECTED May 9, 1983
SOCATY ANALTSTS RESULT

DOHS oMC UNITS
JMC-Campground Nat. Uranium 2.230.6 T pCi/)
well Sadgium 226 Q.1 4y pCi/1
JMAC «HW Nat. Urantum §.881.. 8.124 pCi
‘dissolvea) Ragium 226 9 d 0.0 £
LeHW at., JrEnium R 14 IR
sJdspenged ) <aaium 226 B0
MC=JCT Nat, Jrantum v.6&l.3 rua® Bu'd,
.dissolved) Jadium 226 J.120. 1.9 pCi/l
JMC-JCT Nat. Uranium 0.920.4 e pCi’*
(suspended ) Radium 226 0.2 0.8 pCi,
JMC-Millsite Nat. Uranium  2.420.3 BRI V) pCi/gm
Soi Radium 226 1.780.2 0.0 ~ri/gm
JMC-HW Nat. Uranium 957213 1,103.51 pCi/gm
Sediment Radium 226 13.280.6 10. pCi/qm
SMC-3CT Nat, Uranium  132.33 770.3 oCi/am
lediment 4 Radium 226 6.240.4 1.3 aoCi/gm
IMC-millsite Radium 226  4.0x10°%%.002 4,1x10%¢ pCi/gm
vegetation

* (pe table listed no data

(See A-4)

(s€e A=3), ano one

No data as of Nov, 10, 1983

table listed 2.708 pCi/gm

A-2



JOY MINING COMPANY
CURFACE AND GROUND WwATER ANALYCIZIZ
oli/1iter = 2 s1gma)

“esults of Split Sawpies Anaiyzeq by tne
“tate of wasnington Department of Zoctal ana realtn Sgrvices

ang the Joy Mining Company

July 1982 tnrougn Uecember 198,

JATE .QCATION .SOTOPE JEHS MC
Surtace water
Sy 1. <983 Jtatwon o “at. .ranium Jib =
sungtion)  A4sd26 B EC IR =34
May #, .983 station $ Nat. Urantum 6.8 # %.49
Raw~c2b 3 0.3 U
i
| July 30, 1983 Station 2 Nat. Uranium
l (Junction) Dissolved 6.3 * C.9 n.006
J Suspended 1.4 ¢« 0.5 2.006
| Ra-226
l Dissolved 0.6 = 0.4 0.1 * 0.4
! Suspended 0.1 0.18 * 0.1
Oct. 11, 1983  Station ¢ Nat, Uranium
(Junction) Dissolved 4,0 » 0.8 0.0001
Suspenaeq o8 =044
<a=226
“issoivec s a2 i
suspenaed 0.4 J. 3 #1053
Ground Water
| May 9, 1983 Station &  Nat. Uranium 2.2 + 0.6 4.6
Ra-226 0.1 smee
| Oct. 11, 198 Campground  Nat, Uranium 0.7 » 0.4 <0.677
} Ra-226 0.1 0.2 *+ 0.3
] Ogt, 1%, 1983 Seep Nat. Uranium 4,86 = 0.8 .27
Ra-226 0.2 U4 + 0.5




J0Y MINING COMPANY
SURFACE AND GROUND WATER ANALYSES
pCi/liter + 2 sigma)

Results of Split Samples Analyzed by the
state of Wasnington Department of Social and Health Services
and Joy Mining Campany

January 1984 through December 1984

Late Location 1sctope DSHS IMC
Surface water
8 May B4 Junction Nat. Uranium
Dissclved 6.0 # 1.0 1.4
Suspenaded 0.8
Ra-226
Dissclved 0.3 + 0.4 0.4 + 0.5
Suspended <0,2 8.4 # 1.3
30 July 84 Junction Nat. Uranium
' Dissolved 6.3 + 0.»
Suspended 1.4 + 0.5
Ra~226
Dissolved 0.6 + 0.4
Suspendec <0.1
Cround Water
08 May B4 Campground Nat. Uranium 0.5 = 0.4 L4
Ra=226 <0.2 0.3 # 0.6
08 May B4 Seep Nat. Uranium 0.7 # 0.3 -
Ra~226 0.2 + 0.1 0.5 + U.6




J0Y MINING COMPANY
SURFACE AND GROUND WATER ANALYSES
oCi/11ter = 7 sioma
Results of Spldt Samples Analyzeg by tne
“tate of Wasnington Cepartment of S0Chal and Heaith serv'Ces

ang Joy Mining Lofpany

January 1985 tnrougn Decemper 1963

Jate Locatien .s0t0pe

OSHS JMC
SL ‘ece wWater
13 June E5 Jungtior “at. uranium
21550 lveo B.B * 0.3
.uspengeu vid * Uis
Ka-226
J1550 Ived «0.¢
Suspended 0.2
24 Sept.85 Junction  Nat. Jranium ¢.8 * 0.¢
Disso lved 1.1 * Gl
Suspenged
Ra-226
Dissoliveo 0.2
Suspended <0.2
Groung water
13 June £5 Campgrouna Nat. Uranium 0.8 = U.d
Ra=226 0.2
24 Sept.85 Nat. Uranium 1.7 = 0.2
Ra=226 0.2




¥ MINING COMPANY
SURFACE AND GROUND WATER ANALYEES
pCi/liter = I sigma)

Results of Samples Anaivzed bv the

State of washington Department 5f Social ang Health Services

January 1986 througn December [986

wocation Isotope

Surface wWater

& Mav 86 Junction “at. Uranium
. Station=2) Jissolved
uspended
a® 440
Jissoliveu vod ® Wl
suspended Jis
- 24 Sept. 86 Junction Nat,. Uranium
| (Station=2) Dissolved 1.7 # 042
Sll'oended 0.8 : 0.1
Ra=226
l Dissolved 0.3 * 0,1
Suspended 0.2
Ground Water
8 Mav Bb Campground Nat. Uranium o2 * 0
Ha=226 v = gl
24 Sept. 86 Campground Nat, Jranjum si ® Dyd
Ra=226 led * 04l




STATE OF AASHINGTON
Soci1al & Heaith
Jivision of Health

Jepartment of

lervices

Office of Public Heaith Laboratories

Ragiation & Environmental

1610 R, E. 150th 3t..

Chemistry Laboratory

Seattle, wasnington S8155-7224

Analyses of sempies collected at Jov Mining Company. These sampies were
collected by Leo Wainhouse on May 1R 15%5.
RANDOM
UNCERTAINTY
NUMBER SAMPLE INFORMATION 1SOTOPE RESULT (962) UNITS
7146 Joy Mining Company Uranium 11.4 2 0.5 pCi/L
Station 2 (234,235,238)
Surface wWater
Radium 0:1 & 0.2 pCi/L
(226)
.onductivity 1% = ‘0 umhos/cm
TDS 100 = 10 mg/ L
7147 Joy Mining Company Uranium 97 =« 1 pCi/g
Station 2 Sediment (234,235,238)
Radium Tol @ 0.1 pCi/g
(226)
7148 Joy Mining Company Uranium —— e pCi/L
Station 2, (234,235.238)
Water Filter
Radium = s=ame—- g seeew oCi/L
(226)

Approved by:
7

v

Date’

.-

Z %
' i B i
f | —— -
JRATSRIES. . N S -



STATE OF WASHINGIUN
Department of Social & Mealth Serviceos
Jivision »f Health
Office of Public Health Laborutories
Radiation & Environmenta) Chemistry Laboratory
1610 A. E, 150th St,. Seattle, Washington 18165-7224

Anslyses of samples collected ot Joy M1

ning Company, These samples were
collected by Leo Watnhouse on Septeaber EEQF{_TEEE.

RANDONM
UNCERTAINTY
NUMBER _ SAMPLE INFORMATION — 1SOTOPE RESULT (95%)  UNITS
<909 oy Mining Company Jranium 3.0 ¢ 0.3 pCi/L
station 2 ¢34,235,238)
surface Water
Radtum 0.1 ¢ 0.1 pCi1/L
(226)
Canductivity 80 % 10 uehot/cm
*D i EY 7 mng/L

Joy Mining Company NO
Station 2,
deter Filtar

ANALYSIS REQUIRED

P , 4525:, i :
Approved 5Y‘_§ﬂh‘_’$‘"(/ : s 3“0..[:?.5../_514.3.__.-—)?,:/.4__
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JOY MINING COMPANY
FLODELLE CREEX PROJECT
PREOPERATIONAL DATA
SURFACE WATER
(pCi/L)
RADIONUCLIDE
ETATION DATE TOTAL U SUSPENDED U DISSOLVED U
JIMC-HW 1-27-83 11.48 3.44 8.04

2-28-83 14.35 14.35 9.76
3~30~83 1657.39 1641.90 15.50
4=-29~83 72851.52 72840.44 6.89
5«~9~83 - - 6.89
5-31-83 89689.96 89672.74 17.22
6-29~83 11086,24 11079.92 6.314
7-26~83 2815333.58 2807870.42 0.7463
8-31-83 3759199.45 37591%3.69 5.74
9~30-83 $602.237 6602.03 0.364

Table 10

l of 8

18




JOY MINING

FLODELLE

COMP ANY

CREEK PROJECI

PREOPERATIONAL DATA
SURFACE WATER

| STATION
"y

RADIONUCLIL

v
| &

| JMC~

3-15-83
3-~22~83
3~-30-83
4-12-83
b=21-83
4-29-83
5=4~83

5=-6+~83

5-9-83

5-16~83
5-~23-83
5-31-83
6-6-813

6-15-83
6-20-83
6-29~83
i=5-83

7-11-83
7=17-83
7-26-83
7-30-83
8-1-83

8~3-83

8-10-83
8-20-83
8-29~83
9-6~-81

9-12-83
9.20~83
9-28-83

—

5o

™\

N

.-A..—;,:b——v)OCL.JOu

5

2

P

o *

~

—

S 00O =W

- P
9.
3,
3

P .

SUSPENDED U

s
D1§

pe

SOLVED U

VWO O OO
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JOY MINING COMPANY
FLODELLE CREEK PROJECT

PREOPERATIONAL wATA
SURFACE WATER

(pCi/L)
RADIONUCLIDES
LOCATION DATE TOTAL Ra-226 DISSOLVED TOTAL Th-230 DISSOLVED
Ra-226 Th-230

IMC-HW 1-27-83 12.3 3 9.6 0.0
3-2-83 26 .3 - .2
4-29-83 18.9 .9 48.0 0.0
5-9-83 % 85 0.0 , 0.9 , 0.0 ,
5-31-83 290.0 ; 10 A 7 0.7 270.0 ; 20 0.0 ;0.5
6-29-83 23.3 ; 2.4 0.3 ; 0.4 13.6 ; 6.7 0.4 - .7
7-26-23 26.0 - 13 0.7 - 0.6 22.0 - & 1.5 - 1.5

TMC-JCT 1-27-83 4 0.0 .9 %
3-2-83 | 0.0 - 1
4-29-83 1 0.0 9 0.0
5-9-83 .8 0.0 1 c.0
5-31-83 e 13 0.0 .5 42 .6
6-29-83 0.0 ; 0.4 0.0 ; 0.2 293 ; 5.5 0.3 - 0.5
7-26-83 0.5 ; 0.4 0.2 ;0.2 1.3 - 1.6 0.0 - 2.4
7-30-83 0.28 ; 0.52 0.1 ;0.4 - -
8-1-83 0.22  0.45 0.2 ;0.4 - -
8-3-83 0.35 ; 0.37 0.3 ;0.3 - -
8-5-33 0.59 ; 0.50 0.4 ; 0.4 - -
8-10-83 0.14 - 0.34 0.1 - 0.3 - -
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TATE OF WASHING TON

DEPARTMENT OF HEALTH

virchkastrial Center. Hiog o Mai Stov (E-13 e  Civmpia \Vashington Y504

January 23, 1990

Ryder W, Chronic

ONR ~ Regional Manager

P.0. Box 190

Colville, washington 99114

Dear Mr., Chronic:

*he purposa for this jetter ‘s to nform you that the reclamation of the Joy
Mining Company (JMC) si1te s completed., The last of the contract work required
sy Allied Nuclear, Inc. was completed on or before October 31, 1989, The
Jepartment of HMealth (DOM) has released Allied Nuclear from any further obliga-
‘1ons at the si1te, and the final payment to their contract has been made. The
s01] samples and radiation measurements taken by DOH, following sice reclamation,
nave also been analyzed and evaluated. Our ocbservations and evaluations indicate
that the site 1s radiologically safe and that DNR has unrestricted use of the
previous millsite land,

A second purpose for this letter iequests an answer from you concerning future
use of the JMC millsite. Through previous discussions with ONR personnel, we
believe the site is going to revert back to nature through tree planting and
natural vegetation growth. It is further believed that DNR will not encourage
the use of the millsite for camping or other recreational purposes. We also
understand that DNR will not make any additional changes to the bog area. Any
further changes in the bog area will be due to Flodelle Creek water flow and/or
sther natural causes.

‘nformation concerning future use of the millsite 1s important to us (DOH), since
the data will be used as part of our license termination request to the U. S,
Nuclear Regulatory Commission, License termination procedures require
concurrence from the Commission before DOH can be totally relieved of regulatory
and radiological responsibilities at the site. Following license termination,
DOM will probably continue with stream sampling and/or other environmental
studies over the next year or two,

Thank you in advance for forwarding information concerning future use or plans
for the JMC millsite.

Sincerely,

£ Sa Sirrismigans

E, Lee Gronemyer

Ragiation Health Physicist
ELG krf
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