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Dear Mi. IIorner:

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 req'.:ests
that the U.S. Nuclear Regulatory Commission concur in order that the Joy Mining Company
radioactive materials license WN 102201 may be terminated, and ownership revert back to
the Washington State Department of Natural Resources. The followingjustification for the

| state's unique approach in the closure of the Joy uranium millsile 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:

ie 5 1. The closure plan followed by the Department of Health was in accordance with
|0' criteria specified in the Final Environmental Impact Statement for the Joy Mining
'3 Company uranium mine/ mill, issued in 1983.
|*

t

U 2. The residue from '.he Joy extraction process is essentially the same, as far as
'M 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

'Ea8 bog material. Therefore, the return of residue bog material to the Flodelle bog was

DESIGN ATE @iGIM6pburrace wm materiais. fpF@s considered appropriate and in compliance with 10 CFR Part 40, Criterion ( /
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3. The concentration of radium in the processed bog material (byproduct material) in
no case exceeds background. %crefore, the exemption from design requirements
for longevity and radon found in Criterion 6 apply.

\

4 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.

5. - 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,
andLa 1% increase _in ferric _ sulfate does_ not present an adverse impact to-the
Flodelle Creek environment.

6. . . All waste waters and liquids used in the. milling process' were either recycled or
discharged to the lined chemicalimpoundment, and no liquids were allowed to be !

discharged to the surface or groundwaters during or after the operational phase of. "

the site,
a

' 7.- 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-4
_

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. n

8..
_ Proc'essed and unprocessed bog material was returned to the mined out areas of the .
Flodelle bog, leveled to contours similar to the original. meadow, reseeded,: and j

- reclaimed in accordance with the Department of Natural Resources rec!:= tion plan j

and the Final Environmental Impact Statement issued in 1983.
'

.

I

b

. u_ - _~_-.._._--._-...,_.-.a.__,m- , - - _ - - . , - . _ _ _ _ _ _ - . ._ _ - ,. , ,



!-

o
.o

a

Jack Hornar
Page Three

.

9. Direct gamma exposure measurements were taken in the bog area following the
return of processed material. These measurements indicate that gamma exposure
measurements in the fill areas was no greater than the background measurements
taken in the surrounding areas.

10. The conventional method of tailings disposal is placement below grade in a lined pit
with enough cover or overburden to reduce radoa emanation rates to levels less than

2or equal to 20 pCi/ meter /second, and gamma exposure rates to no more than
;

background. The tailings at the Flodelle Creek project do not contain conventional
quantities of radium, and consequently do not emit radon in excess of twice

' background values.

11. Three standards for Radium 226 were evaluated for their applicability in determining
whether the processed bog material could safely be returned to the Flodelle bog.
-They include:

: A. The U.S. Environmental Protection Agency standards for cleanup of inactive
uranium. mill tailings; 5 pCi/ gram averaged over the top 15 centimeters of
surface material, and 15 pCi/ gram averaged over any 15. centimeters

,

subsurface.

B. The ' National Radiological' Protection '. Board (NRPB) of the U.S.
'

' Environmental Protection Agency recommended the unrestricted use of
phosphogypsum in construction materials, provided ' sources of the . raw
material do not give rise to concentrations of radium in the finished product
in excess of 25 pCi/ gram.

C. 10 CFR Part 40 states " Direct gamma exposure from the tailings should be
reduced to background levels." 'This regulation does not conflict with the
return of processed bog material to the Flodelle Creek bog. The 6 pCi/ gram ;

average radium concentration of processed bog material which was returned
to the Flodelle Creek bog does not present a public health threat to the !
population downstream. '

12. . During the reclamation phase of the Joy millsite, all buildings, equipment, and
solution retention pond liners and sludge were removed for salvage or disposal offsite -
(rather than being disposed onsite).

13. Normal contamination problems associated with conventional mills did not occur at
the Joy millsite because the uranium bog material did not require grinding or
crushing, and yellowcake drying was not implemented.

'
'
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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 detected
from either the concrete leach tanks or the chemical solution impoundment.

The Department of Health intends to continue conducting annualinspections 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,

b
Ga bertson, Head
Waste Managemer" Section

GR:krf

Enclosures

ec: Ramon E. Hall

,
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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 i

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 I

radioactive decay products which are normally associated with conventional uranium milling. 1

The material from the bog was soft and sand like, with no grinding or pulverizing required. i

The JMC mill was the only one of its kind in the United States built to process yellowcake:

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
L Environmental Policy Act (SEPA) (RCW 43.21C or WAC 197-11), DNR issued for'

L comment (on June 28,1982) a prcposed declaration of environmental non-significance for
L the Joy Mining Company to produce uranium oxide-(yellowcake). 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. '

t.

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 ofits operation immediately. Following mill construction, all operation activities were
directed towards producing yellowcake on a commercial scale.' However, the pilot process

L perfected 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 reclamatica 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 1

L Fremont, California, was selected as the successful bidder. Reclamation activities were
L - begun on August 1,1988, and completed on October 31,1989.

1
:
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Because the mill was in operation for less than one year, and yellowcake was not dried
onsite, only minor contamination was found. Mill components were either free of
contamination or else easily cleaned to releasable limits, and then either sold or salvaged.
The mill building was decontaminated, dismantled, and also sold. Process tanks located
within the building were transferred to the Dawn Mining Company in Ford, Washington.

All non contaminated, valueless and flammable material from the mill and mill area was
burned. All radioactive wastes were placed in 55 gallon drums and transferred to ANI's
Richland, Washington facility for final disposal at a commercial low level radioactive waste
disposal site.

Return of the Ore Material to the Bog

In December of 1986, the Department of Health's Environmental Radiation Laboratory !
analyzed and compared partially processed bog material with unprocessed bog material, to I

determine if it could be safely returned to the bog. The processed and unprocessed ;

samples, analyzed for chemical and radiological content, showed no measurable differences;
based on this analysis, the department determined that the partially processed bog material

. could be safely returned to the bog (see Attachment B). In August of 1988, the raw and

. partially processed bog material.was returned to the bog. The bog was. contoured to its
natural condition, and a flow direction gate was constructed at the head of the bog, thus
allowing water from Flodelle Creek to flow over and through the bog as it had done before
JMC diverted the main channel to the western edge of the bog.

SmnyEypporation
. 1

Liquids in the solution retention pond were removed by. spray evaporation. = To enhance
evaporation, an amphitheater style solar evaporation system was fabricated from black a

plastic and materials from the disassembled leach pit building (see Attachment C for
details). A spinkler system was installed, which was constantly monitored and adjusted to {
prevent mist from drifting out of the confines of the evaporation enclosure. The department. i

"
;

required trained ANI personnel to be onsite at all times during the _ spray evaporation
-

operation. The department performed unannounced inspections at approximately two week
intervals during the entire reclamation phase.

Environmental Soll Samoles- 1

Environtnental samples were taken upon the completion of decontamination activities by
ANI. : Soil samples were taken from the soil filled solution pond, the road to the bog, and j

- the. mill area (less than two acres). The soil sample area was gridded in 30-foot square
sections (see Attachment D), with five samples taken from each grid (total of 900 samples).
Each set of five samples was composited'into one sample, making a total of 180 samples.

' A Canberra Model 2001 (MCA) and a liquid nitrogen cooled Ge detector were used to=

analyze samples for radium 226 levels. Each of the 180 samples were weighed and placed
in a lead shielded counting chamber and received a ten minute count. The analysis showed-
activity levels of <5 pCi/gm of Ra-226. The count from each composited sample'was
entered in an appropriate grid, as shown by Attachment D. The five samples from the ore

2
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stockpile area were sent to the State Laboratory for analysis and determination of radium
226 concentrations. Results from the laboratory indicated radium 226 concentrations did
not exceed 4.5 pCi/g (see memos in Attachment D).

Radiation Measurements

Micro R measurements were taken in each of the 30-foot square sample areas, at
approximately 30 inches above the ground surface, using a Ludlum Model 19 uR meter.
These readings are shown in Attachment E and ranged between 26 30 micro R/hr in the
millsite area,38-48 micro-R/hr in the stockpiled ore area, and 40-58 micro R/hr in the bog
area. Background readings varied between 18-20 micro R/hr for the millsite. The micro R
readings recorded in Attachment E were taken after the stockpiled bog material was
returned to the bog. The micro-R readings recorded are the highest readings recorded in
the east / west survey of the grid. It should be noted that returning the stockpiled material
to the bog did not result in an increase in radiation levels.

_ Groundwater

Potential impact on groundwater quality was routinely monitored by the Department of
IIcalth at a drinking water well in the Flodelle Creek Campground (see Attachment F), -

which is approximately 1.5 miles downstream from the JMC millsite. JMC began routine
sampling at the campground in 1982, followed by the Department of Health from 19831986,
and begun again in 1989. A review of this data reveals no impact to groundwater.

An attempt to monitor groundwater seeps down gradient from the mill building accounts
for the samples noted as " seep", " seep well", and " Station 5" on Attachment F. Groundwater

.

seeps occur at certain times 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
locations from year to year. In 1982, JMC was ordered by the state to install a groundwater
monitoring well to more accurately monitor the seeps. This well was located downgradient
from the mill area and was infiltrated by the bog, preventing representative sampling. Seep.

monitoring was abandoned.

Because there was very little likelihood that extraction solutions would ever affect
groundwater quality at the millsite, when considering the uranium levels existing naturally
in the creek'and bog area, no additional monitoring wells were installed. Other factors
supporting this conclusion are the size of the mill, short operational period, and location of
the mill.

2

Surface Water

During the wet seasons, the headwaters of the North Fork of Flodelle Creek form surface
water pools and drain slowly southward in smallinterfingered channels, which in turn give
way to a defined channel of about 1 to 2 feet wide and 1 to 2 feet deep. During the dry
season, the headwater pools tend to dry up, and the flow in the downstream channel is
reduced to a few inches in depth to no flow at all.

3
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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 wr.ter quality was generally higher in uranium than would I

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 Line

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. The transfer line was disassembled and placed in drums and also
transferred to ANI as radioactive waste.

Leach Pit Solutions

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 impenious to-
millleaching 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

4
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subsequently removed during decommissioning. After the bog material was removed, an
inspection of empty leach pits 2,3, and 4 was conducted by the department, and no signs
of damage to the plastic coating of the pits were observed. Leach pits 2,3, and 4 were then
decontaminated and filled with clean onsite borrow material.

Leach Pit #1

Leach pit #1 contained approximately 10,000 gallons of waste solution which had been
drained from the process tanks and transfer lines. During decommissioning, the solution
was pumped to the solution retention pond for evaporation. After leach pit #1 was
emptied, waste resins, metal containers, timbers, and miscellaneous pieces of scrap were
found in the bottom. This material was air dried, packaged into 85 55 gallon drums, and
transferred to ANI for disposal as radioactive waste. Leach pit #1 was surveyed, and all
areas greater than 1000 cpm were decontaminated, using a scabbling tool, which reduced
readings to background. A final closcout survey was conducted of the pit, with the highest
non smearable reading after decontamination being 800 cpm.

After pit #1 was decontaminated to acceptable levels, the opening was filled with clean
borrow and capped with approximately eight inches of concrete, bringing the pit to the same
level as the building foundation. The concrete building foundation was left in place, as
requested by the state Department of Natural Resources (the property owners).

Solution Retention Pond

A solution retention pond was constructed so that waste waters generated during mill
operation could be stored, reused, or evaporated. The NPDES permit issued to JMC did
not allow discharges of any liquids to the ground or surface waters. During compliance
inspections and frequent decommissioning inspections, the department never observed any '

unauthorbad discharges of liquids.

A French drain leak detection system was installed below the solution retention pond. This
leak detection system was inspected as a part of the department's routine mill inspections;
during the decommissioning phase, the leak detection system was inspected as frequently
as five times monthly. The department also required ANI to check the system for leakage
(at least weekly during the spray evaporation phase). The department and ANI conducted
a finalinspection upon completion of solution removal. At no time during decommissioning
were liquids detected in the leak detection system.

The amount of liquid in the solution retention pond was determined to be approximately
151,300 gallons, Of this total, 116,502 gallons were original pond liquid, and 34,798 gallons
were solution taken from the mill process system.

Sludge collected from the bottom of the pond was surveyed with a TBM-3, with readings
ranging from 1000 to 1200 cpm. Sludge material was placed in 55 gallon drums (a total of
31 drums were used) and transferred to the ANI facility in Richland, Washington for final
processing and disposal as radioactive waste.

5
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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 cpm, 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 5 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-CLACIAL URANIUM DEPOSIT
IN THE STATE OF WASHING 2CN

by

Joseph S. Stohr and John L. Erickson#

Abstract

The state of Washingtono in its role as an agreement state with
the United St a tes, Regulatory Commission (USNRC), recently issued
a radioactive teaterials license 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

weaklu bound to organic material in an anoxic environmento requiring
an alternate extraction technique from that of a conventional mill.
The process being the first of its kind in the United States for thea

commercial production of yellowcaker has required extensive consider-
ation of the appilcability of existing regulations. Exemptions may be

. requested of the USNRC from specific requirements of the Uranium
Mill Tallings Radiation Control Act of 1978 (UMTRCA) o involving the
unrestricted use of byproduct material. Included in this paper are
brief descriptions of the unique characteristics of this are deposito ,

the ditferences 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 prescnt an in-depth study of
surficial uranium deposits but rather to offer a brief description of -
a particular und unique project with the regulatory problers associated
with its licensing. For a more detailed description of this type of
deposite the reader is referred to the papers listed in Literature
Cited.

1. Joseph S. Stohr, Radiation Health Physicisc Department of Socialo

and Health Services,' Radiation Control Section, MS/LT-]3o Olympia,
Washington 98504.

2. John L. Erickson Radiation Health Physicisto Departw~nt of Socialo

and Health Services Radiation Control Section, MS/B17-9 Sea ttle,o

Washington 98104.
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At the close of the last ice age, approximately 12,000 years ago,
the glaciers that covered much of the northern United States receded,
exposing udneralized 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 sediment by processes such as
absorption, reduction, and chelation. These conditions have resulted
in the gradual accumuistion of uranium in the sediments, and are
called post ~ glacial uranium deposits (PGUD's).

These types of deposits have been noted throughout North America,
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.

1. They are surficial occurring at or within the first ten to
fifteen icet of the surface.

.2. They occur in soils and sediments rather than rock as in con-
ventional deposits.

3. 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 alterno:e
extraction techniques involving smaller facilities.

S. Finally and perhaps nost 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 radioactive
daughters permits a different approach to the long term storage
of tailings and reduces the environmental impact.

i

These characteristics result in uranium deposits that appear attrac-
tive to the mining industry for reasons including ease of exploration,
and low site development and production emsts (see Appendix A for
comparative analysis of a conventional - with a PCUD mill).

Discussion
,

The deposit is located in a remote area in northeast Washington
State. . The site is at 3,500 feet elevation on the north fork of the
Flodelle Creek drainage. This general area has been extensively
mined for numerous minerals and contains two conventional uraniummines. The mine itself consists of an alpine bog of approximately20 acres, on state owned land. The required conditions mentioned
previously exist here, resulting in uranium concentrations of approx-
imately 0.1 percent. In order to drain excess water prior to mining,
diversion ditches are utilized around the bog perimeter. In addition,
sumps are dug at the foot of the mine area, minimizing impacts to
downstream waters.

|

|
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The ore is removed by the open cut method to a depth of about 15
feet. It is trucked to claylined pads next to the mill located on two
acres adjacent to the mine and stockpiled prior to processing. Each
fall en attempt will be made to stockpile enough ore to allow process-
ing to continue through the snow covered winter months. The rest of
the year, the ore is removed and stockpiled as needed.

*fho vili ci cuit utilizes open filter bottom tanks (three outside
the mill building and one inside). As mentioned previouslyo the
uraniu is loosely held in the ore allowing the use of a ferric sul-o

fate lewh solution rather than the conventional acid leach. The
pregnant liquor is stripped of uranium via don exchange. From this
point on .in the mill process standard techniques for concentrationo

and precipitation of the uranium are used. The tailings will be
rinsed to reclaim the ferric sulfate, stockpiled for monitoring of
radium-226 concentrations and returned to the mined area. (See
Append.ix B for flow diagram of the milling process,)

The project is expected to last less than fiv" years. As tais-
ings are replacode the area will be graded e.nd r@lantui with sp*cies
tolerant to local conditions. The Radioactive Materials Licer.se will
remain in etfact until the reclamation is completed ratisfactorily to
the concerned'ayencies.

State regulatory controls for this project are nutwrous. Tour
state and two local agencies require permits or approvals on 13
separate actions with the Department of Social and Realth Services
(DSNS) as lead agency, responsible for coordit.ttion of efforts. A
list of these actions inclades:

1. A Radioactive Materials ' License ~ Washington State Department of
Social and h -alth Services.

2. K Mining Contract - Nashington State Department of Natural
Resources.

1

3. A Surface Mining Reclamation Plan - Nashington State Department
of Natural Resources.

4. A forest Practices Permit - Washington State Department of
Natural Resources.

5. A 'Pinn of Operation * approval - Washington & s ' artment of
Natural Resources. .

s 6. An Appropriation of Surface Wate: ~ Washington State Department
of Ecology.

7. A National Polictant Discharge Elimination System Permit -
Nashington State Department of Ecology.

B. A Notice of Construction Air Quality Permit - Washington State
Department of Ecology. ,

1

$ I
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9. A Bydraulics Permit - Washington State Department of Came.
)

10. A Building Construction Permit - Stevens County Planning and
Comunity Developasnt Comittee.

11. ? Teclamation Plan approval = Stevens County Planning and
Conanunity Development Connittee.

12. An On~ Site Sewage Permit - Northeast Tri= County Health District.

13. A Waste Dispot al Permit = Northeast Tri-County Health District.

All regulatory actions were completed prior to issuance of the Radio ~ i

active Materials License, April 27, 1983.

The .~egulatory emphasis placed on the uranium industry shif ted
during the 1960s from y rtial federal protection of uranium producers
through fixed ore prices to protection of the public health, safetyr
and the c"iyonment. Prior to that time virtually no regulatoryr

controit, existed for uranium mill tailings on either the federal or
state Joela According to the USNRC Final Task Force Report on the
Agreement SMtc Program " Protection of public health stad safety haso

traditionally been . function of the states. With the development of
a private atomic. en qy industry, organisations which were subject to
the laws of the state in other areas of publ.fc health became subject '
to the laws of the federal government in so far as radiation safety3
end the use 'of nuclear materials was concerned, but under the federal

g icw, it vas not at all clear what role if anya was left to ther

z states.*
(
' In 1978, Congress responded to the problems associated with '

inadequate regulatory authority and improperly decomissioned*

tailings sites. The Uranium Mill 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.
UMTRCAr however, did not always make a clear distinction between
state and federal authority by binding agreement state standards to
minimum federal standards for uranium milling and mill tailings
management and by involving the USNRC directly in aspects of long
term tailingr management in agreement states.

Washington State became an agreement state in 1966, and amended'

the agreement with the USNRC to include UMTRCA requirements isa early1982. The intertwining of federal and state responsibilities and the
unique characteristics of this project required extensive evaluation
by all agencies as to whose authority regulated individual actions.

Section 63b of UMTRCA, Title II states "... ownership of anyo

byproduct material (i.e., uranium mill tailings)...which resulted
from licensed activity shall be transferred" to the United States or
a state upon license termination. However 83b also states theo

ownership by the state or federal government is mandatory *unless the
a,

comission determines prior to such termination that transfer of

. . - _-_- __-
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title...is not necessary or desirable to protect the public healtho
eaietyo or weliate." To ensure the protection of oublic health ftorn
hazards of uranium daughters in byproduct materiale UMTRCA has
established a equirements for restricted use of tailings areas,
bwever if low concentrations of uranium daughters are presento theno

minimal ' - .ic hazards exist. With this established, the licensed
POUD iv .^.ington State can be released for unrestricted use follow-
ing r! samation. UNTRCA also designates federal authority on the
adequacy of financial sureties for uranium adil 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 standards of general application
providing protection from the hazards associated with uranium mill
tailings. A major part of the standards for active sites includes
requirements for control of releases from tailings during processing
operations and prior to final disposal.

On' October le 1983, the USEPA promulgated standards for active
cites (40 CFR 192). Neither the uranium industry nor the environ-
mental groups appear to be catisfied as to the appropriateness or
adequacy of these standards. Individual evaluations of operating
adlls by the USNRC will dete1mine how these new standards impact the
existing sites and the time frames involved in implementation of the
regulations.

The licensec through the state of Washington d's in the process 'o
o

of applying for- exemptions.from requirements of UMTRCA. The applica- '

tion will address the following areas of concern:

1. The aunagement and disposal strategies for the byproduct mater-
ials.

2. The requirements for unrestricted use of the tailings area af ter
reclamation. -

3. The requirements for ground water to be protected from uranium '

tailings.

4. The dispos.a of uranium tailings piles to be designed so radon
emissions will be limited to 20 picocuries per square meter per
second.

S. 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 ior ground water protec~
tion.

The licensee may apply for exemptions to existing regulations through
the USNRC with procedures established in 10 CTR 150, " Exemptions and
continued Regulatory Authority in Agreement States and Offshore Waters
under Section 274."
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In conclusion, the licensee began operations in the summer of
1983 and is presently stockpiling ore for p:: cessing through the
winter. The authors anticipa te that resolution of exemption requests
for this project will be a time consuming process. We hope that by~

the time this paper is presented determinations vill be made as to
which of the existing requirements are applicable to the present
si tua tion.
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Appendix A

Comparative Analysis

item Model Mill PCUD Mill

).. Mill Life JS years 2.5 years
2. Average ore grade U 0,3 0.10% 0.10%
3. Ore t.ransport truck truck

i4. Ore haul distance 50 km 3 km
S. Ore pad area 20 ac 1 ac
6. C%.tnding

2,000 stpd None
7. Crushing 2,000 stpd None
8. Radium-226 228 pC1/g 12 PC1/g

'9. Annual' operating days 310 310
10. : Manpower-

11. *
160 10

+

Avg. annual yellowcake product 580 mt 45.5 at
12. Area of milling facility 125 ac 2 ac

.13. Area of tailings impoundment 250 ac 20 ac (mine area)
1L Extra unused land 750 ac S 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 equipoent is either fixed or removable
and that sore material and equipment is not contaminatea.

Comparisons are based on the seven subject headings-listed in Table'
X-7-1 of Appendix X-7 NUREG-0706, Vol. III. ;

. _ . _ .
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FROM: . Steve Matthews:

-. Radiation Health Physicist

SUB'ECT: S0IL. SAMPLING AT J0Y MINING COMPANY .J
- .>

Environmental soil sampling at Joy Mining Company!s:Flodelle Creek
~

Project was. conducted on December 15,1986 'in order for the Nuclear ~ q

Regulatory Commission.to determine the feasibil.ity of waving.10 CFR : !
Ewhich disal= lows. returning raw uranium ore to its .open pit mi_ning - 1<

T- f loca tion. 4

Seven, soil . sampling stations were-established, stations' A through G.-

% (See attachment one.for diagram). Stations A, B and C'are samples-from.-

istockoilede raw:uraniumiore.. This material has not been processed in
~

'
,

" , . any . way.
,

: Stations -D, E--and F- are: samp1'es from uranium ore which has- been partially : -!
~

-

; processed' through the Lfirst loop of the mill circut. (See attachment two --

.

-

for the1. flow | diagram)., This' material- has been leached with a solution of
.

-sulfur.ic -acid, iron sulfate, and wash water. It:is being assumed that the.
,

F
: residue has not.been washed.'

'

F
- -

; Station.G isJa control station located approximately 250 feet east of the
.

.

mill':(50. feet up hill and perpendicular to a' southerly: wind flow). .,m*.

.

All soil stations were. cleared of snow, . ice- and 'the first six- inches of
frozenisoil. Sof t material underneath was collected. -0ther than the'

.

|

control . station (G) all samples were taken. half way up the ore piles. .!
.

-

,
J

,

|

|
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December 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 _ lab 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.O. Box 25325
Denver, Colorado 80225
Attention: Kandice dirree

or if shipoing via UPS:

U. S. Huclear Regulatory Commission
730 Simms Street
Suite 100
Golden, Colorado 80401
Attention: Kandice Jirree

The HRC has requested the samples to be double bagged.

We have requested the OSHS Lab to analyze 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 lab to prioritize these samples above all other
U-Mill 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 questions.

'SM:pm

cc: Robert Mooney
Earl Ingersoll
John Erickson
Lee Gronemyer



,96 ,4, -f,-.P, yk Ja- m A' w -11-ir4. 4 4 As 4 r a +- 4- e 4 d44e- kb -a.4 44 41aa h,4 ak .ie-4%4 44%.$ N.$- a

'

ik '.-4 _.

' e..- r

-#,-,

'~d,
a PN G .se 4

\/!pglT-g .
oNE

~
,

ce

r- _

E

' . .

hx\c
>

l

'

r (~
-

,
m

S|/ ~
,

|w
7
$ ( I ,

,
V

:
..

,

a i

iL
'

' ;
',

a

-.;

d' .,+
_

*
r

0

5
_.

( o J**4A
' $kd

.Op**,in}n>./}'

r

+

Leeck +nks . I, 2.;aA 3

o

r

G
N

!

!
- 6' ,,

.
. .

_ _



0

*

,r , 02.

,

OPEN PIT
- HSO. U Fe (SO.)3 Solution MINEr
' _

Commercial Grade Fer(SO.)*-

Moke - Up Tonk
9

1 S TOCKPILE~

Make Up Water

Fe r ( S O.)3WASH WATER Fe (SO.)3 %rg ,

Storage Tank LE ACH SOLUTION <t CONTACTOR4
Storage Tank CIRCUlT

-

a
su.as sw

y p ir p || ir o e it

WASHED
LE ACH TANK No.1 LE ACH TANK No.2 LEACH TANK No. 3 RESIOUE

RETURNE.

| g g

d psjd_ug TO BOGLR,_eyd u,g su , fu,,[, Residue asa
A n

rt

<s P
u

P PREG
Weak Solution of STORAGE
Fe 3(SO.)3 ond
Wash Water

U

SOLVENT H SO.
H:SO.

E ION Exchange EXTR ACTION STORAGE"

Storage

10 % HaSO.
10 % :SO. Elution of ION 'X ELUTION ELUTION SOL.Solution Exchange

p y

Ph Adjustment --+- Fe r (SO.)3 (NH ) -*- CO ,
3

E
plus PRECIPITATION

H SO. of YELLOW CAKE *--NH 3 , Mg O , Air
2

Spent Elutate ) - p y Steam
Wash U30. + Air to dust collectot" "

Water FILTR ATIONBleed Waste
and DRYING - Fuel

' Tonk or Pond

U

E
U03

I ;- . T@/O PACKAGE'

l - '
-- and SALE

Flow Diagrarn - Flodelle Creek Project
Vin. No.14



r, 9tn.hpl Inndinienn 1.aborolcry gAggmigs

1,i6cutur) Date hbs. .
~

Coi LtCTID DAtt.o

s ausse t , >e eat wowtu vtas

iAMPLE IDENTIFIC ATION:
Project U Mll ,5 0_ iI L 1 5' 1 2 R'l-I

<
t

=
__

5 9 2 _;
l. A50R AT ORY N tJMB ERdOy Minin0 CO.

* 0LLECil0N A At A,

1215

cou.tetion sit t
- tiur

__

Station E

S. Matthews y _

AD D E D ---, , , ,

cot.L. av _

12/23/86 _ _

ust.rer~re - - _

I DAM OFFWAL
" ' " ' " '

RADIOANALYSES RESULTS _. d /9 L /.J E

i. m m s I9I "n" j t..: No,1 #:'T !
,

i j
1 .__. -- - e _i

*
- __-i n7

'h -. YeS$ k C4 0
,_

eDAn . .- h4x' "

r- .
,,

_ . . , . . - _ _ - - -
4

_ - 4_- -

e
_.

m

|
_

4. - .__ -

aus.u.*
e=e.a.' w = = = . -

_

<

}- _
-

_,

k i _ _. _ _ _ _. _* -- __

6

_.

_

- _. - _ _. ._ ,

-
-

- - - m. .wm

i
_

- _ _ ____
.

-

*

_.i n.- --._ -..

-
-

._ .
._._ _ _. A_ __._ _

i
_ - __

- r__ __
. _ _

+

__
s - _-

~~~.

$ 6

R:marka
_,,_

. _ _ _ .
-

( y
-.

y _ _ _ , .... -

c .. - . . . . .

:-

_ . . . . . , _ . .
,.._

- . - - - , . . - _



- . .. ,_, - - .

.

5T AT Q OF W AsMINCTOM-~e

OEP ARTWf.NT OF SOCI AL AND NE ALTH $ERYlCES#

...n t..inu..I se. ..o. Health Services Olvision

w}enial llinliuunn Lliorniury LAS M ORit.$
is tur Delv bheen-

__

COLLtCt:0w DAf f
sawe6a s w ee ca, we.< t ee vtan

.E ietwtiricAitoN: Project U Mill - S 0 |1 L
_

1 ,5 1 2. B 6'

__

$ l
t AsoR ATORY NUMSCR

--

Joy Mining Co.
tcTion Amt A

1300Station F , ,, g
ocTios site

ADDED-
5. Matthews i ci u vot . a t.c'o.(ml).ey

_

AootD _._

12/23/86
__

,, , e r ,v , y
_

o.i m , .,u
"" "'

[_-RADIOAN ALYSES RES ULTS _4/M/_/ [

hh l- "eTc Le g N o. I EI'.''

4YSES

_I __1_ _
_

- .

{
__

I t
-

_.

N w e..m
N

_

4. _ _ . ' IamEoA.sp 4_N W', cR.w

- .B. h. k _
CD"\ ,45 -- m

1 ___1-.__ _

__

l __ _ _ __._ ,___ __ _la_ -
!

1 I e __ __

v__
- __

e
* a.mm. -

**===== " - m.ueuse .

_ _ - -|!
- - - _ _ , _ . , , , . _

' 4

-. - -
-

*
g

-

- - __ _n w
_ .. M mm

'_ _ _ _ 1_ _I1

| s --- -

- -
_ _

* - e,===
_ _ _

_

| 1 I

n a rk s__ _

, ___ _ _ _ _

. - . =
-- ---

7-.
. . . . .. . . . . _ . . . . .

. -



.

.

*

ST ATO OF M ASHINETCM

ini, t ...iit t.in sc i i ii.n ~ DEP ARTWENT OF SOCIAL AND MEALTN SERYlCES
.

Health Services Division
-h iit.uli iion L.liventory LA90RATORIE5
.tivf) 001:4 .hler e t _+ __

CottiC'10m Catt
lawoLS T9pt bar w ese i en vtan

.t iotutiricATioH: Pf 0|9Ct 11 Mill S 0 1 L 1 5 1 2 8 .6

5 9 2 2
. t. AsoR Atomv Nuust mJov Minino Cn.Ecitow amea

1415
Station G y ,p g __

ccTaos 5 Tc
ADDED -

$. MattheWS _
yoy g VoL. REC'O.(rnl) Aceto, ey

12/23/86. , ,. e ,vr o

wu o, ,m,
""'

RADIOAN ALYSES RESULTS
_

_ _/_ _ /_ _-

mms |9| ~.n" ! t.E w .! = e;
.

-I i _ __ _ _ _

*
_ - - , ___

_ .____t.___
__'-___.1 __- _

_

*

1-
--

---%_ .. __-

-_

_-. _ ._ .-,.
.-

' 1
- _. >

II_ e _._ ____

l __. _--_.__2 - _ _ _ _
, _ _

,

__. _
- -.

. .__ __
_-

, *i_ _ _ _ _ _ - .__

l
- -=.-=._-_- -- _ _.

i .

__.
-. - ., ,- - - m

!

i -|
ie

l
.

,

: _ ! _ _ ___ __ A .'

_

f
I _ _ _L. -

__

'
_

_ _ ___. _ _2 _ _._ -
[ _

.-
. _

__

| ___
I

i

L -_

*
-

l. .s _esom IJc;
Andg

s e

--_ . _

Approvec By --

f a l R e p ort 0 y __ _. __. . _ _ ., , _ .__._._ _ _
o.,.

c.............
,
.

. - - . . . . - -



- - - _ .
.

.

e,s ...,g it..Aninin Lelenu.n L ACORMORWS,

I .I .inivo Datu .Wca .
* _ _

-

COLLtctiox cAtt
sawns***t car wo=1" 'ta-

i AwLt iotNTiricATios- Project ...V Mill- S 0|1 L 1 ,5 |1 2 8
'

S 9 1
Joy Mining Co. LanonAtonywuweta

:ott.t ction AHL a

1030
:oLLtctioN ssTE _ S ta t i on A --_-._-

-- 1ms

// _I Aooto
S. Matthews v o y g v o t, p g c.o h t) ADDEDcoll ov

12/23/86 _

__

1, , , ,, , - , , v r e

DAll QF FW
" " "'

RADIOAN ALYSES RESULTS

, ,

, ,,um t.a s N o , _m uA e sEs I w...
i*~ .a

i
i.i .

._
- _ _ - _ _ _ = _e. _ . , . _ _

a,

; ; . . ... 4
.

. - . . -. .. mer. t-~p .- r-=r._r r- . ..r * - .---.a .

I || | *

..r:._-._..... .

n t 2 n a s a L ._.. L . h A E A l : 1 2 . Q 08DB. Q 2_.
3:3 5_03 = . l.,60l.. 2.70 13 @u.. ._mna . . . 1 .

ga g'zb' a'.,- - ..Q:I3 _E,0 0 1 6.9 .F;_l opl, & Qs- - -

_ .- -

i=L_ -_2. ___ . - - -_.=._ _

_-

. _. -.t -:-= .

. . . .Ch.J _
I

y M_EoA.,.r=__ A._g_
-

-- ld5.;- -,

.
CD3. dpu ! -- w .= _. _. e <>"

. = , ._.

f
v I

k .

,

-~- - - ~ =r==

O.. m . m 2. .i ... .[....
.a.~,.-

e
1. . _ _ -

- _._ _........ '_ - _m--. -

. ,-.3=.-
.

! . :...._.._...'.:--,=er --- r m r- _ - . _,i
4

.

. . _ . . . . , _ - -

' .

~ ~ ~ ~ ' * * ' ' * * * * * ' ~ - M,,,,...- .i _ _
'**'''"

., , m .

-- .L,_,l
--

*
, . _ _ _%

8 4
-- ! -..v --[rus sarrr: T-*=

'

.

, --
-,

z-- 2--- - - ~- - - - - . _ .. _

, . . _ _

-.- - -.- __ _ _
|

'

n.m.m * y. . . _ . -._ _ _.___. . . . _ . . _ . .

. . . . . . . _ . . _ . . ._ . ..

- . . . . . - . . - . . . . - . . . - . . . . . - . . . . . . . . . - . .

.... .. L - -
-

. . . . *-..
r

9

.

-

*



.

l nburntu*) 0813 .%ert-.
*

-_

,

COLLtCTl02 CAlt
#

sausse tvet___ paw wtutw **

l' 218'
SAMPLC IDENTIFICATION: Pr0 ject U MIII S 0 II L 1 5 :

=

-

_ _ _

4 4 1L Aeon Avony Nuusen
. COLLECTION ARE A

- Joy Minino

I O''OStation 8 TIM E
COLLECTION Elit

17/I / d2' ADDEOS. MattheWS TOT At voL, e g ;'O.ts$
COLL,BY ADDED _

12/23/86 _ __

naTt aterivre
_

-

o.w n,.
"5"oa'

RADIOAN ALYSES RESULTS -_4I.N_IS_

i,i : n , uo. i =-.~ m
i I e- _l I

- -- __
_ ,, ; !! l 2

I____l _a_,, i
.

I
__ __

Th~ 2 0/ 2 b _ |. o *--_. U I-) L A S O D_ h 70$~| . h)
-

'

R2asmphL.\ELCb.&.xL5%.. bef.1.'_@.$c_,.

& 214 ! '_h d o.A o_o 2 5 #-/ 064,6 Q&
l _ _ __ _ _.2_ _

'
_

_

I _ _ & MiE=.*elt _.__. L Wm)_m
'bH. 1- ._..__ _2. A 1 _ _ CDn

If I __
e - __

,

N N emanaeus. m easeg eu.p.mp
.

[ l.I I -2
-_-_. ~--

. - _' m __

!
- mm

_

i_- J._ ___ ___ __

I j _ _ _. __ _ _1. _ . ___ . | |-

| t u _f !
_ _ _ _

l
-

- _ _ -_ .;_ =._
_

\ _

- - - - -

.;._ ! I
_ ._ _ _. ._

2 c w1dmg_je, Mbrdsj-}udw tehn uns nw4y(. t~

/nem.,u,

14M'R lit ow Autu r.:m4b_%lrad "I"*y.$ An hwew ..I, sk y
' '

-

i
- cr t

g:q,M d8h A l ra,27 ,,,,..e, L L. k.q.
m., n ,on ex -

s. .. , ---7upn ... . ,
_

*

- - - - - _ _ _ - -



'

., 4 ir,ninci>iul ilmiinnim ut o<muri LAcon m ne
d uc. iur3 Dain bheri--,

. _ -

couterio= catt
sawess ties ea, wowir 'taa

.AwLt IDENTif tC ATION: Project U Mill S 0 | I L 1| 5 1 2 : 8 tJ

__

_

6 0 I. .1 ;
_ L ABOR ATORY HLMBCE

:oLLecTion Ant A __ JOY Mi ni nQ Co .

IIIbTWEbISIAOO b:oLLCcTION &lTC
N k' ADDED' -

^

$. M8tth0WS T 014. VOL, ALC'D.(ml) ADDEC00LL.BY _

12/23/86
u,r r er ,v,0

-

L AT[ QF flh Ag
"'' "

RADIOAN ALYSES RESULTS ._ _Y/9/_ /.N
! Log No, i US -C' '''~

Anuvsts !MI
_ , . - . _ %

- -_i_ _L:'

'

!
i

L_EAO _5. _ l00:S10-@ %
L- _

E:-ThU.31/.%59L
-nelsfal 1h K Aq2.t._Eo 1Rpsh Den

sI3 m oo 1s M -1 ut.s Lnuaha-tiv
'

\

! .t ._ i i
_

_ Ll.18 E0th6|g__ Ck.Lak C3-k)Fe \ i

cD
._. A. s 1 -

~

.p tl _

.

_ - - - ._

_ _ - - _ - _

___

!_ ___L ._ | I

I !
! ! :

1_ _ ! ._, _ __ _ l _ _ _ __ i I
_

_ . _ ,

l.! _ i _ __ __ .:. _ _.

| ii_I : ___ _ - _

_ _ _ 1 ___ __

_J
- - .-

- _ , , . -

..

Ramatko __

..

-.. ._

.

- -

-

*

(M1 __ Approved Dy,

Fmel Repori By .y.. 6f~., - . e. .. ,. ,_

**
0.rn * ! eed i t!' Wh

, _ - - - .



W e ' a --
hibmesort Dans .%e ri-.

_

~

- ' coctiction catt.

....s. ,,.. ... ..~,- . . . .

i AMPLt totNTirlCATION: Pf9|9Ct M Wil ,5 0 I L_ __-
1 4 1 9 0

5 9 1 '
LAsonATonywwwsen

e.ottr c riou ant a hy Mining cn.

1140Station 0 7,ug
_ _ _

cotLtclios site

S' H0$tbOWI AQDED
- c o t i. , S Y - - TOT E VOL. REC'D,(ml)

___

ADDED
12/23/06

nne atcrivee
__

i
-

D ATE DF F>e4 -

""
RADIOANALYSES RESULTS

.-Q /.cSL l 8L

i9! ~tr j t.. wo. I =x-nscs .

|; I _
:

| __- - :_,__J
-- .

D ! _. \ --- 1.1.. fos .E 9 9 28 G & LA Chu
'

ik k. A i _. .

cD..
,_--

'1 ' 4

==suus. 2'***" '""""'"*****-#h .,

6
'

.' - - - - -

---,._,

! ..

*
--- __ gng== --

-. -- - . =
_

,

,

O ae -.
__

m

- -- %w

t

_

%,.cr== mars r- - _ _ -~wa- _. _ -

9
- _- 1 ege.=.a_ m =*' a

I i

I .
i- ---m.,____. _

- - _m_

.====
~.

- .gcz.p=-

-- - - - =_ w _

4
-- - - __ ".*

e.

Rsmarks -. _.,,,

--

YYA

y..... . ...-
s

... ,. ,

..

war- . . - - v NosJ WrFTweesse l eswwe6Asv"T Mae e Dewee e.wi em. - ri e d minim e W ' w. . a an.. e.!.* * el/J e ''.' i..'eM"". /.J;. C.*J.7 ~ ",.','. '* T;.'.''em.. .



.; -
-

3
+

4
.

#***,
,

-e:
y- y

*ju.,,s.n... * -

s ,... .e y

!! < ( n w lP. h r,'

D[PARTMlNT ()! SOCIAL ANI) Hi Aill! 9 k s i' i-
, n .,,; ,a n ., . ...a.,.. .

July 2, 1987

10: Ron Teissere
Land Leasing.
Department of Natural Resources

~

FROM: Steve Matthews
Office of Radiation Protection
-Department of Social and Health Services

- SUB. EC1': IRANSFER OF ORE- AND RESIDUE TO BOGT

g'2 Attached are results of ore and residue samples collected at various times at
the Flodelle Creek uranium mill site. All sample results indicate safe levels
of hazardous. constituents. Therefore, you have our permission to return all
residue-and raw ore materials to the bog.

_

Attachment One shows the raw ore and residue locations high-lighted in yellow. ,

- Attachment.Two is a meno fran our-environmental nonitoring section to our
uranium mill _section' indicating the logistics'of returning raw ore and residue.-

to the bog.- Attachment.2A are the results of the soil samples collected on--

: Decenber 15, 1987.

Attachment Three are the results of residue core samples collected on' March 12,
1987.

Attachment.Four are results of split samples taken from January through
Deccmber.of 1984.

If you need further explanation of sample results, please contact me at (206)
586.2996.- . ._ .. . . . .

'SM:sm

Attachments

cc: Richard McCartan, AAG
Lee Gronemyer
JC3
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May 4, 1987
i

TO: Lee Gronemyer

FROM: . Don Peterson

SUBJECT:- ANALYSIS OF JMC'S ORE /lLESIDUE SAMP12S

!

Enclosed is-the data for the ore and residue samples collected by Steve
"ntthews.last-December. A statistical test indicated the residue samples do__,

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 in ,

* '

-the residue, af ter .being washed, was only increased by 1-2% over levels of Fe
' in ' the - raw 1 ore. The radionuclide analyses reveal levels typical of-previous
residue. data.. The data also confirms that . the leve1 of thorium .is- low, ' i
comparable to.Ra-226. While there will be a more complete analysis for
radionuclides, it would appear;that the pararaeters of concern in the residue.
are.not measurably higher than in the raw ore.. Therefore, it appears
reasonable to return the. residue to th( bog and not to treat it as radioactiv(

-!.or chemical waste.

' l*F ',t r--

cc: . Bob Mooney
Earl Ingersall

'

, M 13-13 - (new ' file. ) ;

.

ATTAC-MENT: ~F W o -
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DEPARTMENT Of SOOAl AND HL ALTH Si.RVICES
161Co Ni t$0th Street OV V Seartk, Washyton 9hl$$ 7224e

RESULTS

iJoy Mining company
Special Samples

Residue Pale

Collected March 12, 1987
By S. Matthews

% Total Soluble SolubleLab No. Site pH Solide Fe (ug/g) S0; (ug/g)
~

6118 1 3/4 3. 4 60 1,560 13.000
-

6119- 1 5/6 3. 5 65 1,240 18,000
-

6120 1 4/5 'J . 8 78 1,320 B,000
-

6121 2 6/7 3. 5 76 1,540 10,00D
-

6122 ~3 - 4/5 3. 5 74 1,240 5,000
6123 3 6/7 3. 6 75 1,120 3,700

-

I
90% of the pulverized sample panned through a #30 mieve. |

|'

|

|

ATTACHMINT: THREE.
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TABLE 23 (Continued)

JOY MINIK; C09ANY
SOIL, EDIMENT. AND CRE RESIDUE AMLYSES

-(pC1/ gram 1 2 sigma)

Results of Split Sanples Analyzed by the
State of Washington Department of Social and Health Services

and the Joy Mining Conpany

January 1984-'through Dece ber 1984

Date Location + Isotope DSHS JtC

Residue - Surfa m

12 Oct. 84 fl Nat. Uranium 210 15Ra-226 8.6 1 0.3
Th-230/232 - 24 11

12 Oct. 84. f2 Nat. Uranitrn 140 13Ra-226
. 8.8 1 0.6'Ih-230/232 26 11

Residue - Core

12 Oct. 84 #3 Nat. Uranium 146 13
-Ra-226 6.7 1 0.6'Ih-230/232 3.5 1 0.2

. 12 Oct. 84 i4- Nat. Uranium 180 1. 3
.

Ra-226 8.3 1 0.7
~ 'Ih-230/232 5.1 1 0.2

12 Oct. 84 #5 Nat. Uranium 90 12Ra-226 5.4 1 0.6
~ 'Ih-230/232 3.7 1 0.1 '

12 Oct. 84 f6 Nat. Uranium 168 13
Ra-226 6.4 1 0.6
'Ih-230/232 4.6 1 0.1

--

+ Surface and core sampling are f
mill. rm an ore residue pile adjacent to the'

.- , _ . . _ . .
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STATE OF WASHINGTON

DEPARTMENT OF HEALTH
Olvmora. Washington '4l504

January 7, 1990

Analytical Results for Joy Minning Company
Collected October 4, 1989 by Gary Robertson

_ pCi/g, wet
URANIUM ANALYSIS RADIUM ANALYSIS

Lab # Location T.S. Gama Wet Gamma- Wet

9290- 1-6 96% -50 '3 * '2.7 1-0.2- 1.8 1 0.2
,,

9291. 4-2 92% -90 1 4 4.0 1 0.2 3.1-1 0.3'

- 9292 :6-4 91% .163 1 5 * 3.6 1 0.2 4.0.! 0.3

9293--6-6 -90%- 123 i 1- 138 1 2 4.5 0.1 4.5 1 0.3

9294' 9-5 89%- -74 1 3 * 3.2' -0.2 3.6 1 0.3
,

'

GAMMA RESULTS WERE REPORTED-

'

*'.
- _ _ _ _ _ _ - - - _ _ - - - - - - - . _ - -
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JOY MINING COMPANY
FLODELLE CREEK PROJECT

PREOPERATIONAL DATA
GROUND WATER

(pCi/L)'

RADIONUCLIDES
,

! -a
LOCATION DATE yL DI5qvED SUSPgNDED DIgogD dig 0gD

o{tr
'

<= e

.84799' -
- -

U JMC-Camp- 8-25-82 -

0.04.596 - -

ground 4-29-83 --

1.74.5% - .-5-9-83 -

5-21-83 I 0.571- 4 0.574 4 0.574 .I - .5 7
6-29-83 1.148 4 0.574 1.148 ' O.0 - 0.3 0.0 - 5.

7-26-83- 0.517 4 .006 0.517 4 0.2 - 0.3 9.1 - 2.5

9-28-83 4 0.057 4 .057 4 0.057 - -

-.,_

-lf pg-*

F: r - -,_

n: n -- -u-._--

en.

- -x_ . , , _ - _ _ -
, _
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JOY MINING COMPANY !

FLODELLE CREEK PROJECT !
'

i
PREOPERATIONAL DATA

| GROUND WATER !
'

(ms/L) ,

! PERTINENT WATER OUALITY' PARAMETERS ;

LOCATION DATE pH TDS Fe . Pb So4 C1 Cu '

,, g

E'
,o

U ,] I JMC-Camp- 8-25-83 6.8 76 - - - - - i
.

g ground- 4-29-83 6.8 75.5- .32- 4.025 4 10 4 10 4 .025
;

~ '5-9-83 5- 84.5 -2.9 4.025 4 10 4 10 4.025 ,

5-21-83 ~7.5 97.1 1.8' 4 025 4 10 4 10 4 .025
,

; ~6-29-83 6.8 94 .84 4 .025 4 10 4 10 (.025 ,

; 7-26-83 6.8 89.5 1.7 4 .025. 10 4 10 z.025 i

9-28-83 6.8 155.5 0.93 4. 025 4 10 4 10 4 025'

4
-

i
e

.

+

[

b~
..

f,

! a

| t

, , . , , , _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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J0Y MINING CO. PRE 0PERATIONAL DATA
SPLIT SAMPLE ANALYSIS BY 05HS AND JMC

COLLECTED OCT. 21, 1982

LOCATION ANALYSIS RESULT
05H5 JMC UNITS

JMC-Campground Nat. Uranium 1.110.6 <1 pCi/l
Well Radium 226 0.110.02 0.1A0.2 pCi/1

JMC-HW Nat Ur anium . 10.211.2 12.0 pCi/l
(dissolved) Radium 226 0.310.1 0.0A0.3 pCi/l

JMC-hW Nat. Uranium 1.810.-5 5,5 * 0C1/1
(suspended) Rad _ium 226 (0.1 0.110.4 * PCi/l

JMC-JCT Nat. Uranium 2.910.8 3.0 pCi/l
(dissolved) Radium 226 0.2 0.1 0.010.3 pCi/1

pCi/lJMC-JCT Nat. Uranium 0.5A0.3 2.0 * .
PCi/l(suspended) Radium 226 <0.1 0.010.4 *

JMC-Millsite Nat. Uranium 6.810.5 <5 pCi/gm
Soil Radium 226 0.910.01 0.310.7 pCi/gm

JMC-HW Nat. Uranium 1,04317.6 994 pCi/gm
Sediment Radium 226 2.11.0.03 0.310.5 pCi/gm ;

Nat. Uranium 40.310.7 54 pCi/gmJMC-JCT g

Sediment Radium 226 8.2 .1.4 4.5t1.6 pCi/gm

Reported units pCi/ composite,*

i

e

A-1

. .- - - - -. ...--- .- -. --
. .-
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J0Y MINING CO. PRE 0PERAT10NAL DATA
GENE WERMEYER*

DRINKING WATER ANALYSIS
February 8, 1983 **

ANALYSIS RESULTS pCi/l

Nat, uranium suspended 4

Nat, uranium disso'lved <1

Radium 226 suspended 0.310.4
Radium 226 dissolved 0.110.2

Thorium 230 suspended 0.010.4
Thorium 230 dissolved 0.410.7

.Just dcwnstream from the junction of Amazon Creek and the Little Pend*

Oreille River (closest downstream resident?)

** Date to Hazen Lab, collection 'date unknown,

t

.

A-6

i- . - - - - . . , - - - - . . _ , . - _ , , , _ _ _ _ , , , , , , , , _ _ _ , , _ _ ,__
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JOY MINING CO. PREOPERATIONAL DATA
SPLIT SAMPLE ANALYSIS BY DSHS AND JMC

COLLECTED May 9, 1983

w oC ATTON ANALYSIS RESULT
05H5 JMC UNITS

JMC-Campground Nat. Uranium 2.210.6 pCi/l...

Well Radium 226 <0.1 0.0 pCi/1

JMC-HW Nat. Ur anium 3.8A.1.1 8.124 pCi/l
(dissolved) Radium 226 <0.1 0.0 pCi/l

NC-HW Nat. Uranium 1.210.2 pCi/l...

suspended) Radium 226 <0.1 0.3 pCi/l

PCi/lJMC-JCT Nat . Uranium 10.611.3 *
...

(dissolved) Radium 226 0.110.1 0.0 pCi/l

JMC-JCT Nat. Uranium 0.910.4 pCi/l...

(suspended) Radium 226 <0.2 0.8 pCi/l

JMC-Millsite Nat. Uranium 2.410.3 <3.355 pCi/gm
Soil Radium 226 1.7t0.2 0.0 pCi/gm

JMC-HW Nat. Uranium 957 13 1,103.51 pCi/gm
Sediment Radium 226 13.2 0.6 10. pCi/gm

JMC JCT Nat. Uranium 132.33 270.8 pCi/gm
Radium 226 6.210.4 7.3 pCi/gmSediment g

JMC-millsite Radium 226 4.0x10-2 .002 4.1x10-2 pCi/gm
Vegetation

One table listed no data (see A-3), and one table listed 2.708 pCi/gm*

(See A-4)
No data as of Nov. 10, 1983...

| A-2
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J0Y MINING C0. PRE 0PERATIONAL-DATA
GROUND WATER 1983

J a'. e ' Total Ra-226 Total flat. Uranium~

Location Collec;ed pCi/l pCi/l

Campground well April 29 0.0 ...

May 9 0.0" ,.

May 31 0.2iD.3 <0.677"

June'29 1.354" ...

Seep well * May 15 2.708...

June'20 6.093" ...

June 29 8.124" ...

Seepwell sampling started May 1983.'

No data as of Oct. 10, 1983...

.

..

M
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J0Y MINING COMPANY
SURFACE AND GROUND WATER ANALYSES

(pCi/ liter + 2 sigmaj
,

Results of Split Saniples Analyzed by tne
State of Washington Department of Social and Health Services i

and the Joy Mining Company !

'

July 1982 through December 1983

I I

l DATE LOCATION ISOTOPE OSHS JMC |

| |

l 1

: Surf ace Water I i

' i |
! May 9, 1983 Station 2 Nat. Uranium 10.6 + 1.3 3 i i

1(Junction) Ra-226 0.1 ~ 0.1 0.; ; 0.3

May 9, 1983 Station 3 Nat. Uranium 6.8 + 1.1 6.89 |

Ra-226 <0.1 ~ 0.1 + 0.4 i
i ~

l |l

| July 30, 1983 Station 2 Nat. Uranium j |

1 (Junction) Dissolved 6.3 + 0.9 0.006 |

|- Suspended 1.4 0.5 0.006 |

| Ra-226 I
I-

l Dissolved 0.6 + 0.4 0.1 + 0.4 |

1 Suspended <0.1 ~ 0.18 ~ 0.12 |
~

| l

i Oct. 11, 1983 Station 2 Nat. Uranium |

! (Junction) Dissolved 4.0 + 0.8 <0.0001 |

! Suspended 0.270.1 |
-

t Ra-226 I

Dissolved <0.1 0.2 + 0.2 i
!

i. Suspended -<0.1 0.1 7 0.3 i-
~

1 l

| Ground Water |

I i

| May 9, 1983- Station 5 Nat. Uranium 2.2 + 0.6 4.5 |-
1 Ra-226 <0.1 - I----

l |

| Oct. 11, 1983 Campground Nat. Uranium 0.7 + 0.4 <0.677 |

| Ra-226 <0.1 - 0.2 + 0.3 1-
-

1 I

l Oct. 11, 1983- Seep Nat. Uranium 4.5 + 0.8 0.27 |

| Ra-226 <0.2 ~ 0.4 + 0.5 |
~

1 l

i I

. . _ . . ._ _._ __ - _ _ . .. _ .. , . - - - - - . . _ _
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JOY MINI!Ki COMPMrl
SURFACE mfd GtOUND WATER NUd.YSES

(pci/ liter i 2 sigma)

Results of Split Samples Analyzed by the
State of Washington Dcpartment of Social and Health Services

and Joy Mining Ccrnpany

January 1984 through December 1984

: I

I Date location Isotope DSHS JMC |

I'

li

| Surface Water |

l
'

i 08 May 84 Junction Nat. Uranium |

Dissolved 6.0 1 1.0 1.4 1
'

Suspended <0.2

Ra-226 ,

! Dissolved 0.3 i u.1 0.4 1 0.5 |

| Suspended <0.2 5.4 1 1.3 1

1 I

| 30 July 84 Junction Nat. Uranium |

| Dissolved 6.3 1 0.9 |

| Suspended 1.4 1 0.5 |

| |

| Ra-226 |

| Dissolved 0.6 1 0.4 |

| Guspended <0.1 l

I l

Ground Water i

!

, 08 May 84 Campground Nat. Uranium 0.5 1 0.1 1.4 i

Ra-226 <0.2 0.3 1 0.6 !'

l I

I 08 May 84 Seep Nat. Uranium 0.7 1 0.3 5.2 I

i Ra-226 0.2 1 0.1 0.5 1 0.6 |

l l

l I

- - - .
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J0Y MINING COMPANY
SURFACE AND GROUND WATER ANALYSES

(pCi/ liter + 2 sigma)

Results of Split Samples Analyzec by the
State of Washington Department of Social and Health Services

and Joy Mining Company

January 1985 througn December 1966

Date Location Isotope DSHS JMC

Surface Water

13 June 85 Junction Nat. Uranium
Dissolved 6.8 + 0.5
Suspendeo 0.5 ~ 0.1

Ra-226
Dissolved <0.2
Suspended <0 2.

24 Sept.85 Junction Nat. Uranium 2.8 + 0.2
Dissolvec 1.1 7 0.1

;: -

Suspended'

t

R a-226
' Dissolved <0.2
Suspended <0.2

Ground Water

13 June 85 Campground Nat. Uranium 0.8 + U.1
Ra-226 <0.2

24 Sept.85 Nat. Uranium 1.7 + 0.2
Ra-226 <0.2 -

_

y -yyyy--r-+ -, -+wr-- w +%- - -- g V tr
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JOY MINING C0KPANY
SURFACE AND GROUND WATER ANALYSES

(pCi/ liter + 2 sigma) j

Results of Samples Analyzed by the
State of Washington Department of Social and llealth Services

January 1986 through December 1986

Date Location Isotope DSHS

Surface Water

8 May 86 Junction Nat. Uranium !

(Station-2) Dissolved 6.7 ; 0.6 |Suspended 0.5 + 0.1 i

~
I ,

Ra-226
Dissolved 0.3 + 0.1' ~

j Suspended <0.2 ;

24 Sept. 86 Junction Nat. Uranium
(Station-2) Dissolved 1.7 + 0.2

~

Suspended 0.8 0.1
1
| Ra-226

Dissolved 0.3 + 0.1
~

Suspended <0.2

Ground Water

8 May 86 Campground Nat. Uranium 0.5 + 0.1
Ra-226 0.3 3 0.1 -

24 Sept. 86 Campground Nat. Uranium 0.5 1 0.1
'

Ra-226 0.2 ; 0.1

. . ,
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Analyses of temples collected at Joy Minino Company. These samples were

collected by John Martelli and Randy Acselrod on September 27th. 1989.

RANDOM
UNCERTAINTY

NUMBER- SAMP' E INFORMATION ISOTOPE RESULT ( 9 57. ) UNITS

9162 Joy Mining Company Uranium 3.2 0.3 pCi/L
Station 2 (234.235.238)
Surface Water
D1 sso1 y ed Radium -0.1 1 0.1 pC1/L

(226)

Conductivity 90 10 umhos/cm

TDS 70 c 7 mg/L

9163 Joy Mining Company Uranium 2.1 0.3 pC1/L
Station 2. (234,235.230)
Water Filter

uspended Radium 0.1 t 0.2 pCi/L
(226)

_

9164 ' Joy Mining Company Uranium 1.3 0.2 pC1/L
Campgrounds (234,235,238)
Ground Water

Redium 0.0 0.1 pC1/L
(226)

Conductivity 100 i 10- umhos/cm

TDS 60 6 mg/t

l /lM M M I b Date 63 / N / 90Approved'by:

, . _ _ . , ___ __. _ _ _ _ . _ _ _ _ _ _ . . _ . - _ , _ . . . ,_. _. _ . . . ,-
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JOY MINING CO. PREOPERATIONAL DATA
SURFACE WATER 1983

Date Radium 225 PCi/l Uranium PCi/l !

Location Collected Tot al Dissolved Total Dissolved

JMC-HW Jan-27 12.3 0.3 13.54 9.48
Jan 27 1,004 14"

... ...

Mar 1 16.925 0" ... ...

Mar 2 E6 0.3 2,504.9 12.13"

Mar 30 1,954.49 18.27 i"
.. ...

April 29 33.9 0.9 10.83 5.41 :"

May 9 0.3 0.0 8.124" ...

May 31 290210 0.410.7 105,757.71 20.31"

June 29 13.073.547 7.447
_

"
... ...

1

:.C C S * Jan 27 0.2 0.2 10.155 >

...

Mar 1 '13.54 6.84 I"
... ...

Mar 50"
... ... ... ...

00E-Station Jan 27 0.8 0 -1 25.0 10.0
" -Jan 27 33.35 23.19 I... ...

- Mar 1 20.31 6.77"-
... ...

Mar 2 1.5 0.0 48.06 10.0"

Mar 30 13.54 0" ... ...

April 29 5.42 0-" ... ...

May 6- 4.06 0.88" ... ... -

JMC-Jct- Jan 27 0.4 0.0 18 9

Mar 2 0.1 0.0 14.21 6.77-"-

April 29 0.1 0.0" . . . , ...

May_9- 0.8- 0,0 -{" - - ... ...
:, 9May 31 0.110,4 0. ht0. 3"- '

... ...

June 29" ... ... ... ...
,.'

". July 30 0.28i0.4 0.110,4 ... ...

Aug. 1 0.22 0.4 0.210.4 l" ... ...

". Aug, 3 <0.3510.3 <0,310.3 )... ...

Aug. 5 0.5910.4 0.410.4-" ... ...

|Aug. 10- <0.1410.3 0,110.3" ... ...

,

!*" 1 Location apf -Section 5 station unknown,
. . . No Data ~ as lof Octnber 10, 1983.

!
--

A3 :
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JOY MINING CD. PREOPERAT:CNAL DATA
JUNCTION STATION
SURFACE WI,TER 1983

Date Nat. Uranium PCi/1
Collected Totai Dissolved

Jan 8 (67.7... .

Jan 10 <67.7...

-Jan 1B* 253.875...

Jan 27 26.267 3.927
r b 14 '.0.155 ( .677e

feb12? 6.77 6.77
-._ Mar 1 13.54 6.77
Mar 7 6.77 <:6. 7 7

Mar 15 13.54 2.708
Mar 22 11.509 no detection
Mar 30 33.85 13.54
Apr 12 29.111 10.832
Apr 21 54.16 <6.77
Apr 29- 85,911.3 85,897.8
May 4 <6.77 <6.77
May 6 4.062 <.677
May 9. 2.708...

May 16 4.062 <.677
May 23- <.677 <.677
May 31 4.062 2.031
Jun 6 <.677 <.677

g
Jun 15 <.677 <.677
Jun 20 14.894 4.739
Jun 29 2.031 .677

Changed procedures . lowered detection limits.*

No data as of Oct. 10, 1983.. . .
.

'

A-4
?
r
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JOY MINING C;. :EOPERATIONAL DATA
EPLIT SAMPLE INALYSIS EY 25H5 AND JMC )

COLLE:TED OCT. 21. '.932

0CAIION ANALYSI5 RE50LT
05H5 ,,M C UNITS

;'4C-C amogrouno Nat. Uranium . 1:0.6 1 .pCi/1

aeil Radium 226 - J .12.0. 02 3.1A0.2 pCi/l

;MC G Nat. ;r anium 13.:A1.2 12.0 pCi/1~

::sse beci Eacium 226 :.3:0.. :.010.2 pCi/1

V!C -W 1at. ;ranium ;.510.i f.5 * 30i/1
s us::enced ) Racium 226 0.1 0.120.4 * DCi/1

JMC-JCT Nat, uranium :.9AD.S 3.0 aci/1
; dissolved)- Radium 226 0.2 0.1 0.0AD.3 pCi/1

JMC-JCT. Nat. Uranium 0.520.3 2.0 * 3C1/1

(suspendea) Radium 226 s0.1 0.0A0.4 * PCi/l

JMC-Millsite- Nat. Uranium 6.8A0.5 <5 oCi/gm

Ioil Radium 226 0.910.01 0.310." oCi/gm

14C "W ' Nat. Ur anium 1,043 7.6 994 oCi/gm ,

:eciment Racium 226 2.1:.0.03 3.310,5 oCi/gm t

.Nat. .!ranium 40. 2d.0. " 54 oci/cm.'4C.J;T ,

ieciment Radium 226 8. 2:.1. 4 - 4.5tl.6 oci/gm'

Reporte0 units pCi/ Composite,*

i

A-1

.. . _ . . . . _ . _ . . . _ . _ . . ._ . . .-_ , ,_ _ _ _ _ _ . _ _ __ - _ . _
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JOY MINING CO. PREOPER AT:CNAL :' AT A
:PLIT SAMPLE ANALYSIS SY DSHS AND JMC

:DLLECTED May 9, 1983

.JCATION ANALi5i5 RESULT
D5H5 JMC UNITS |

|

|

JMC-C ampgrouno Nat. Uranium 2.220.6 pCi/l..

nell Radium 226 ;0.1 3.0 pCi/l |

JMC-HW Nat. Uranium 6 . 81.1. ' 3.12.: pCi j
.

'dissolvec) Racium 226 J0.1 0.0 c' )
|

MC-nW Nat, nn um . 210.: ..

suspenced) ;acium C6 ].! .:

;MC-JCT Nat . Jr anium '.0,611.3 pi:/ .'
...

(dissolved) Radium 226 0.110.1 0.0 pCi/l

JMC-JCT Nat. Uranium 0.910.4 pCi''...

(suspended) Radium 226 <0.2 0.8 pCi,

JMC Millsite Nat. Uranium 2.410.3 <3.313 pCi/gm

Soil Radium 226 1.7t0.2 0.0 -et/gm

JMC-HW Nat. Uranium 957413 1,103.51 pCi/gm

Sediment Radium 226 13.210.6 10. pCi/gm

JMC-JCT Nat. Uranium '32.33 270.3 pCi/gm.

Cediment Radium 226 6.210.4 ;' . 3 DCi/gm
g

JMC-millsite Radium 226 4.0x10-2 .002 4.1x10-2 pCi/gm1
Vegetation

One table listed no cata (see A-3), ano one table listed 2.708 pCi/gm*

(See A-4)
No data as of Nov. 10, 1983...

A-2



-- . .

.

.

JOY MINING COMPANY
:URF ACE AND GROUND aATER ANALYSE 2

;Ci/ liter - 2 sigma;

Results of Split 5socies Analyzec by tne
1 tate of aasnington Department of Social ano realtn Services

ano tne Joy Mining Company

July 1982 tnrougn Decemoer 198,

f

JATE '.0C AT 10N '50 TOPE J5HS eMC

__t

:Serisee Water

"tv r. '.983 Itation ; 'e a t . ranium 13.6 ..; ...

Junc on) :$-226 . '. ! . . - 1. 3...

' day ?, '.983 Station 3 Nat. Uranium 6.6 + .1 6.d9
Ra-226 s 0 . '. ~ 0 . . <) . 4

-

t
i

i July 30, 1983 Station 2 Nat. Uranium i

I (Junction) Dissolvec 6.3 + 0.9 0.006 |

|
Suspended 1.4 7 0.5 0.006 I

_ |
-

I Ra-226 _

0.1 + 0.4 - I
1 Dissolveo 0.6 + 0.4
l

Suspended (0.1 ~ 0.18 7 0.12 I
-

.

i Oct. 11, 1983 Station 2 Nat. Uranium |
'

(Junction) Dissolveo a.0 + 0.S 0.0001
Suspenaea ;.2 7 0.;

-

;a-226

Dissolveo . 0 .1 ..' - 0.2
Suspenaea so.1 2.1 ;-0.3

i

iGround Water
!

|May9,1983 Station 6 Nat. Ur anium 2.2 + 0.6 J.6 i

1Ra-226 <0.1 - ----

I
I

I Oct. 11, 1983 Campground Nat. Uranium 0. 7 + 0.4 <0.677 I

I Ra-226 <0.1 - 0. 2 + 0.3 i
~

l'

F Oct.11,1983 Seep Nat. Uranium 4.5 + 0.8 0.27 i
. _

Ra-226 <0.2 - 0. 4 + 0. 5 !
~

\ >

|

_ _ _ . . _ . . _ . - . . _. -
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JOY MINING CCt4PANY
SURFACE AND GROUND WAHR At& LYSES

'pC1/ liter i 2 sig:ra)

Results of Split Samples Analyzed by the
State of- Washington Depart: ment of Social and Health Services

and Joy Mining Canpany

January 1984 through Decernber 1984

!

Date Location -Isotope DSHS JMC i

i

Surface Water i

i

08 May 84 Junction Nat. Uranium
'

Dissolved 6.0 1 1.0 1.4
Suspended <' O . 2

Ra-226
Dissolved 0.3 + 0.1 -0.4 + 0.5
Suspended <0.2 - 5.4 1 1.3

''

l -

! '

i.30 July 84 Junction Nat. Uranium 1-
~

l- Dissolved 6.3 1 0.> | ,

- I. Suspended 1.4 1 0.5 _ |

1-
- I

l' Ra-226= .

I

- !- Dissolved 0.6 1 0.4 1

1 Suspended <0.1- I

| <
e

'
Ground Water

'08 May 84 campground ~ Hat. Uranium 0.5 1 0.1 1.4
Ra-226 <0.2 O_.3 1 0,6'

i_',;-

! 08 May 84 Seep Nat. Uranium 0.7 , 0.3 5 '. 2 1:

Ra-226 0.2 + 0.1 0.5 + 0.6 |-
', i

"

.- _ ,_ - - _,,..u....__.____..--_ , . . . . _ . . . _ __ .-_ _ .. _ _ __._.__._ .- .._. _ . , - _. ._:



1

*
.

.
.

!

JOY MINING COMPANY l

SURFACE AND GROUND WATER ANALYSES !

?Ci/ liter - 2 siama)

Desults of Solit Samoles Analyzea Dy tne
State of Wasnington Department of Social anc health Serv',ces

ano Joy Mining Cor..pany

January 1985 tnrougn Decemoer 1965

Date Location :sotcDe DSHS JMC

1 ace Water5 !

13 June 85 Junction 'i a t . uranium
-Dissolvec 6.5 + 0.5
3uscenaea 0.5 ~ v.;

Ra-226
Dissolvea (0.2
Suspenceo <0.2

24 Sept.85 Junction Nat. Uranium 2.8 + 0.2
Dissolvec 1.1 7 0.1

-

Suspenaed

Ra-226
Dissolvea - <0.2
Suspended <0.2

Ground Water

<0.2 ; U.;
-

0.813 June G5 Campgrouna Nat. Uranium
iRa-226-
4

,

<0.2 ; 0.21.724 Sept.85 Nat. Uranium-
Ra-226

.

- - - - --~,w - , r -we ,w - ---3 --, . u q
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'OY MINING COMPANY
SURFACE AND GROUND WATER ANALYSES

(pC1/11ter ; 2 sicca)

Results of Samples Analyzed by the
State of Washington Department of Social and Health Services

January 1986 througn December 1986

Date Location Isotope DSHS ',
e

i i
i ,

Surface Water

8 May 86 Junction ?ia t . Uranium'

.(Station-2) Dissolved 6.7 + 0.6<

Susoenced 3.5[0.1
Ra-226

Dissolvec . 3 - 0.1
Suspended LD.2

24 Sept. 86 Junction Nat. Uranium

(Station-2) Dissolved 1.7 + 0.2
Suspended 0.8[0.1

Ra-226
Dissolved 0.3 + 0.1
Suspended <0.2 i

1,

Ground Water

8 May 86 Campground Nat. Uranium ?.5 ; 0.;

Ra-226 -.3 ; 0.1
,

1 24 Sept. 86 Campground Nat. Uranium 0.5 ; 0.1
Ra-226 0.2 + 0,1 ,

!

!

.

!

, . . _ , . . . . _ . . . . .-_, . _ .. _ ..z__.. _ , . . _ , . - _ . -
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STATE OF WASHlNGTON
Department of Social & Health Services ;

Division of Health
'

*

Office of Public Health Laboratories !

Radiation & Environmental Chemistry Laboratory i

1610-N. E. 150th St., Seattle, Washington 98155-7224 i

Analyses of samples collected at Jov Mining Comoany. These samples were |
collected by Leo Wainhouse on May~26th, 1988, t

RANDOM
UNCERTAINTY

'

NUMBER- SAMPLE INFORMATION ISOTOPE RESULT ( 9 57. ) UNITS

7146 Joy Mining Company Uranium 11.4 3 0.5 pCi/L
Station'2 '(234.235.238)
Surface Water

Radium 0.1 3 0,2 pC1/L
'

(226)s,
.-

Conductivity -110 : 10 umnosicm

TDS- 100- 3 10 mg/L'

'1 pCi/g7147 Joy Mining Company Uranium 97 .s

Station 2 Sediment (234.235,238)

Radium 7.4 0.1 .pCi/g;
(226)-

"

pCi/L;
7.148- Joy. Mining Company Uranium ----- * -----

Station 2, (234,235.238)
Water Filter

pCi/t!Radium ----- 3 -----

'

(226).-

,, . , . , , , ,

8 /!b. /Ap' proved by: .4 Date .

p

. - __ .. ___ .. - .- .
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STATE OF WASHINGTON
Department of Social & Health Services

Division af Health
Office of Public Health Laboratories

Radiation & Environmental Chemistry Laboratory1610 N. E. 150th S t. , Seattle, Washington 98155-7224

Analyses of samples collected at Joy _Minino Company, These samples werecollected-by Leo Wainhouse on Septeabar 26th, 1988

RANDOM
UNCERTAIN 1YNUMBER SAMPl.E INFORMATION ISOTOPE __ RESULT (950 UNITS

4909 Joy Mining Company Uranium 3.0 t 0.3 pCi/LStation 2 (234,235,238)
Surface Water

Radium 0.1 2 0.1 pC1/L
(226)

Conductivity 80 t 10 pahos/cm

TD 70 * 7 mg/L
a .

.

..

,
_

.. .

4910 Joy Mining Company
_

Station 2 NO AN At.Y SI S REQUIRED
Weter Filter

Approved by:
Date_Ok //).3 )

9
_

1

_ _ ___ __ ___- -
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STATE OF WASHINGTON
Departmept of Health

Division of iaboratories
Radiation Mboratory

1610 N. E. 150th St., Seattle. Washington 98155-7224

..

T Analys e of camp'.es collected at Jov Minina ccmpanY., These samples were'

collected b' J. -tartelli and L. Gronemyer on Mr*( 23, 1989.

RANDOM
UNCERTAINTY

MUMBER SAMlJ U E?RMATION IS0 TOPE P2SULT (95%) UNITS

3247 Joy Minisq Company Uranium 7.6 : 0.3 pCi/L

Station 7 '234,235,238)
Surface 'atu
Disf ,1y ed Radium 0.1 : 0.1 pCi/L

(226)

Conductivity 7C : 7 nmhos/cm
5.

TDS 80 . 8 mg/L

= m, . -.
-,

3 pCi/g8248 Joy VJning Company Uranium 119 *

Stati m 2, Adittent (234,235,238)
(DRY WBIDH11

Radium 3.8 : 0.1 pCi/g

(226-da)
a

8249 Joy Mining Company Uranium 2.0 : 0.2 pCi/L

Station 2 (234,215,238)
WrYeco Water
ts ta b 7 eaded Radium 0.1 : 0.1 pCi/L

(226)

/~ m

/d / N,/ Date /
'

Approved by: ./
,.,

) .

t

.

- - -

. . _ . . _ _ _ _ _ .
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Analyses of samples collecteo at Joy Minino Company. These samples were

collected oy John Martelli and Randy Ac.31 rod on September 27th, 1989.

RANDOM
UNCERTAINTY

HUMBER SAMPLE INFORMATION ISOTOPE RESULT ( 9 57. ) UNITS'

9162 Joy Mining Company Uranium 3.2 0.3 pCi/L
Station 2 /234.235.238)
Surface Water
Di sso 1 y e d Radiu. -0.1 : 0, pCi/L

(22c;

:onouctivsty 90 : 10 umnos/c
'

TDS 70 7 mg/L

__m__ , . . . . . , ..

9163 Joy 141ning Company Uranium 2.1 t 0.3 pCi/L a"
-

Station 2, (234,235.238)
Water Filter
Suspended Radium 0.1 : 0.2 pCi/L

(226)
E

9164 Joy Mining Company Uranium 1.3 : 0.2 pC1/L

Campgrounds (234,235.238)

Ground Water
Radium 0.0 : 0.1 pCi/L
(226) ,

Conductivity 100 10 pmhos/<

TOS 60 6 mg/L

/VM N Date 6$ / N / fDApproved by:

-

. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _
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JOY MINING CO. PRE 0PERATIONAL DATA 3
SURFACE WATER 1983 ,,

Date Racium 226 PCi/l Jranium PCi/] 4

Location Collected Total Dissolved Total Dissolve

JMC-iiW Jan 27 12.3 0.3 13.54 9.48
Jan 27 1,004 14"

... ...

Mar 1 16.925 0"
... ...

Mar 2 26 0.3 2,504.9 12.18-"

Mar 30 1,954.49 18.27'"
... ...

April 29 38.9 0.9 10.83 5.41"

May 9 0.3 0.0 8.124"
...

May 31 290110 0.410.7 105,767.71 20.31"

June 29 13,073.547 7.447"
... ...

CEC-5 *- Jar. 27 0.2 0.2 10.155...

Mar 1 13.54 6.84"
... ...

Mar 30"
. . . - ... ... ...

s- 00E station Jan 27 0.8 0.1 25.0 10.0
Jan 27- 33.35 23.19"

... ...

Mar 1 20.31 6.77"
... ...

Mar 2 1.5 0.2 48.06 10.0"

Mar 30 13.54 0"
... ...

April 29 5.42 0"-
. . . . ...

May 6 4.06 0.88"
... ...

0.0 18 9JMC-Jct Jan 27- 0.4 .-

Mar 2 0.1 0.0 14.21 6.77'"

April 29 0.1 0.0-"
... ...

May 9 0.8 0.0"
... ..

,
" ' May 31 0.110.4 0.110,3 ... ...

June 29"
... ... ... ...

July 30- 0.2810,4 0. lio._4"
... ...

Aug. 1 0.22 0.4- 0.210.4"
... ...

Aug. 3 <0.35i0.3 <0.310.3"
... ...

Aug. 5 0.59 0.4 0.410.4"
... ...

Aug. 10 <0.1410.3 0.110.3"
... ...

'

Location of Section 5 station. unknown.*

. . . No Data as of October 10, 1983.

A-3
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JOY MINING CO. PREOPERATIONAL DATA
JUNCTION STATION
SURFACE WATER 1983

Date Nat. Uranium PCi/1
Collected Total Dissolvec

Jan 8 s67.7...

Jan 10 <67.7...

Jan IS* 253.875.

Jan 27 26.267 3.927
Feb 14 10.155 <.677
Feb 22 <6.77 <6.77
Mar 1 13.54 6.77
Mar 7 6.77 <6.77
Mar 15 13.54 2.708
Mar '22 11.509 no detection
Mar 30 33.85- 13.54
Apr 12 29.111 10.832
Apr 21 54.16 <6.77
Apr 29 85,911.3 85,897.8
May 4 <6.77 <6.77
May_6 4.062 <.677

_

May 9 2.708...

May 16 4.062 <.677
May 23 <.677 < 677
May 31 4.062 2.031
Jun 6 <.677 <.677

g
Jun 15 <,677 <.677
Jun 20 14.894 4.739
Jun 29 2.031 .677

4 Changed procedures - lowered detection limits.*
No data as of Oct. 10, 1983....

.

A-4
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JOY MINING COMPANY 1

FLODELLE CREEK PROJECT

PREOPERATIONAL DATA
SURFACE WATER

(pCi/L)

RADIONUCLIDE

STATION DATE TOTAL U SUSPENDED U DISSOLVED U

JHC-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-

5-9-83 .
.72851.42 72840.44- 6.894-29-83.

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' 3759193.69 '5.74,

9-30-83 '6602.37 6602.03- 0.344
.-|.

.

Table 10
1 of 8
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JOY MININC COMPANY
FLODELLE CREEK PROJECT ,

. . . . .

PREOPERATIONAL DATA
SURFACE WATER

(pCi/L)

RADIONUCLIDE

STATION < DATE TOTAL U SUSPENDED U DISSOLVED U

4 57.41JHC-JCT 1-8-83 - -

4 57.411-10-83 - -

215.281-18-83 - -

1-27-83 22.27 18.94 3.33
2-14-83 8.61 8.61 4 0.57
2-22-83 -4 5.74 (5.74 ^ 5.74 4

2-28-83 11.48 5.74 5.74
3-7-83 5.74~ 5.74 4 5.74
3-15-83 11.48 9.19 2.30
3-22-83 9.76 9.76 -

3-30-83: 28.70 17.22 11.48
4-12-83 24.69 15.50 9.19
4-21-83 45.93 45.93 5 ~. 74

4-29-83 9.19 4.59' 4.59:
5-4-83 45.74 4 5.74 -4 5.74
5-6-83 3.44 3.44 4 0.57'

2.30 ::5-9-83 - -

5-16-83 3.44' 3.44 4 0.57-
5-23-83 -40.57 4 0.57 4 0.57
5-31-83 .3.44 1.72 1.72
6-6-83- 4 0.57 4 0.57 4 0'.57
6-15-83 4 0.57 4 0.57 .sCO.57
6-20-83 12.63 8.61 4.02
6-29-83 -1.72 1.15 0.57
7-5-83 4.59 1.72 2.87
7-11-83 3.04 1.32 1.72
7-17-83- 1.43 't.43 4 0.06
7-26-83 1.72 0.57 1.15
7-30-83 .006 .006 .006'
8-1-83- .006 .006 .006-
8-3-83 2.12 0.63 1.49-

'8-10-83 0.86 0.17 0.69
8-20-83 0.52- 0.34- 0.17'
8-29-83 0.92: 0.23 0.69-
9-6-83 9.19 9.19 4 0.06
9-12-83 6.60 6.60 / 0.06

9.20-83 4 0.06 4 0.06 400.06
9-28-83 4 0.06 2 0.06 4 0.06

:

Table 10
2 of 8

19

|

- - . . - . _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ . _ _ _ _ _



_ _ _ _ _ _ _ _ _ . __ _ _ _ _ _ _ _ . _ - _ _ _ _ _ _ _ _ _ _ ___ _

~

-

#.
,

'

.
.

.-

JOY HINING COMPANY-
FLODELLE CREEK PROJECT-

PREOPERATIONAL SATA
SURFACE WATER-

(pCi/L)
i:

RADIONUCLIDES

LOCATION .DATE TOTAL Ra-226 DISSOLVED TOTAL Th-230' DISSOLVED

Ra-226 Th-230

JMC-HW 1-27-83 12.3 .3 9.6 0.0 '.

3-2-83 26 .3 - .2

4-29-83 .38.9 .9 48.0 0.0

0.0{0.5
5-9-83 .3- .0.0 0.0

270.0{201 0.78' ;? 5-31-83 290.0.{10
0.0.4 ,

$ 6-29-83. 23.3 - '2.4 0.3.1 0.4 13.4 - 6.7 0.4 - .7
~ * 7-26-83 24.0 - 3 0.7 1 0.6 22.0 - 4 1.5 - 1.5

.

m
,

a
' ~

O -

0.0 .9 .1
JMC-JCT 1-27-83 .4

3-2-83 .1 .0.0
- .1 |

4-29-83 .1 0.0 .1 0.0
-

5-9-83 .8 0.0
_

.1 0.0

5-31-83 .1 - .4 .1 - .3 0.0 - 5 .4 - .6.

1 29.3 1 5.5 0.3 I 0.56-29-83 0.0 1 0.4
'

0.0(0.20.2 0.2 1.3 1 1.6 0.0 1 2.47-26-83 0.5 1 0.4

7-30-83 0.28{0.52 0.1 - 0.4 - -

I

8-1-83 0.22 - 0.45 0.2 0.4 - -

8-3-83 0.35 - 0.37 0.3 - 0.3 - -

,
.

0.4 - 0.4 - -

8-5-83 0.59 - 0.50
8-10-83 0.14 .0.34 0.1 - 0.3 - -.

,

%

i

t
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WASHD4GTON STATE DEPARTMENT OF

Natural Resources
W BRIAN BOYLE

: mmissioner of Pubhc Lancs

NORTHEAST REGION
225 s silke RdJanuary 29, 1990 P o eox 190 1jg( ccMile. WA 99114

^ $ ,' h
J (509) 684 52o1

''
-

8 1990 m 1-80o 527 330s |

E. Lee Gronemyer .

ElVE hDept. of Health
g *% g

.

Airdustrial Center, Bldg 5 t %
g%=Mail Stop LE 13 .,;

",
Olympia WA 98504

Y$81($
RE: Joy Mining Site

Dear Mr. Gronemyer

I am in receipt of your letter cated January 22. 1990. aur
" observations and evaluations indicate that the site is
radiologically safe and that the Department of Natural Resources
has unrestricted use of the previous millsite land."

-2. Intended future use of this site will include tree planting to reforest
ti.3 millsite. Continued present use similar to adjacent forest
and wet meadow will include grazing and occasional recreation use;
i.e., hunting, hiking, etc. There are no plans for any intensive
use; however, we maintain all options on state trust lands.

If you have any further questions, or if I can be of assistance feel free to
call me.

Sincerely,
m

k Ac.IyW
t (Olc ) Dunton
North Columbia District Manager

-LRD:rn

cc: Ryder Chronic, Regional Manager
Al Hedin, Assistant Manager, State Lands
Ron King, Land Manager
File
WP

0409
GRONEMYE.LTR

j
y
- ;

- : mi Cooortunitv Athrmative -cnon Emotever
'

~

.
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STATE OF WASHINGTON

DEPARTMENT OF HEALTH
minustnai Center. Bide 3 e \ tail Stoo LE 13 e Olvmosa Washington uB504

January 23, 1990

s

Ryder W. Chronic
DNR - Regional Manager
P.O. Box 190.
Colville..-Washington 99114

Dear Mr., Chronic:

The purpose for this letter _ is to inform you that the reclamation of .the Joy ..;

Mining Company (JMC) site 1s completed. _ ' The last of the contract work' required
cy Allied Nuclear, Inc. was completed on or. before. October 31, 1989. The
Jeoartment of-Health (00H) has released Allied Nuclear f rom any _further ooliga-
tions at the site, and the final payment to their_ contract has been made. The

_ soil samples and radiation measurements'taken by 00H,1following site reclamation,
'

have also been analyzed and evaluated. Our observations and evaluations indicate
that the site is_ radiologically safe and that DNR has unrestricted use of the

. previous millsite land.

; A'second purpose for this letter requests an answer f rom -you concerning future
use of the JMC millsite. Through previous discussions with DNR 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 m111 site for ' camping or other recreational purposes. We also !

understandEthat 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
other natural causes.

Information-concerning future use of the millsite is important to us (00H), 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.
00H will probably continue with stream sampling and/or other environmental '

L studies over-the next year or.two,
|h' I

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

!
E Sincerely,

AL
E. tee Gronomyer
Radiation Health Physicist

ELG:krf .I

cc: Ron ung

O'
. - - ,_ . . 4
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