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TINaL XL VE LICENSING REVIZIW SUMMARY

€ Introd. :iom

This final executiw summary provides information about the review of
an eanvironmental report (ER) and radiocactive materials license applica-
tion for uranium milling at Canon City, Coloraco, submitted by Cotter
Corporation, 9305 We t Alameda Parlwav, Lakewood, Colorado 80226.

The review process and result are described. Commenr“s received on the April
drait executive summary prepared by the Colorado Deparw ent of Health (the
Department) are addressed. A copy of the license is in‘luded.

This Piosl Executive Liccﬁ.tn; Review Summary (FELRS) is divided as
follows:

1. Introduction
2. Brief description of the applicant's project

3. Summary of evaluations conducted by local, state and
federal agencies

4. Descriptioa of issues; response to public comment @@m

5. The Department's license decision ED

6. Criteria for decision m ‘@ﬂm P‘
U RUCARI\NETas

7. License authorizations and conditions
§. Brief descriptiom of documents submitted; refe “ences

A review assessment {s not an environmental impact statemen:z. Reasons
and conclusions, not specif itions and calculations, are included. A
detailed description of the applicant's proiect is contained in the docu-
ments described in section 8 of this summarv. Copies >f th~s: locuments
may be viewed at the Coloradec Umpartment of Health Radiation ane Hazardous
Wastes Control Divisiom (4210 East llcth Avenue, Denver), at the Canon
City Public Library (516 Macom Avenue), at the Pueblo R:gional Lidrary
(100 East Agriendo), and at the Deaver Public Licrary (13357 3roadway).
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2.0 3rief description of the applicant's project

The Cotter Cerporation ha: operated a uranium mill in Cano-. City since
1957. The Department has icensed the mill since 1968 whn Colorado
became an "agreement state" under the auspices of the U.S. Atomic Enercy
Commission (AEC), now the U.S. Nuclear Regulatory Commission (NRC).

The Cotter Corperation has constructed an expanded facility on the exist-
ing Canon City site, adjacent to the old mill structures. The mill
building construction is complete but the new fazility may not process
uranium ore until the Department approves Cotter's request for a radio-
active materials license, submitted October 25, 1977.

The applicant lias proposed to use the new facility for processing

uranium ore obtained from the Schwartzwglder Mine near Golden, Colorado
and from mines in western Colorado. The "old" mill facility will be

used to reprocess the accumulated tailings from the past twenty-two years.
Molybdenum and vanadium along with other metals will be produced as by-
products of the uranium milling.

All tailings generated from both facilities will bte deposited in a new
200-acre impoundment system currently under construction. On February 28,
1979, the Department, with NRC and the U.S. Environmental Protect.on
Agency (EPA) concurrence, granted Cotter's request for exemprion from
pre-liceusing constructiou prohibition for the tailings impouadment,
pursuarc to RH 3.8.7.2 of the Colorado Rules and Regulations Pertaining
to Radiation Control.

The new portion of the mill facility is rated bv the applicant at 1500
tons of uranium ore per day. According to the applicant, approximately
60,000,000 pounds of "uranium" is expected to be produced during the new
facility's twenty year life span. The 60,000,000 pounds of "yellow cake"
should contain approximately 93% U308 equivalent which, after further
orocessing and enrichment, will be used as fuel for nuclear powered
elecrtric generaing plants.



3.0 Susmary of evaluations conducted bv | and fed en

Many of the agerncies listed below participated in numerous meetings held
with the appficant o resolve lssues and obtain additional information.

A number of sita visits were made during the past 2 years, particularly
by staff members from the State Departmentsof Health and Natural Resources.
Written correspondence concerning the reviews conducted by all of the
above agencies is on file for public review at the Department of Health,
Radiation and Hazardous Wastes Control Tivision, and at the Canon City,
Pueblo, and Denver Public Libraries.

3.1 The Fremont Countv Board of Commissioners examined the application
for a Certificate of Designation of the tailings impoundment as 3 sclid
waste disposal site and facilicy.

3.2 The Upper Arkansas Area Council of Covernments examined the project
regarding effects on services, housing, roads and the area economy.

3.3 The Air Pollution Control Division (Deparcment of Health) evaluated
applications and issued all necessar’ preliminary permits relating to
air pollution from mill construction and operation and from tailings
{impoundment construction.

3.4 The Chemistry Section (Laboratorv Division, Department of Health)
reviewed ER chapters addressing chemical processes and hazardcus materials.
Particular attention was given to the safe handling and transportation

of hazardous material.

3.5 The Radiation Section (Radiation and Hazardous Wastes Conti ol
Division, Department of Health) evaluated the radiological impacts
on people and the human enviromment during and after mill operation.
The applicant's proposal for final reclamation, decormissioning, and
stabilization of the tailings was carefully studied. Attention was
also given to in-plant radiation protection and monitoring. Require-
ments for the radiological monitoring of air, water, soil, plants,
animals and man were established by Radiation Control scafé.

3.6 The Solid Waste Manazenent Section ‘Radiation and Hazardous Wastes
Control Division, Department of Heal:th) worked with Fremont County in
review of Cotter's application for a Certificate of Designation. The
saf. handling of hazardous material was also reviewed.

3.7 The Water Quality Control Division (Denartment of Health) analvzed
the project's impact on grouni and surface waters, a major issue. Seepage
problems wich the old tailings impoundments have been evaluated aloang
with the applicant's corrective measures. The potential for contamina-
tion of ground and surface waters by the new impoundment svstem received
thorough scrutiny.
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3.8 The Department of Hizhways commented on the portions of che E
addressing traasportation of uranium ore,uranium product and other
chemicals. The Department also evaluated the impact of increased
highway ctraffic due to mill comstruction, operation, and the influx
of new employees and their families.

3.9 The Department of Law reviewed the legal aspects of the applicant's
project and was particularly active .o evaluating the prelicensing con-
struction exemption request, reclamation surety, and long-term care
surety. Proper notice and couduct of hearing was determined by the
Department of Law.

3.10 The Department of Local Affairs evaluated the projact's effect on
city and county services such as schools, law enforcement, sewage treat-
ment, water supplies, and transpertationm.

3.11 The Colorado Geolocical Survev (Devartment of Natural Resources)
devoted a great deal of time tu evaluating the geological, hydrological,
and seismic aspects of the project. Fxtensive review and <omments con-
cerning the old and new tailings impoundment syscems have been made.
Seismicity studies were zade by the applicant’'s comsultant to determine
the lmpoundment system's stability during earthquakes. additional analyses
were done by the applicant and received by the Survey.

3.12 The Division of Water Resources (Department of Natural Resources)
evaluated and anproved the design of the new tailinges impoundment dam.
Working with the applicant's engineering consultants, the Division made
a site visit, and revieved a number of design changes.

3.13 The Division of Wildlife (Deparzmen:t of Natural Resources) studied
and commented on those portions of the ER addressing the =ill eflects
on lggal flora and fauna.

3.14 The O:zfice of the State Archaeologist studied the project's effect
wm erchaeclogical sites and reviewed the archaeclogical survey submitted
by the applicanc.

3.15 The 3tate Historical Sociecv studied the project's eifect on
historical sites and evaluated the resul:zs of the site survey submitted
by the applicant.

3.16 The Y.S. Envirommen:rl Protection igency studied and commentced
extensively on the project from a wide perspective involving air and
water quality, geology, hydrology, radiological healch, and solid and
hazardous waste control. EPA devoted considerable tine to evaluating
the applicant’'s droject. ZPA also conducted a review of the procosed
milling facility under the "Prevention of Significant Detericracion
R2gulations” adopted to izplement the 1377 amendments o the Clean Air
Act and has i{ssued a permit to Corcer for the facilicy
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3.17 The U.S. Nuclear Regulatory Commission prepared 3 detailed
written environmental assessment of the »ro’ect at the request of

the Department. Specific areas wnich the Tesartment asked the NiC
to address wete:

1. Adequacy of impoundment liners

2. Radiation dose calculations to individuals in the
general populacion

1., Environmental momitoring progracs

4. Raclamaticn plans

S. Geohydrology

Using its computerized Uranium Dispersion aad Dosimetrvy (UDAD) model,
the NRC made calculations of the off-site radiation dose from =ill
operation to an individual in the general populacion. Although located
in Washington, D.C., NRC licensing staff made a number of wvisits to

the Department of Health and Canon City to assist in the review as
requested by the Department. Following the May ., 1579, public meeting
the NRC arranged for additional field sampling to determine the impacts
of using the contaminatad groundwiter ir Linccln Park for irrigacion.



APPENDIX A

- ISSUES AND RESPONSES INDEX

4.0 Description of issues; response to public comment.

4.1 Existing seepage by way of shallow or deeper aquifers to Lincoln Park 2ad
potentiall,; to Arkansas River,

4.1.1 History of problem.

4.1.2 P:blic comment.

4.1.2.1 Nature and levels of contamination in Lincola Park wells.
1. Testing of wells, review of data, results

2. Health implications of contaminated wells

3. New testing programs

4. Other t:'estu, annual monitoring report

5. Impact on Sand Creek

4.1.2.2 Impact on Arkansas River.

1. Has any contamination reached Arkansas River’

2. Rate of movement, interactiom with mines, irrigation ditches
3. Federal standards, post reclamation impact, impact on river diversion projeé:s
4.1.2.3 Groundwater control programs.

l. Present measures

Sl {POOE&

3. Criteria [ ”\ V'L
-~ o @ E | O LM /
4. Testing after use of new impoundment comments CA e

5. Effect of license denial. Cotter's liabilicies

Kl
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4.1.2.4 CGeology and hydrology

1. New monitoring wells |

2, Implicacions of future Jata

3. Other possible migration routes

4. Coal mine workings

5. Federal assistance

6. Monitoring reports

4.1.2.5 lezal actirn about impacted waters.
4.2 Tailings disposal.

4.2.1.1 Dam design and construction.

4.2.1.2 Tailings impoundment liazer and dewatering procedures.
4.2.1.3 Alternate tailings management plans.
4.2.1.4 Talling: cover,

4.2.2 Quality assurance.

4.2.2.1 Impact of NRC guidelines.

4.2.2.2 "State of the Art Consideratioms”
4.2.2.3 Ingspection of comstruction.

4.2.2.4 Design and construction shortcomings.

l. Tlood impacts

]

Puncturing of Hypalon

3. Settling effects

4, Dewatering system

5. Disposition of £iaal process water

8. Use of contaminated construction materials

Page 5. B.
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4.2.2.5 Tailings reclamation plans.
1. 1Integrity of cday cap, vegetation control
4.3 Removal and reprocessing of old tailings.

4.3.1 Reduction of seepage.

4.3.2 Reprocessing alternative and mill safetv.

4.3.2.1 Immediate relocatiom.

1. Flocd impact, speed up, use of new mill
2; Impact on groundwater

4.3.2.2 Use of old aill facilities.

1. Safety concerns

2. Upgrading

3. Decommissioning

Page 5. C.

4.3.2.3 Reprocessing of residues from ocutside Colorado.

4.3.3 References to pertinent license conditions.

4.4 Authorization to operate new mill.

4.4.1 Alternatives.

4.4.2 Sites and circuits.

4,4,2.1 One or two licenses.

4,4.2.2 Suitabilitv of location.

4.4.2.3 Alternative sites,

4.,4,2,4 Alternative circuits.

4.4.2.5 Deferment of licensing pending furcher

4.4.2.5 Role of EPA.

4,4.3 Reference ro pertinent license conditicums

study.

.
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4.5 Environmental data gathering and inspections.
4.5.1 Descripcion,

&:.3. 2.1 Adcqunc;.ct available information.
4.5.2.2 Qualirty of environmental reports.

1. Audics of data

2. Comparison of Nalco and Wahler reports
4.5.2.3 Health Department inspection policies.
4.5.2.4 Airborne measurements.

l. Meteorological monitoring

2. Ore dust comtrol

3. Dusts on vegetation

4.5.2.5 Sojil sampling

4.5.2.6 Food chain concerns.

4.5.2.7 Reports.

4.5.3 References to pertinent license conditions.
4.5 Public Health hazards.

4.5.1 ZPA standards.

4.6.2 Radiation exposure risks and effects of accidents.
4.6.2.1 Medical implications of present facility
1. Low level radiation effects in zemeral

2. Effects in Canon City |

4.6.2.2 EPA criterion (25 millirem)

1. 1Isotopes included

2. NRC assessment

3. Compliance projections

4. Confirmation of measursmencs

—— e
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4.6.2.3 Epidemiological data.
1. Past and future studies, handling of data
2. Relation to Grand Junction studies

3. Relation to Rocky Flats studies

4. Deferment of license pending further studies

4.6.2.4 Catastrophic accident potential.
4.6.2.5 Transportation accident potential.
1. OQOre transport

2. Yellowcake transport

3. Transport of other residues

4.6,2.6 Risk assessment.

4.6.3 lcfgsencca to pertinent license conditions.

4.7 Procedural and other issues.

- Page 5. E.

4.7.1 Prelicensing construction; reclamstiun and long-term care sureties.

4.7.2.1 Impoundment construction.

4.7.2.2 Reclamation surety snd .ong-term care surety, clean-up of off-site

concaninatgpn. future site ownership.

4.7.2.3 Use of impoundment for wastes.
4.7.2.4 Basis fcr license denial.

1. Time frame for licenss review

2. Outside assessment

J. Use of public input

4.7.2.5 Adequacy of state regulatory progranm.
1. Regulations and staff

2. License decision process

PO
ORIGIRAL
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Page 5. F,

4.7.2.6 Precedents for other mills, cum:lacive impacts with ocher mills.

4.7.2.7 Economic ﬁceon.

4.7.2.83 Role of Federal Environmental Impact Statement.
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4.0 Description of issues; response to dublic comment

The April 1979 draft executive summary described major issues concemni

the application, This section of the FEL25 presents the tachnical consen-
sus of the reviewing agencies as confirmec o the Department following
inclusion ot'pnblzc comment. The section also responds directly to issues
and concerns raised by the public.

For each topic, the Department's final view is outlined briefly., Pertinent
comments are then addressed, with similar comments from individuals grouped
cogether and sometimes rephrased for clarizv. Individua! commencers should
be able to find each of their questions addressed. For each topic, the
license conditions of particular relevance are listed.

4.1 Existing seepage by way of shallow or deeper aquifers to Lincoln
Park and potentially to the Arkansas River.

4.1.1 Much of the public controversy surrounding the Cotter application
traces to concern for seepage of tailings pond liquids to groundwater from
exisuving operations,

A potential problem was reported to the Departaent's Water Quality Control
Division in 1968, The Department, while having no direct regulatory
authority over limited-use private wells, sampled private water wells in
the Canon City area. Elevated levels of several contaminants were confir-
med. * The Division responded to ome well owner in an August 13, 1968
letter that "We do not recommend the use of shallow dug wells as a
domestic water supply since the shallow waters are easily contaminated",

t::T{]Atcnr further sampling and discussion in 1969 and 1970, C :ter agreed
E:ii? in 1971 to line with plastic or cease to use the majority of its effluent
C:E%g ? ponds. On-site observation wells showed izprovement in ground water
EEEE% quality until 1974, when a Radiation Concrel Section inspector recognized
[ C::::lcvidence of increasing contaminacion., After a series of discussionms,
: m<ovtt'scvoral years, Cotter agreed to dig several inCercepcor trenches,
(=) (gjf?, to seal the Canon Wolf Park mine shaft, clean out the Sand Creek Dam
Eé) ¢——) reservoir, and to devise a comprzhensive. long-term solution to the
(é{cég seepage problem.

(=) The efficacy of inte ceptiom pumping svstaas has not as vet boen detar-
mined because until now there was not an adequate receptor ocond., Ia
Pebruary 1978 Cotter submitted a design report (8.2) which, as part of
the proposed mill expaasion, described a new im oundment O permanently
isolate all tailings and associated liquids. An Octoder 1978 report
(8.3), which was requested and required by the Department, acknowledged
impacts on aquifers and off-site wells by tailings liquids from past
operations aigrating with groundwaters.

At the Department's request, 3onitoring was expanded in fall 1978 and
again in 1979, The off-site monitoring progrim will contianue until the
problem has been resolved.

Additional off-site control measures a3y also be required 57 the
Department Lif contamination levels do 2ot decrease rapidly encugh.

The Dcpar:ment's position is that althocugn palliative -easurss such

1026
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1s the interceptor trenches have been used, there appears to be only
one permanent solution to the problem. This solution consists of
ultimately moving all tailings from the defective ponds to a new lined
pond engineered to current "state-of-the-art"” specifications, as in
the applicant's proposal, modified to include a numoer of significaat
improvements,suggested by state and federal reviewing agencies,

4.1.2 Public Comment

4,1,2.1 A large number of commenters asked about the nature and levels
of contamination in Lincoln Park wells.

l. Commenters asked how many wells have been tested, how frequently,
and by whom. One commenter asked who reviews the data and how often.
Other comments asked how many wells show the presence of radiocactivity
or trace substances associated with tailings liquid.

Nearly cnme hundred private wells, special monitoring wells, and surface
waters have been sampled over the past ten years, At least five Lincoln
Park wells have been sampled several times each year by Cotter or the
Department and sampled monthly by Cotter since September 1978, Approxi-
mately twenty private wells are being sampled monthly by Cotter begianing
this year, with split and check sampling by the Department (A split
sample is taken jointly to compare results; a check sample is taken
independently). Data are summarized, sent to the Radiatiom Control
Sect#on, and reviewed by the Department upon receipt,

Depending upon the criterion applied, up to twenty wells may be showing
traces of tailings-associated substances. Abcut half of these show
levels only slightly above average natural backzround levels, Ia the
remaining wells, somewhat elevated levels of molybdenun, selenium and/or
uranium are confirmed. Molybdenum is the best indicator of tailirgs-
associated liquid, since it does not interact chemically or physically
as much with the earth materials through which ground water migrates
between the millsite and Lincoln Park. Uranium is primarily reponsible
for elevated total alpha and total beta radicactivity levels, where these
are found (radium and thorium, which nay also raise alpha and beta
levels, but which are less soluble and are readily removed from solution
en route, are not present in significant concentrations), Selenium is
sresent in few wells,

2. Several ccmmenters asked health-related questions about the impacted
well water: What contaminant levels are acceptable? Are any wells
condermed? Are drinking water standards exceeded? What are allowable

uses of the waters at present toxic element and radiocactivity levels? Will N
existing impaction levels cause disease? What is the degree and C ]
significance of any accumulation by crops or livestock watered from o 14
acted wells? =
imp ‘c: y =2
‘ , w4 N o R S
Basic Department poli:y for radiocactive materials licensees is that (=) ==

radiation levels be kept as low as is reascnadly achievable (the ALARA — .
shilossghy). This meaas that just "aeeting the standazd” asy not De @_?L —
encugh., If reduction of radiation levels Delcw the standard can be R
reasonably achieved, it must be done. {2 €
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Specific Department regulations have been applied in two ways, Firse,
Cotter was cited in December 1977 by the Radiation and Hazardous Wastes
Control Division for contaminacion of off-site waters in excess of a
regulatory limit (30 picoCuries per liter of radicactivity from a
mixture of rgdionuclides whose levels and concentrations are not known)
found i{n Appendix A, Note 2 of Colorado's Rules and Regulations Pertain-
ing to Radiation Control. This limit pertains only to effluent releases
and i{s not an ambient water quality standard, However, a December 7,
1977 letter from the Radiation Control Section did inform the Lincoln
Park well owner most impacted that "Relative to personal consumption of
the vater, the house well exceeds the propcsed primary public drinking
water standards ln levels of total alpha and total beta radiation. It
is recommerded that an alternative water source be used for drinking on

_ the basis of these two parameters.”

Second, the Department can compare concentrations of contaminants to
Colorads’s Drinking Water Standards. The stite routinely monitors only
public water supplies (wells with at least (5 service comnnections) because
it has no jurisdiction over private wells. By these standards, radium is
not to exceed 5 picoCuries per liter in driaking water. Although the EPA
is presently considering developing them, no standards yet exist for
aclybdenum or uranium.

To conclude, Lincoln Park well waters are generally acceptable by current
health protection standards, although efforts o control use are and have
been-called for. No wells have been "zondemned." The Departmen: advises
against use of easily contaminated shallew dug wells for drinking water.
Garden and lawn watering are considered acceptable. A University of Colorado
study suggests that water irrigating legumes wnich are tc be consumed by
cattle not exceed 0.15 milligrams molybdenun per liter. This guide applies
to cattle, not man, because of the bicaccumulative abilitv of legumes and

the physiology of ruminant digestion. Horses and vigs co not appear to be

affected at the levels enccocuntered in Liacala Park.

Any fadicactive or other toxic substance may increase the ri .« disease.
Substances such as molybdenum, selenium, and uranium are potentially toxic,
but not at the concentrations and with the dietary pathways found in
Lincola Park. ’

3. Several commenters asked what testini is propcsed and now i: will be
specified in the license. One commenter asced whether thorium analvsis
would be included. Other commencers askad whicn wells are in the testing
program and whether sampling would be continued after the existing tail-
ings are moved into the new impoundaent.

The Lincoln Park menitoring program is specified by license condition.

Wells are as listed in the Cotter lezter of Marzch 30, 1379 (3.9), plus
several addicional stations requestad bv the Department. Testing

includes dissolved molybedenun, uranium, radium, thorium, solonium and
lead-210, electrical conductiviiy, bicarsonaze, chloride, and sulfare.
Temperature and water level are deing measured. Radium 3nd thorium have

8ot been significantly preseant in the pas:z, do not move rzacily wiza grousc-

water, and are thus not required ia all sasple analysis. The on-site
monitoring program includes analvsis Zor uranmium, radium. Zaorium, pelonium
and lead. The sampling programs will conzisue in full uniess and unti!

the Department allows otherwise.
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4, One commenter asked why water levels and temperature haven't been
routinely measured in the wells previously sampled., Another asked
vhy a full monitoring program wasn't already in existence, Several
persons suggested that an annual monitoring repor:t De made available
to the publio.

Water level and temperature measurements are being required for on-

site wells and in the Lincoln Park program. The measurements may be
useful in understanding groundwater flows, The Department has been
working with Cotter to achieve an adequate and reasonable monitoring
program for several years. This jrogram is now in effect and is “ased
on our best current information and understanding of a verv complex
problem, Monitoring results will be summarized in an anrual report

to the Department, to be made available to the public, due no later than
March lst each year., An anmual report for 1978 is also required by the
Department.

5. Two commenters inquired about how much contaminated water and earth
has flowed along Sand Creek and whether white residue below the Sand
Creek dam indicated comtamination,

Records of past transport of water and soil along the Sand Creek
drainags are lacking. Recent soil samples taken by Los Alamos Scienti-
fic Laboratory scientists and earlier samples Zaken by the Department
and GCotter do not indicate significant surface contamination along Sand
Creek north of the Sand Creek dam. The white residues appear to be
calcium and magaesiuu salts characteristic of alkaline scils which have
been saturated with moisture and then dried by evaporation, leaving
dissolved salts at the soil surfzce.

4,1,2.2 Another group of ccmments inquired about the Arkansas River.

l. Several commenters asked whether any millsite-criginated radiocactive
or texic contaminants have reached or will in the future reach the
Arkansas River. One commenter questioned whether enough data exist to
draw any firm conclusions.

The Department's Water Quality Control Division, based on (1) Lincsla
Park data, (2) water well and s, ‘ing data from between Lincoln Park and
the river, and (3) Arkansas River stream quality data, has fcund no
evidence of contamination having reached the Arkansas River from Cotter
operations, When the control measures now started, which ultimately

will remove all of the existing tailings as a source, are Sully imple-
mented, future contamination of groundwater would appear %o be negligidble.

Calculations have been made for the highlv improbable event cf direct
overland transport of tailings to the river, Because of aatural
radioactivity levels slightly above average and because of the volume
¢low of the Arkansas River even at low flow rates, a maximum credible
contribution to the river would not sigrnificantly affect cownstrean <?;\>
water users. <§}\\
@‘ W\ )
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2., Several coumenters asked: What is the present rate of movement of
contamination toward the Arkansas River? what about "temporary pooling"
in old mine workings? Are irrigation ditches a pathwav t2 the river?

How are estimates of five years for presen: contamination to reach the
river versus seven years to complete reprocessing of the existing tailings
reconciled? *

The present rate of migration of tailings liquid from the millsite to
Lincoln Park and beyond is not known exactly. Usually, groundwater
flow rates are on the order of a few to a few hundred feet per year.
Contamination attributed to tailings licuid was observed in an off-
sicte water well ten ycars after the mill began depositing tallings, a
rate of over five hundred feet per year. At the requesc of the
Depactment's Water Quality Control Divisicn and the staff of cthe
C>lorado Geological Survey, Cotter has been required to conduct and is
still conducting extensive studies to learn mere about groundwater flow
rates and patterns between the Cotter millsite and Arkansas River,

Cot:er's hydrological consultant believes recent data indicate that the
cor tamination has ceased moving toward the river, The Department wants
to see more data before accepting that conclusion,

Cf particular interest is whether water has moved dy a deep route,
through the Cancu Wolf Park mine into aquifers which supply some water
nolls in Lincrin Park., According to the Colorado GCeological Survey,
othef mines are not involved. This questicn is under active investi-
gation. with the company required to report by January 1, 1980, It
sha.id be noted that molybdenum concentrations have at times been
hizher in the Sand Creek Dam reservoir than in the Wolf Park mine,
making it questiomable that the mine is the source of the reservior's
contamination, Because irrigation contributes o rather than draws
from shallow groundwater, irrigation ditches ars not believed %o zarry
contamination toward the rive.,

Cottér maintains that the existing ponds are no longer seeping to
groundwater. The Department dces not necessarily agree. If existing
ponds are indeed not seeping, the existing off-site contamination can
and will be dealt with separately. Whether seepage is continuing or
not, the exiscting tailings will be dried comsiderably in place prior to
either reprocessing or direct transfer to> the new impoundment, thus
lessening the source of tailings liquid avallable for seepage. >Pumping
from intercepter trenches will collect surface seepage.

In the Department's opinion and the opin‘on of all other review’ 3
agencies, seepage trom the existing tailings pile and pond area :ring
the reprocessing period of five to seven years will be small compared
to past releases and will decrease to nearly zero as reprocessing
continues.

3, One commenter asked if Cotter is in compliance with the Federal
Water Pollution Control Act. Another asked if stream quali:v standards

for radium will be exceeded in the Arkansas Rver due to ml@@ M@
oINS
Ol
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releases over the next twenty years or after milling ceases. Another
commenter asked what impact on Frying Pan-Arkansas subprojects exceed-
ing a radium standard would have,

Secause Cotter does not discharge to any surfac2 water, no National
Pollucion Discharge Elimination System (NPDES) permit has been required
in the past, The Department Joecs not belicve any data show that molybe
denum or other tailings liquid constituents have reached the Arkansas
River, Radium does not remain in solution as readily as molybdenum, and
is even more unlikely Zo have moved or to move in the future far from
the Cotter millsite, even L{f sezpage were to persist unabated. No
.«gnificant seepage {s expected to occur from the dewatered tailings
isolated in the new lined impoundment, No radium standard is expected
to be exceeded downstream because of millsite-originated contamination,

“.:.2,3 Several commenters asiked what control program is in effect or
is proposed for the existing groundwater coutamination,

1. Many commenters asked what is presently being dome and how adequate
are these measures.

Ar present, lined Pond 2 holds water just down-drainage from the combined
tailings Ponds | and 6. Interceptor trenches into bedrock collect
shallow groundwater just below Ponds | and ], Cotter maintains that
these intercepters preveant seepage, but the Department believes

that some tailings liquid may still be migrating vertically iato under-
lying sandstone layers and aquifers., Seepage may be occuring from

other ponds as well, although Cotter has completed removal of water

from Pond 10 into the new impoundment,

A third interceptor trench collects shallow subsurface groundwater just
south (upgradient) from the Sand Creek pond. The Sand Creek dam
catches runoff and surface spring water. Water from both the pond and
trengh is nuw being pumped into the new impoundment,

It is expected that the existing ponds and pil¢ will be removed hefore C__ﬂ
any contaaination which might move bv deeper, slower saths zould —
further significantly contaminate aquifers ~7f of the nillsicze. ) [:'._1,‘

ey (o o
2. Several commentars askad what cleanup will e required under the coronig |
Cotter property and at and below the Sand Creek pond, One cormenter @:D —
asked about the costs of emptying and scraping cthe reservoir and when @-_;' (353

- N\

this will be done.

Cleanup measures will depend upon the celative success of control
actions taken or planned and upon the informaticn gained from gechydro-
logical studies bein; :onducted. Cotter has alr2ady agreed %o drain, h
dredge, and deconcaminate the Sand Creek pond arza, rezardless of cost,

That should be complcted this summer., The company is also ccomitted to

pumping out the Wolf Park Mine if it is demonscraced to zamstituce

2 public haalth hazasd, The cust of suca measures cannc: be determined

at this time.
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3., Several commenters asked what levels must be exceeded and how far
the contamination must extend before cleanup will be required north of
the Sand Creek pond and dam, Othar commenters phrased the question as
how =uch greater must the hazard be bef:ora Cotter will Ye required to
pump aquifers and to immediately move the existing tailings to tha new
impoundment.” One commenter asked what license conditions will set these
requirements,

Specific criteria for molybdenum and uranium have been included in the
license which will require additiona! sazvling and off-site controls.
Cotter is being iequired to develop specific plans for further remedial
action, Lf necessary, including pumping of contaminated aquifers with
the withdrawn liquid being transferred to the new tailings impoundment.

The Dejartment takes the position that groundwacer pollution must be
shown to be decreasing if old tailings reprocessing is to be allowed

or contiaued and if Cotter is to avoid being required to cleanse
contaminated aquifers. The Departmeat’'s position applias both on and
off the aillsite. If levels remain below the threshholds specified and
do decrease any potential public health hazard will also remain minimal.

4, Ome commenter asked what testing will be done after use of the new
impoundment begins, 1o order to check whether contamination levels
decrease and to assure no future contamination of the Arkansas River.

As sfated previously, the special off-site monitoring program will
continue until the Department authorizes otherwise, Cotter's routine
on-site operational monitoring program, which includes the underdrains
beneath the new impoundment and test wells, will continue for the life of
the mill, Several stations will be sampled in perpetuity under the long-
term monitoring and maintenance ag-eement which must be in effect before
licensure,

5. Several commenters asked whether Cotter will be required to clean-up
concdmination even if the license to process ore is denied. Several
commenters also asked about funds or insurance for future clean-up and
what Cotter's legal liability for existiag groundwatar contaminationm
aight be.

With respect tu existing off-size contamination, the Jepartment will
apply basically the same requirements regardless of licensing decisions.
The form of the requirements may vary somewhat depending on the need.
Millsice decommissioning, decoutaminaticn and reclamation are covered by
4 surety agreement. A fund for long-ter=m care of the tailings disposal'
system is also established. The licensee is not required to establish

¢ separate special fund or carry insurance to protect agzainst damage to
off-site properties. Aay claim of liabilicy against Cot:er for damage
to off-site property would be resolved under existing statutory and
coemmon law.

4.1.2.4 A final group of groundwater-re.azed zomments zoncerned efforts
to galin nmore precise kncwledge of tne geslagv and droundwater hvdrology
near the =ill sice. .

1. Several commenters asked whea data wi.l de availab.e from the
additional wells drilled to determine ;riundwater mizration pazawars,

.....

One commenter asked why they werea's drilled vears previsusly,
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The Department and the Colorado Geological Survey requested that addi-
“tional deep wells bea diilled as early as 1977, Other wells had been
requested previously, Cotier has in the past several years drilled
many monitoring welles, " They recently sgreed to and began drilliag
several deep wells viewed by the Department and the Ccloradc Geolcogical
Sruvey as negessary to understand groundwater flows,

Initlal data will bYe available this summer, Additional wells may be
required based on analysis of the results, Dlata from this 1979 sec of
wells bears more on the assessment of existing off-site contaaination
and control measures than on licensure of the new impoundment and aill,

4. Several commenters inquired as to why Cotter should be allowed to
continue to operate before the migration pathways and rates are deter-
mined, before difierences between Cotter and state experts are resolved,
and before daca are complete and reviewed by cutsiders,

The prasent contamination peeds to be understood and alleviated, but does
not pose a public health hazard by current regulatory standards or other-
vise in the opinion of the Department. . he Department feels that the
new impoundment will reduce discharge of tailings liguids to esseatially
zero, leaving only the existing groundwater coutaminaticn to comsidar.
With new seepage prevented, the existing groundwater contamination can
and will be dealt with separately and reasomably using all infar:acicn
c:-—rP° 3roundwatar pathways and rates available. N
(= ‘g Onn ~ommenter asked whether other plumes toward Lincola Park exist,
T 55 (= JjAnother commenter asked whether a more comprehensive, even more extensive
(E§§; C—Jtﬁhydrological investigation should be corducted.
(E?ES ( <Th¢ Department's Water Quality and Radiation ard Hazardious Wastes
. c ‘Control Divisions, the Colorado Geological Surve ., the ¥RC, the EPA, anc
(c:E:D .~ others, have over more than three vears of review examined potential and
-~ probably pathways for groundwater contamination that may move awayv frecm
(i.,‘\thc Gotter milisite, Conceivable routes have been 2xamined and zore data
-—— required were thought tco be necessary. Several routes are still under
study,

Evaluation of millsite and down-gradient geohydrology will continue as
will monitoring of the Lincoln Park groundwater situation. The Deparz-
ment's positiun is that new, —ore comprehensive or more sxwtansive
investigations are not required at this time, but that as ia the sasc
the Department and experts from other agencies will contirue %o reqguirs
2dditivnal information as reason and need arise.

4. Several commenters askeu questions about past coal nining near the
millsite: What undocumented workings exist below the millsite? Is there
an aquifer flowing at the 300 foct level? 3hould both the 300 and LOCC
foot levels be monitored in the wolf ?ark mine shaft? Was backfilliang
the Wolf Park mine shaft properly done? How far do the Neonac and Chandlar
aines axtend under the millsite?

Coal mine records have been asxamined, ‘lany “olorado werkings are
"undocumented"” in cthe sense that extensive records ars ao: preserved.
For the Cotcter millsite, past workings are reasonably well known. DJaua
are prasented in several reports pertaining to the applization (8.1, 2.2,
8.5 and saveral lectters),
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Geologists with state agencies agree that the Canon Wolf Park mine at
1000 feet down poses a negligible subsidence possibility. The mineshaft
was carefully backfilled and sealed as witmessed Dy state and federal
personnel, Well OW-l1l monitors the 300 oot level aquifer at preseat
and will be extended to include the bot:icm of the old Welf Park mine
workings.

The Nonac and Brooksidemines do not extend under present Cotter property
and are remo”: both vertically and horizontally from the Canon Wolf Park
mine., The Chandler Mine touches the eastern edge of the Cotter orovoertv.

5. Various commenters asked what federal assistance the state sought or
used for sampling and evaluation, particularly from the EPA or NRC.

The EFA was asked to do thorium analyses »n water samples. Reducticm {1
laboratory capabilicy at EPA's Las Vegas laboratory curtailed this agrue-
ment, The NRC staff contractors and consultants visited the Cotter mill-
site, commented in detail on the license application and environmental
reports, and provided an environmental assessment of the milling facilicy
and tailings disposal system, including estimates of radiation exposure
levels using a computer model. At state request, the TRC arranged for
additional studies of the Lincoln Park water impacts by the Los Alamos
Scientific Laboratory (see 3.16 and 3.17 above).

6. Several commenters requestad that publication of the data from ground-
water migration and other studies be a precendition to licensing. They
asked whether the public has the right to review and comment on this new
information before the licensing decisicm.

As stated previously, the additional studies relating to Liacoln Park
groundwaters are (l) primarily to understand the migration of past con-
tamination and (2) to a considerable extent open-ended, depending on the

| number of wells sufficient to obtain the desired information. The

Department’s position is that completiom of the additiomal studies is not
necessary before a licensing decision.

All Cotter environmental monitoring reports will be made available to the
appropriate public libraries, Cotter is required to promptliy report to
the Department data sets and results of the new geohydrological studies.
Department files are public records and ctherefore availabie to the public,
Comments from the public will be carefully reviewed,.

4.1.2.5 One commenter asked why the Depart=ent didn't file a complaint
based on the Attorney-Ceneral's opinion offered April 5, 1978 regarding
non-compliance with state pollution regulatioas.

The Department had already cited Cotter for ncn-comg “nce with Colorado's
Rules and Regulations Pertaining to Radiation Comtral in 1977, Cotter
initiated remedial measures and began planning a long-term solution to the
problem of seepage of tailings lijuid 2o groundwater---isolation in the new
impoundment. The Department, in consultation with the aAttorney-General's
office, decided not to file a civil suit agaiasc Cotcer at the zime because
it de .ed cthe remedial action undertaken by Cotter to be 3 technically
appropraite and legally sufficient respcnse o 1iIs notice ¢f acncompliance.
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4.1.3 License conditions bearing directly upon the topic of seepage
to groundwater and contamination of off-site aquifers and water wells
include 19, 21, 29, and 30.
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4.2 Tailings disposal

4.2.1 The new impoundment design and c2pz>ility, and tailings
management plans, comprised a second grouc of significaat issues.
>

4.2.1.1 Dam design and construction was a z=ajor issue resolved
through consultations between the applicaat and che Division of Water
Resources.

Of major concern was the potential for subsidence due to old nines
beneath the will and impoundment areas. Siznificant subsidence was
found to be of extremely low probability due to the extreme depth
of the mine workings. There are no workiags withia 300 fea2t of the
surface. (There was a small pump room ac che 300 foot lavel.)

The resistance of the dam to a probable maximum flood series was
carefully evaluated by the Division of Water Rescurces and found to
be adequate.

The Division of Water Resources and Colorado Geolegical Survey concur
that the dam's seismic vulnerability is very low.

4.2.1.2 Tailings impoundment liner and dewateriang procedures wers

complex and important issues. The design, applicarion and function
of the tailings impoundment liner is obviously a key element in
avoiding future seepage problems. Intense 2valuation of this system
by the Department, Colorado Geological Survev, EPA and NRC comprised
a major portion of the several years of these agenciss' techaical
review and resulted in acceptance of Cotter's final revised desiga.

To further iasure that seepage will be =iniaized, Cotter was required

to propose a tailings dewatering and pH adiustment svstem. The dewatering
concept calls for removing all of the free liquids from the tailings

at the time of reclamation. These liguids will then be subjected

to solar evaporation, thereby insuring relacively "dry" tailings free

of gravitational water, reducing the lonz zerm challange to zhe liner,

and eliminating the potential for seepags. pH adiustmen: reduces the
ability of ctailings solution contaminancs to senetrate the lLiners and
migrate in soil. [t also reduces evaporation and disposal sroblams.

4.2.1.3 Alternacte tailings management olans evaluated b the applicant
included mechanical dewatering in the mill circuit, incremencal reclama-
tion, and below-grade disposal.

The final dewatering system proposed by Cotter and accepted 5v r:he
Department, the Colorado Geological Survew, IPA and NRC zonsiscs of
dewatering after the tailings are placed iz:o the impoundmen: swszam.
The dewatering is accomplished by use of fiager draias desigzned zo

collect the tailings solutionm.
6 @u@
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Mechanical dewatering in the mill circuit was considered by Cotcer.

The processing of a variety of ores precludes the mechanical de-
watering circuit, which performs best on tailiags of relatively
uniform makeyp and consistency. Space was not available for the
large evapcration ponds that would be required.

Incremental reclamation was also considered by Cotter as unfeasible
for moist, ponded tailings. Below-grade tailings disposal was not

considered feasible because of the proximity to bedrock.

4.2.1.4 Tailings cover, when applied, will be a vital barrier
that must prevent release of the tailings and of significant
radiation to the environment. When cocpleted, the cover forms
the final seal which encapsulates the tailings.

The applicant has proposed a cover consisting of a two foot
compacted clay cap covered by eight feet of earth and six inches
of top scil. This is the currently accepted, best available
technology. In evaluating the proposal, the Department, Colorado
Geological Survey, EPA and NRC carefully examined Cotter’s raden
flux and dose calculations, depth of cover, engineering studies
and field permeability tests. Cotter is committed to change

this plan, as may be necessary to conform to the best available
technqlogy existing at the end of the mill's life to provide

long term i{ategrity to the residue's "encapsulatiomn”.

4.2.2 A number of comments related to tailiags impoundment
design and construction, particularly quality assurance during
construction.

4.2.2.1 One commenter asked why the impoundment design was
accepted by the state after bdeing found only marginally accent-
able ay NRC guidelines."”

NRC's guidelinas are performace objectives and must be adiusted
to site conditions. NRC evaluata2s each desizn as a multiole-
$eature system of controls.

r‘frer several improvements suggestad dv the state and NRC were
agreed %o by Cotter, NRC's staf? and consultants accepted the
final impoundment concept. In particular, when dewaterin3z and
ol adiustmen: of tailings were agreed o, insistence on the
previously desired minimum liner thickness of 36 inches became
unnecessary. Eighteen inches of clay below the Hvpalen and a
minimum of twelve inches of soil above :zne Hypalon was found
acceptabla. State agency interest in dewatered tailings led

to a superior system. The companv's proposal Zor pH adustwear
has additional advantages.

$.2.2.2 Several commentars asked whe:ther the izpoundment concept
is cruly "state-of-the-art". Others askad i{f present technigques

are adequate to protect the public from tailings hazards over the
long term. Several coomenters asked whether new techniques such

as asphaltizing and incremental reclamation were considered.
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"State-of-the-art" concept meuns that bes: available technology is
being used. Isolation of dewatered, neutralized tailings pehind

a compacted earthen dam in a clay and plasti: liaed impoundment

is current s:::c—of-:hc—art for tailings disposal.

The system achieves three necessary objectives: (1) prevention
of physical disturbance (transport over land bv wind or water
erosion), (2) prevention of leaching of tailings constituents to
groundwater, and (3) limictation of direct gamma radiation to back-
ground and of radon release to less than =wo picoCuries per square
meter per second from the tailings deposit.

Cotter has provided extra protection for the liner by installing
underdrains to lessen hydrostatic pressure Irom below. Although

the dam is constructed to withstand a probable maximum flood series,
additional Division of Water Resources suggestions were incorporated
inro the impoundment design. Cotter is committed to conform

final cover and reclamation to the best available technology at

the cessation of mill use. In the interim, Cotter will be evaluat-
ing rip rap as a method of erosion control, and will benefit from
Federal studies,
Incremcn:al reclamzation by crench burial was considered and rejecced
because of proximity to bedrock at the site. Asphaltizing or cementing
are still experimental, unproven technologies and were not considered
viable options.

4.2.2.3 Several commenters asked who does quality assurance for dam
construction and liner installation, who certifies that specifications
have been met, and how frequently state iaspectors have visited e
site. One commenter iaquired whether, siace the state approved t.e
design of the impoundment and liner, it can be assumed to have been
builtto design specifications and free of imperfections.

W.A. Wahler and Associates, construction engineers, has an inspection
staff of nine employees working on qualizv control. Five are assigned
to Hypalon installation, three to earthwerk, one is the supervisor.

Hovater-Way Engineers, lining consultants, wrote the qualz:a control
guidelines for Hypalon installation and makes periodic, documented
audits at cthe site. Wahler developed the earthwork qualizy ccntrol
guidelines and the stepwise procedures for aporoval of foundatiom,
clay sublining, Hypalon, and cover place*eﬂ:. Hauser Laboratories
makas independent streagth tests of factory and as-installed Hvpalon
samples for Wahler.

Wahler's construction supervisor certifiass that specifications have
been met. The reputation of Wahler, a resgectad professicnal
engineering firm, is verv much at stake should dam constructicn

or liner installation be faultvy. This, and Cotcter's insistence

on getting it's monev's worth from a verv larze investmen:, provide
substancial motivacion for adequate quality control.

POOR
ORIGIRA
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Wanler's monthly construction report is submitted promptly to the Health
Department and Division of Water Resources and i3 reviewed by the
Radiation Control and Hazardous Wastes Control Seccions, the
Division of Water Rescurces, and the Colorado Ceological Survey.
Health Department, Colorado Geological Survey, and Division of Water
Resources staff have inspected the dam and liner at severa! week
intervals since construction was authorized. According to Colorado
Geological Survey staff, the Whaler quality control program is out-
standing, with seticulous attention to detail for such a large under-
taking. The Division of Water Resources staff is also very satisfiad
with the supervision and execution of the coamstruction.

4.2.2.4 Several commenters asked about presumed design and construc-
tion shortcomings.

1. One commenter questioned whether the dam, located in the Sand
Creek drainage, is suscepcible to a 500-1000 year flood.

The dam is designed to contain a probable maximum flood series during
operation (unlikely over hundreds or thousands of years) and will

be provided with a spillway structure after reclamation to divert
runoff to another drainage. Because the impoundment is near the head
of a small drainage basin, and will be sloped toward the spillway,
any coaceivable flood is not expected to cause any significant

tailings transport to the Sand Creek flood control dam, which is an
additional barrier. _
2. One commenter stated that since the subliner clay is not sized

and contains debris, vrocks will penetrate and puncture the Hypalon
liner.

Accordiag to Hovater-Way Engineers, lining comsultants to Cotter,

the size of rocks which should be removed depends on the thickness

and type of the lining material, kind of supporting subzrade, and
depth of hydraulic head. During installation, protrusions {rom
bYeneath the lining are checked by slittinz the liner andé patching
afser removal of any rocks. Accordinz to WRC's impoundmen: comsulramt,
even should a small puncture occur, the subliner is in a sense ]

self-sealing due to the adsorptive and geochemical gqualities of cht:::? ;“3
QC—‘;

clav below. ) ‘_':ﬁ
3. One commenter asked if differential settling of the 13 inches = 7f“”?‘
of clay and Hypalon under the load pressure resulting from we: c::?) &=
tailings over the micro and macro-faulted bedrcck would damage G e
the liner. e Q:-f%
e

Reviewing agency experts do not believe that such settling is preoratle, (c::5}
based on the type of bedrock found.

4. Several commenters asked whether tailiags will clog the finger
drains above the liner and what will be done if this causes the
dewateringz drain system to fail. Ome commenter asked how =uch
water remcval is involved {n dewaterinag.
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The drains are protected by gravel, a filzer laver, then more
gravel. Cotter is committed to pumping from a system of wells
drilled into the t2i’ings 1f the drain svscex should fail. The
amount of water reu ~2d will depend on the imput tailingzs slurry
moisure content and on the degree cof evaporation achieved over

the mill life. Essentially all gravitacional or "free" water will
be removed, approximately 750 acre-feet.

5. One commenter asked whether the mills will be dismantled before
or after dewatering and whether process water from dismantling the
mills will interfere with dewatering.

The impoundment will be dewatered over the five or more y2ars
following cessation of mill operations. Initial efforts to
decrease the tailiangs moisture content will be made at the same
time as mill dismantling. Some water from mill decontamination
may be added to the impoundment. A fixed percent moisture endpoint
must be reached ir the tailings, however =much water must be removed
and evaporated uway to achieve it.

6. One commenter asked if the imﬁoumdnen: is being constructed

with contaminated dirc. C::%?

e
Constzuction material for the impoundmen:z originates from both [:jgg [::;;]
on-site and off-site locations. Some on-site material contaiaing EE;;;
slight but insignificant contamination may be used in the earth c —J

cover over the Hypalon, which after all will be in direct contact .
with tailings. Contaminated material is no: allowed for dam or (=) (St

S

subliner coastruction under the Hypalon. _ —
G |
4.2.2.5 Several commenters directed attentisn to the tailings St

reclamacion plans.

-
1. Three commenters asked how the iategritv of the clay cap and
cover will be monitored and ms‘ntained. One commenter asked how
much radon will be released thi.ugh the zlav cap and earth caver
due to holes and pores in the clay and channels from sage or
pianyon root penetration. The commenter asked whether rewatering
of the tailings by .hese channels will lead =o zrcundwater seepaxe
over the long term. The same commenter inquired which herbicides
are to be used, if any, and with what side effects.

The long term surety agreement provides for maintenance as needad
of the clay cap and cover. The cap and cover are desizned :o
reduce radon emanation to less than twe picoCuries per square
meter per second from the tailings deposi:z. As stated above(4.2.1.4),
Cotter's radon flux calculaticns, which include a factor %o allow
for porosity and also an uncertaincy marzin, were carvefully checke?d
by the Department and NRC. The long term surety agreement expliciszly
provides funding in pervetuity for ~ontrol of deep-rocoz2d alan:cs,
precluding extensive root channel penetration or rewaterina. OTnlv 24
approved herbicides will be used. Fencinz and burrowing animal
control are also provided for.
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2. Several commenters asked what dust controi will Pe pcacticed
iuring the five plus years planned for dewaterinz and what releases
are expected frcm tailings exposed a: that time o wind.

ES
The Deparcment will require that Cotcer use the hest practicable
water or chemical methods to control dust. Minimal releases will
be expected, but estimates will need to be made closer to and orior
to the time of dewatering.

4.2.2.6 One commenter asked how extensively altermate impoundment
sites were considered.

The Department required Cotter to examine alternate sites,
particularly to look at sites underlain by less fractured cermeable
nsedrock and more remote’ from populated areas. COcher environmentally
suitable sites in the Canon City/Fremont County area were found

yut could not be obtained by the applicant. Use of an alternate
site would necessitate transportation of tailings and would disturb
a much larger area not presently impacted.

4.2.2.7 One commenter asked whether the DepartmentC was aware of
the zonclusions of the Interagency Review Group on Nuclear Waste
Management report of March 1979.

The Department views the report's conclusions 2s useful but general.
More pertinent Ls the recent NRC Generic Eavironmental Statement

on Uranium Milling (8.13). Several provisions wnich were made a
part of Colorado's Rules and Regulatioms Pertaining tc Radiation
Control in April 1978, were incorvorated into the Ceneric Statement's
recommendations.

4.2.2.8 One commenter asked whether the weight of the wet tailings
might L~ause an earthquake patter o begin in the regiom.

The risk of inducing an earthquake due to the ponded tailings is
very small. Seismicity was specifically evaluated »v the Coleoradc
Seological Survey. Yo activity has been atiriburwble to ‘the present
2 million ton pile.

4.2.3 Licease conditions relevant cto tailirgs management
and disposal in the new impoundment are: 14, 15, 17 and 13.
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4.3 Removal of existing ponded tailings to the new impoundment and opera-
tion of the original =mill for reprocessing tailings.

+.3.1 With respect to the existing tailings ané mill, the Department has
two concerns: * (1) that the existing tailings ponds and piles ultimately
be moved to the new impoundment and (2) that the old mill operate safely
‘ad be dismantled and decontaminated properly.

In moving the tailings, the applicant had two alternatives. The tailin~gs
could be first processed for economically recoverable uranium and other
ainerals, and then placed in the new impoundrment, or they could be moved

to the impcundment with no processing. In either alte mative, the company's
oper2ting plan upon start-up of the expanded facility is tc remcve all of
the contaminated areas and tailings ponds axcepz 1 and 6 A pit will be dug
in the west side of pond 1 to immediately drain water that now covers ponds L
and 6. The company’'s consultants calculate that by thus reducing the hy-
draulic heads, the seepage will be reduced 357 immediately, 60X in two years,
95% 'n five years, and 100% in seven years with the reprocessing alternative.
Without reprocessing, the seepage would be eliminated in five years or

less. By using current interceptor tranches and pumping techniques, the
seepage occurring during the additional years required by the reprocessing
alternative would not appear to cause a significant additional impact.

Becausg the licensee applied for renewal in a timely manner under RH 3.16

of Colorado's Rules and Regulations Pertaining to Radiation Control, the old
mill i{s allowed by law to continue processing ore during the environmerntal
report and applicationu review pericd. The mill is routinely inspected an-
nually by the Radiation and Hazardous Wastes Control Division. Unless
major new problems develop , the Department's position is that the old mill
is suitable for use to reprocess tailings to produce a liquid concentrate.

4.3.2 Comments related to th2 old mill and tailings piles emphasized haste
in disgosal and mill safety questions.

4.3.2.1 Several commenters wondered whether immediate relocation, before cr
without reprocessing, has been adequately considered.

1. One commenter asked about the consequences of failure of the existing
pcnds duriag spring runoff beiore all tailings are reprocessed to the new
impoundment. Other commenters asked if reprccessing and reclamacion can

be accelerated. One commenter asked if reprocessing would take lonzer than
the stated seven years in any case. Another commenter asked why existing
tailings cannot be reprocessed in the new =nill facilicy.

Flood runoff in the existing pond area is not judged to be a major problenm
because the new impoundment diverts much of the upstream drainage. Runnoff
would be coutained on-site and by the Sani Creex detention dam, and will
have negligible impact (4.1.2.2). Accord:iag to Cotter, reprcecessing is
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difficult to accelerate (mill capacity is limited) and will not likely be
delayed (the tailings are already homogeneous in size and readily processa-
le). The tailings are alkaline and must be reprocessed in an alkaline
mill eirc iz, thus cannot be reprocessed through the newer acid circuit =aill.
L d

2. Several commenters asked if immediate relocation of the existing tailings
would alleviate the Lincoln Park contamination. A related comment asked
what impact removing ponds 1 and 6 immediately would have on grouncwater
migration. One commenter asked how further use of ponds 1 and 6 can be
justified, that is, whether use of unlined ponds is "state-of-the-art.”

The Depsrtment, Colorado Geological Survey, and ¥RC agree that, with continuing
measures to intercept shallow groundwater and w :h the slower rate of deeper
aigration, if it is occurring, the advantage :o Lincola Park of transferring
the existing tailings to_ the new impoundment without reprocessiag is small.

(see 4.3.1) : .

As sctated previ&ﬁsly, the present seepage from ponds 1 and 6 is also thought
to be relatively minor. As outlined above in 4.3.1, ponds 1 and 6 will be
partially drained even before reprocessing begins and new deposition

will crase i{n the old tailings pile. Such use would not be state-of-
the-art and will not be authorized under the amended license.

4.3.2.2 Several questions were raised about the original mill.

One commenter wondered {f the old =:ill should be closed down and dis-
mantled immediately. Several commenters asked whether serious violations of
safety codes, fire regulations, or building codes exist. Other commenters
asked if occupational radiological exposure limits are routinely exceeded.

The old mill shows the wear and tear of two decades of use but has Seen
maintained in working condition. The federal Mice Safety and Health Ad-
miniscration (MSHA) inspected the aill in Januarv and February 1979, and
made a Special visit again in lace spring. Their reports indicate that no
major violations were found, and that all previocus violations have beea cor-
zected.

Under Colarado's Rules and Regulations Perzaining to Radiation Control

(RH 4.23 "Notification of Incident=s" and XH 4.24 "Reports of (Overexposures
and Excessive lLevels and Concentrations”), licensees are required to inform
the Department within specified times if cccupatiomal exposure limits are
exceeded. Cotter's overexposure reports, which averagze perhaps one cr two
per year, snow no patterm which may be called routine and are not acypical
for a conventional uranium milling operacion.

The Department evaluates each overexposur2 circumstance and se:ks inprovement
in operations to prevent recurrence. .he licensee must report detaills

of the work and sampling circumstances to the Depar:zment. Aalthcugh actual
employee exposure may be much less because respirators or ccher 2quipment
were in use, no credit is given for such equipment in evaluating necessary
remecies.
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2. Several commenters inquired what abatemen: procedures will be added to
the old mill to guarantee it can function for reprocessing within the pro-
visions of regulations. Another commentar asked if any licensed mill amust
be upgraded to state-of-the-art at times oI license renewal.

Perhaps the sifigle greatest abatement of emissions will occur because Cotter
will eliminate the yellowcake drier from the old facility upon start-up

of the new facility. This is a mill circuit change. Generally, it is the
environmental control techmology which is upgraded, not the mill circuit.
The new impoundment to receive all tailings is considered to be state-

of -the-art environmental control. Only adjus:tments necessarv O meel
current standards would be required.

3. “One commenter asked what specifics wii. zuide decommissioning of the
old mill.

Cotter must submit to the Department detailed plams for decommissioniag,
decontamination, and reclamation of the old =ill before dismantling

is to begin. Decommissioning the whole mill site is covered by a surety
agreement between Cotter and the State which provides over $10,000,000 if
Cotter should fail to properly reclaim the aillsite, and tailings impoundment
in accordance with state and federal guidelines and requirements.

4.3.2.3 Several commenters asked if residues from outside Colorade will be
reprocessed in the old mill.

Upon license renewa’, use of the original =ill facility is limited to
processing of tailings and wastes derived from that facility (see also 4.7.2.3).
To process other residues in either facility Cotter must apply for a separate
license amendment and demonstrate that neither the mill environmen: nor the
mill circuitc will be significantly impacted to the detriment ol primary uses
or requirements.

4.3.3 "License conditions relevant to remcval of existing ponded tailings and
reprocessing are: 18.A. and 21.A.

1026 ./
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4.4 Authorization to operate the new mill

4.%.1 Coctter, with an aging mill and with tailings zontrol needs,
decidad in the @id-1970’s to design and comstruct a new milling
facility. Altermate mill sites and alternate mill process
technologies wera evaluated. The only significant option, that of
producing a wet final product, was beyond the company's control
(chat is, the two firms which further process Cotter's product
could not accept a wet raw feed material). Construction of tghe
new mill was for all practical purposes complete by mid 1973.

4.4.2 Several comments addressed the issue of alternacive mill
sites and circuits.

$.2.1 One commenter askaed whethe: the rew mill will be considerad
an expansion under the present license or will it receive a new
~license.

Cotter applied for renewal of existing license Colo. 369-01S and or
amendment to include the newly comstructed facility and new imy sund-
ment. The Department, which determines how licensing will occur,
agreed that one license for the whole millsite was prefsrable. Within
the structure of an amendment to the exiscing license, th: old and ner
mills, eld and new tailings, and off-site monitoring and contral will
all be regulated by appropriate license conditions.

4.4,2.2 A group of related comments al. bear upon the suitability
of the present location for the expanded facilitcy. ©One commenter
asked whethier a mill would be allowed at the present s.te if the
arplication were wholly new with no operating aill already on-site.
A second commenter statad that "Location of a mill sc close o 2
sopulation center does nct meet YRC gui felines” .nd similarly,

a locatdon so close to a major water supply would Se precluded.
Several cormenters did not see logic in authorizing the expanded
mill {f the new mill cannot reprocess the old tailings and would
not be allowed at the location under NRC new mill zuidelinpes.

First, the NRC guidelines are performance cbjectives, nct regulations.
Secend, the guideline racommendiug location of uranium mills and
tailings away from populated areas is inteaded for iand use control,
to minimize conflict betweea the uneed to keep uranium mill tailings
isolated and free from distur .ance for long times and the need Ior
land onto which a communicy can expand. Any mill, wherever located,
must meet strict regulatory standards for control of air and water
enissions, control of occupational and public radi a:ion exposura,

mi'l safety and accident prevention, and s¢ on. The new and old =ill
operations are being licensed because it appears 'Ha: stipul ag;CﬁS :

protect public health and safety will be =met. (-\
QQ“
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Further to th: question of distance {rom a oonulated arca, the
appropriate public health criterion is thas no individual member

of the general public at or beyond the ail.size boundary shall

receive from uraniun fuel cycle facilities more than 25 millirems

per vear above" average natural background (which is 150-250 =illirems).
SRC calculacions indicate that the Cotter =aills may possibly exceed
this limitc at one location. If the facilities, as measured during
oneration, canno. me2t the standard, effluent controls must be improved,
throughput reduced, or other means devised to satisfy the Department
that the required control is being achieved. The NRC and Z?A have
not recommended denial of the license request as reviewed.

With respect to the Arkansas River, impac:z on the river will e
zero with negligible discharge to groundwacter expected from the
new impoundment.

4.4.2.3 Several commenters asked what real analysis of alterative
mill sites occurred. One commenter stated that if Cotter agreed

in writing to assume all financial risks of having proceeded with
mill covstruction, the state should defer or deny licensing the
new mill until alternatives are more fully assessed.

Alternative mill sites were considered in conjunction with altemmative
tailings disposal sites (4.2.2.6). The Department is satisfied that
Cotter has adequately examined alternative mill sites, within the
context of the transition period timing of Cotter's applicatiom

(in relation to new NRC guidelines and new Colorado reg-lations).

4.4,.2.4 Several commenters asked about alternative mill circuit
processes such as nitric or hydrochloric acid leach and removal
of radium and thorium ian the mill circuic.

Cotter ,considered alternative mill circuit engzineering before
choosing the sulfuric acid leach method. The Department focused

on environmental controls for the chosen srocess, rather than on
metallurgical or economic arguments. Mill removal of radium and
thorium 1is still an experimental aooroach, according o the

NRC Generic Eavirconmental Impact Statemen: on Uranium Milling (3.1

and may pose very serious radiation hazards %o workers in the m¢ll
areas where concentration occurs. Two other alternatives, Hel:
dewactering and asphaltizing of tailings were a0t ¢onsidered to be
feasible or desirable at this time, as d*scussed ia 4.2.1.3 and 4.2.2.
4.4.2.5 Omne commenter asked whether authorization Zor the new miil
should be deferred until complete data and an "outside review'" of
groundwater contamination has ... urred.

- o
in any case and dces not bear directly on cthe licensing of the new
{mpouncdment, which is designed for zere 4ischarse. The ner mill,
which aust be operated to meet strict public health standarsds, will
not be impacting groundwvaters.

@vx@ 'O:
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4.4.2.6 One commenter inquired whether the EPA has ever concurred

with licensure in any respect but in the pre-licensing construction
exemption for the new impoundment.

EPA provided vAluable comments on the applicant's asnvironmental
reports and received Cotter's responses. The EPA is as concerned
as other reviewinz agencies to see the existing tailings removed
as a source of groundwater contamination. The EPA has no official
authority to approve or disapprove the license application, but has
provided technical review and made recommendations as requested by
the Departazent

4.4.3 License conditions related to the new mill facility
authorization and operation are: 14, 15, 22, 23, 24, 25 and 26.

...
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4.5 Environmental data-gathering and inspections

4.3.1 ZExtensive environmental data have bSee~ submitted by Cottar
and gathered independently by the Department and others. Monitor-
ing programs fer air, water, soil and bicta are specified in reports
and correspondence in great detail. Routine inspections follow
established protocols. All areas of interest are addressed.

While the Department has requested or sought to obtain considerable
additional information, greater emphasis will Se placed in the

future on summarizing and interpreting data already being collected.
To this end, the Department will require Cotter to prepare monthly
and quarterly working summaries of some data sets and to prepare

a printed annual report of much of the monizoring data.

4.5.2 The comments received on data-gathering and inspection were
miscellaneous and are answered only in par: below. The commenters
should contact the Radf 'tion Control Section if more specific
replies are desired.

4.5.2.1 One commenter asked if currently available iaformation
is complete enough to make a licensing decision under RH 3.8.83
of Colorado's .Rules and Regulations Pertaining to Radiation Control.

-
RH 3.8.8.1 requires information "to assist the Department in the
evaluation of the short-term and long-range envirommental impact
of the project and activity so that the Depar:ment may wei:ch
ewironmental, economic, techmical, and other benefits against
environmental costs, while considering available alternatives."
Cotter provided voluminous information in its eavironmenzal and
design reports and has provided numerous other submissions. Where
data have been available, they have been provided. Ceohydrological
studies, are continuing but do not need to Se corplecad before
a licensing decision. More than adequate infarmation is available
for license decision making.

+.5.2.2 One commenter asked if data in the various eavironmental
reports submitted by Cotter in support of the license application
are adequate in quali:cy.

1. Specifically, the commenter asked if the state or MNRC has
audited the quality of past monitoring and IR data.

P?ast Cotter monitoring data has been reviawed during annual
inspections by the Department. Split samples a1ave been =aken and
compared. A complete audit has not been made and wculd be very
‘if:i»u;: to make. Recent Los Alamos Scientific Laboratorvy samolinz
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2. The same commenter asked why the Nalco and wahler reports ares

regarded as so different in quality and wcandered which is rizht.
The commenter cited uranium air data and gamns levels exceeding
standards (Nalgo II-10-1) but disregarded oy NRC and asked if

more recent data had been gathered. The commenter cited lack of
natural and epidemiological baseline data and a lack of staciscical
analysis in the Nalco and Wahler reports.

The Department recognized aad called attention to several short-
comings in the Nalco ER. The water data are much more valuable

than are the air data. The NRC simply did not feel the air data
were reliable enough %o use in computer models or to draw ceonclusions
from. Other acceptable air data were then obtained.

Because a mill has operated since 1957 at the site and background
data were not taken before then, baseline data are simply unavailable.
Comparisons to other data sets must be relied upon instead. better
quality data have been obtained recently and have been subjected

to extensive statistical analyses. The Department is presently
attempting to get further epidemiclogical data for the area.

4.5.2.3 Several commenters asked the fcllowing questions concemming
inspections: What is Department policy on inspections? On
announcgd versus unannounced visits? On when to proceed with
enforcement action? What independent <ata-gathering is done by

the Department? What cross-checking of Cotter data is done?

How often? What methods give the best cross-check? Does the
Department calibrate all instruments before zoing on i{nspecticns?
What were the results of the one unannounced inspectiovn of Cotter's
mill in 19747

Routine inspections of uranium mills are s:heculed every 12 to 13
monchs, The inspector looks first to aspocts of the operation which
present the gre~test hazard or which have shcwn the grealest nast
problems. Calibrated measuring instruments and sampling pumps are
used.

Violations of regulations are cited as items oI non-compliance and
sorrective action procedures must be specified within twenty davs.
Recommendations are made for improvement oI aspec:ts 2f the mill
operation which are in compliance but n2ed atiention. Repeated or
serious violatioms are subject to legzal emforcement actiom.

Unannounced inspections are used selectivelwy, with a specific
purpose. For a site like Cocter's, with a secur’:y gate anc
perimeter, unannocunced inspections have less value and generally

reveal the same problem areas as are found in routine inspecticns.
A few unannounced inspections are conducted.




Independent sampling is included in each routine inspection. The
Canon City area has had several other visi:zs esch vear. Samoles
are somaetimes split with Cotter to check azreement of resul:s.
The new monitoging requirements placed upon Cotter will also =ean
more split and indspeundent sampling by the Department and other
concerned agencles.

Results of all inspections and sampling can be viewed in the
compliance files of the Radiation and Hazardous Wastes Control
Division.

4.5.2.4 Several commenters questioned th. lack of information
about airborme particulates and radon zas emissions.

1. Oue commenter asked why the meteorological monitoring equipwent
was off-line so long and how one possibly atypical year of meteoro-
logical data was adequate for the state review and NRC modeling.

A full yvear's on-site meteorological information was gathered and
found adequate for the NRC's dose model calculations. Information
for longer time periods was available from the Pueblo area and
was 1lso utilized by the NRC.

2. anocgher commenter agked what will be done to achiave and
monitor dust control with the increase in cpen ore pile storage
for the new mill.

Greater ore storage dust potential will require greater cac= and

more extensive monitoring, as stated in propcsed license conditionms.

3. Ome commenter asked what measurements have been mnade of

dust deposition on vegetation, in addition to that described in
Nalco at II-9-4, and whether a multidirectional monitc:ing program
for dusts on vegetation will be established.

Cotter is required to cample airborne particulates and radon gas

as part of rcutine operational monitoring to demonstrate compliance
with regulatory standards for the mill environment and at the

site boundary. Independent air sampling has and will be dore %~
the Department.

Vegetacion sampling will be conducted three times annually Juring
the grazing season (April, July, October). Analysis will iaclude
uranium, radium-226, and lead-210. Locations will be at the south,
east and west site boundaries, at the nearest residence, and atc a
control sice.

4.5.2.5 One commenter asked why Cotter 1as been allcwed to do
such inadequate soil sampling, what samplinz has been done by the

Department, and what soil sa A HF’\ i dome in the Sand Creek
bed. @@ “\Qjﬁ
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The Department has soils data from Cotter iand i3 own sampliang

for several locations in past years. Records of the soil sampling
which has been conducted are available at the Radiation aad
f#azardous Wastgs Control Division. An extensive sampling zrid

has been establishaed by Cotter to provide more adequate taseline
monitoring solls data. Rece:l samples by the Nepartment and the
Los Alamos Scientific Laboratory indicate background levels of
nyanium ‘n the Sand Creek bed.

4.5.2.6 Several commenters stated that accumulation by way of

the human food chain from irrigation with ccataminated well water
or by airtome dusts on gardens or grazing land has received little
accention. Miscellaneous questions included: Will thorium—-230

a- ‘umulate significantly? What are the concentracion factors of
significant radionuclides and trace metals? Will these substances
enter the food chain? To what extent? Will area gardens be
contaminated by airborme dust? What animal sampling was actually
done? Do data from two rabbits (Nalco report) tell anything?

RBicaccumulation by vegetation from irrization water depends on
which crops are actually being watered. By and large, local well
water is not used to irrigate gardens, lawns or pastures. Where
well water is used, the acreage involved is smal..

-
Pollutants contained in water are not taken up by biota equally.
Many are discriminatad against. For others, specific biocaccumulation
pathways exist. As explained previously, molybdenum accumulated
from alfalfa and other legumes may cause problems in cattle at
high enough levels. Significant molvbdenum accumula. ion by man
is unlikely, hcwever, at the levels found in Lincoln Park well
-water.

Jecausg the most likely pachwav of radioactivity to humans, from
forage to beef cattle, involves limited, seasonal irrigacion,
because usage of well water ov gardens is limited, and because
usage of garden vegetables dv humans is limited, the foed chain
zomtribution is minimal from well water radioactivity.

Airbome, ground-deposited particulates will result in slizh:
radioactive contamination of grasses and vegetables. The NRC
included vegetation and meat pathways in its estimatas of individual
doees from atmospheric tramsport. Environmental transfer coeificients
are listed in Revision 1 of NRC's environmental assessment (3.13).

LAl

Occupants of the nearest residences were assumed to ingest
from aninals grazed in the immediate millsite wvicinity and
ingest vegetables Zgrown at their own residences. For the n
residence in the prevailing downwind direction, che hignest
predicted is to bone--a total of 23 millirem per vear, -b;;.
includes consridutions cf 13 millirem ger vear Srox aatisn,

vegetables and 6§ millirem per vear from eatinz beef. This i: adbout §§>_
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These model calculations use assumptions which tend to overestimate
doses, providing a margin of safety. Operatisnal off-site monitoriag
will provide the necessary data to evaluaz2 actual deposition and

to improve dose estimates. Transfer to humans by way of dietary

food chaius, which involve airborme contamination to gardea plants

or forage, is expected to be very small.

Animal sampling will be permitted only with specific justification
oi the purpose. A small sample from an animal population provides
indicator data of minimal value.

4.5.2.7 One commenter asked whv the Department can't pravide
clear reports to residents in standard form when well water or
other samples sre taken for analysis.

The Department expects that Cotter’s annual monitoring report will
provide residents an overview of significant trends in the data.
Specific data czn be requested from the Radiation and Hazardous
Wastes Control Division. The Division will send sampling results

to individuals whose wells or property are visited with an inter-
pretation of the results. Part of the problem stems from the long
time frame (2-6 months) duriig which various analyses are completed
on any given sample. The Department recently hired a health physicisc
to conguct this sampling and reporting program but other programatic
demands have prevented this desired efforc.

4.5.3 License conditions which specify directly or by

reference monitoring, record-keeping, and reporting requirements
are as follows: 16, 17, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31
and 34.

1026
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4.6 Public health hazazds and riskibeﬁefit analvsis

4.6,1 axadiological hazard evaluations were made for both in-plant and
cff-site environments. In December 1230, the EPA's requirement o limi:
general population exposure from nuclear fuel cycle facilirties will gc
into effect.® This limit will be 25 millirem to any organ of any ofi-site
{ndividual per vear and must be met by the Cotter mill facilicy. Off-
site dose calculations, based upon theoretical and comservative evaluacions
(which may not be realistic for actual mill operation) indicate the mill
may exceed the 25 millivem limit at one presently inhabited location. If
this limit is exceeded, during actual operaticn (as confirmed by aczual
cff-site measurements), Cotter will be required to reduce the mill
emissions accordingly. If the emissions cannot be reduced tro the required
level, by additional control measures, the mill producticn rate will have
to be reduced in order to insure compliance.

The EPA standard is responsive to receat Congressional action. Ccngressional
hearings and media publicity have generated remewed interest ia low level
radiacion risks. The forthcoming reporc to the National Acacemy of

Sciances Committee on the Biological Effects of Ionizing Radiation (3EIR)
will address this topic in updating two previous reports. Preliminary
conclusions are that present standards seem adequate for most radiatiom
types.

- — . - ——

The Department compared the routine and accidental releases of contaminants
from™the Cotter facility to leveis and limits for similar faciliries.

In particular, Cotter was required to evaluate alternate drier stack
technologias for uranium releases. Cotter is in the prgcess of acquiring
additional land to the north and west of the millsite to preclude

closer encroachment of residential development.

4,6.2 Public comment concentrated cn radiation exposure risks. Cormecnt
concerning possible accidents was also received,

4,6,2.1 Several commenters inquired about the medical implications of
the present facility.

L. Commenters asked whether there is.a recognized danger from low level
radiation in geceral, whether scientific reassessment and a downward
revision of standards is currently underway, and if reseacch infosmatiom
on low level radiation is lacking.

The basic .assumpcion of radiation protection is chat all radiation
exposures may cause detrimental effects. National and state policy is
to keep radiation levels as low as is reascnatly achievacle (ALARY),

Only in certain aninal studies have large encugh populatiors been
cbserved to evaluate genetic and cother effsccs at lcw doses, Iacidancal
human exposures, such as at Hiroshima anc Nagasaki, for radium werkers,
and for uranium miners, yield data from which conclusions abdbout low
doses are at Lest speculative.

Radiation is probably the most researched 2avironmen
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The BEIR committee has reviewed recent s:tudies and found no basis for
changing most present standards.

2. One commenter asked if a radiation hazawd of any kind due to low
level radiation exists in Canon City ani wn2ther a low level radiation
danger existg due to the present Cotter =2il.,., The commenter wondered
if the new mill will add to any danger. Another cormentor asked how
the Department can Lssue a license allowing any increase in radiation
to occur.

For a population the size of Canon City or even Fremont County, few

if any incidences of disease can be thecc2tically attributed to natural
background radiation dose equivalents of 130-250 millirem ger year.
Natural radiation dwarfs and obscures anv contribution of airborne or
waterborne Cotter mill emissions which might add radiation levels in
the Canon City area.

As explained in 4.6.1 above, the Cotter milling facility must not

exceed 25 millirem per year to any resident. This is 1/6th to 1/8th

of natural background. This valve would most likely be exceeded only

at the nearest residence to the site boundary, if at z'l, and can be
expected to decrease to near zero within a few kilometers. Since the
prevailing downwind direction (s to the east away from Canon City,
little if ary population exposure increzent above background is expected.

A si§h££1can:, demonstrable impact on public health and safety is
necessary before the Department can consider delaying or denying licensure.

4,6.2.2 Several comments were directed specifically to the EPA 25
millirem per year criteriom.

1. Several comments raised a general question about the adequacy of
the standard itself: Why does it include cmly uranium-235, thorium-230
and radium-226 from ore dust and tailings but not include radon and

its progeny?

The EPA provided the best standard which could be developad and
defended based on available technic:zl data. Adequate studies nave been
lacking for radon and its progeny. EPA will revise the standard to

be more inclusive when a more sound techaical basis is acnieved, As

it is, the 25 millirem per year standard is regarded bv many radiation
protection experts as highly restrictive and conservative, 2nd possibly
even izmpossible to measure,

2. Several commenters asked whether the NRC assessment of ofi-site
doses compared to the 25 millirem standard includes past airborne
contamination, contaminaticn which may have aoved to Lincoln Park via
the Sand Creek drainage, an additicnal concribution from zailings
reprocessing, and contributions from continued cperaticn of the old
mill uncil reprocessing is auchcrized.

The NRC evaiuaced all aspects of the expancded milling facilicy,
including ore piles and all tailings and the use of the 2ld aill lorz
reprocessing. By comparison with those from on-site sources, radie-
activicy levels associated with off-siZe scurces arz s=mall ancd were
not included.
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In NRC's assessment, occupauts of individual olf-sice residences were
assumed to ingest beef from animals grazed in the immediate siZe vicinity
and to ingest vegetables zrown at their own residences. Addicional
evaluation ofsthe more indirect dietary pathways is being done by NRC,

at state request.

3. Several commenters wondered how the Department can license the mill
complex when projections indicate possible noncompliance with the EPA
astandard., One commente asked why Cotter Corporation isn’'t required to
alter or adjust their operation before startup rather than after operations
have begun.

The NRC numbers are only calculations based on simple assumptions in a
mathematical model and are highly susceptible to variation in the quality
of the data available. Requiring engineering changes based on calculations
which can have a several-fold uncertainty is not justified. Actual site
boundary and off-site measurements will provide a far better indication

of compliance or noncompliance with the EPA standard.

4, One commenter asked who will confirm the off-site measurements and
what agency will enforce the decision if mill production must be reduced.

The Department will continue to measure off-site radiocactivity levels and
will enforce compliance with conditions of licensure. The assistance of
¥RC and EPA may be requested.

4.6.2.3 Several commenters dwelt upon the meaning of epidemiolozical data
for Fremont County.

1. Commenters asked what epidemiological studies have been conducted to
determine radiation risk and effect. Related questions included: Why are
fremont County cancer mortality rates twice the Colorado average? 1Is age

ad justment really an adequate explanation? What is the Department's explana-
tion oF the case of possible human mutation? Will the Department conduct
additional epidemiological studies (an age-corrected study of past azd
continuing cancer deaths by kind of cancer)?

The Department's epidemiologist has made retrospective analyses of cancer
mortality dacta for Fremont County and, after ad‘ustment for sopulacion

age structure, has found no significant difference in levels or trends
from the Colorado average. Population age adjustment is an appropriate
‘and necessary practice in the review of morbiditv amd mortality statistics.

Regarding the mutation case mentioned, radiation injury in which cause and
effect can be directly inferred does not occur at exposures so near to natural
background levels as those from ore dusts and tailings. Skeletal deformicv

is possibly hereditary, from occupational exposure to gene-breaking sub-
stances during pregnancy, or due to some other envirommental factor.
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The Department intends to seek more comprehensive epidemiological data
around the Cotter uranium millsite. Exiszing data for Fremont Couaty are
limited because the relatively small hoszizals in Canon City and Florence
have not yet funded a local abstractor in :the Colorado Cancer Registry
system. Throdgh efforts of the Departmen:t's Zxecutive "irecter, staff,
and key state lecislators, the can:er regiscry budget for the fiscal year
beginning Julv 1, 1979 has nearly doudled acd the registry will be able

to assist hospitals not yet having their own abstracter.

2. Two commenters asked how the Grand Juzction leukemia study (Colorade
Disease Summary, February 24, 1979) relates to Canon City and whether

there Ls an’ change in the conclusion that in Grand Junction no significant
correlation exists between living in a house overlying tailings and cancer
incidence.

An NRC grant has fundei the disease incidence studies in Grand Junctiom,
which is a completely different situation from Canon City. Im Canom City,
the Cotter tailings have been and will be permanently isolated on the aill-
site. In Grand Junction, loss of control of tailings from an old AEC mill-
site led to use of tailings under and around structures.

The studies have shown increased leukemia in Mesa County, but no association
of leukemia incidence with tailings. Of 44 cases only 2 were involved with
structures underlain by tailings. The two victims had lived in the structures
only Mand 4 years respectively; induction times for leukemia are usually
longer. No excess incidence of lung cancer was identified,

3. One commenter asked how the Department explains news media statements
about the inadequacy of epidemiological studies and knowledge in the Denver
area regarding Rc:ky Flats.

The Department's concera about the lack of epidemiological data was to

quell speculative uses of limited data and was uot to raise alarm. Expansica
of the Central Cancer Registry will provide better data, necessary before
more scientifizally sound conclusions can be drawn regarding Rocky Flats or
the Cotter mill.

4, One zommenter asked whether the license decision should be deferred
until new epidemiological and health effects studies are complete.

As stated previously, a significant impact, demonstrated or prosadle,

on public health and safety must be involved before license deferral or
denial is warranted. Additional analvsis oZ the new cancer registry data
will be made; however, the Department's position is zhat no justification
exists for delaying licensure to awai: results which may likely bSe of mar-
2inal value.
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4.6.2.4 A number of commenters were concerned with catastrophic accident
potentials. Commenter questions included: What evaluation of catastro-
piiic accidents has “een made? What releases would occur from a fire ia
the new mill? What 1iabilities does the Department incur in the event of
an accident at the Cotter facility? In the event of a flood?

Cotzer evaluated possible accident circumstances in the ER and in several
later submissions. Rzleases from catastrophic firee or floods were es”i-
mated. The mill facilities are eng‘neered to prevent and contain fires,
reagent spills,and reagent vapor releases. Accident prevention and response
measures ar:2 already in existence for the old mill and are required by
license condition.

4.5.2.5 Several commenters concentrated om tramsportation accident poten-
tials.

1. Omne ccamenter asked if ore tramsport, calculated to have an accident
frequency of once per 22.2 years, presents a severe hazard because at least
one accident will occur during the life of the new nill.

A finite accident risk does exist, but one not out of the ordinary for the
trucking industry. Any ore spilled presents little greater hazard than
any other rock naturally high in uranium. Past Department experisnce with
such Qsciden:s indicates that they pose little or no hazard to the public
or the environment.

2. Another commenter asked who will respond to a railroad vellowcake
accident that occurs en route to the Kerr-McGee plant and included several
related questions: What if the accident occurs near a water course which
is a water supply’ What remedial action will be taken?” What if che acci-
dent occurs Lin a densely populated area?

The carrier is liable for initial response and final cleanun. However,
Cotter is required to precvide technical assistance in accident situatioms.
Regulatory agencies will be invelved from the start to see that publie
bealth and safetv is not threatened and that remedial aztion is adequate,
Appendix 3 of Cotter's License Application Summary and Safery 2evisw (3.12)
contains Cotter's transportation accident response guide,

3. Ome commenter inquired if transport of residues for reprocessing at
Cotter from outside Colorado will increase the :ransporcacion accident risk
and whather provisions for medical indemmity exist for such accidents.

Reprocessing of out-of-state residues will only be allowed under separate,
special license amendment after thorough environmental review, including
reviews of any special transportation accident potentials. The Lic:aase
contaias ao special provisions for "madical indemnitr" o sersons
adversely affected by transporcaticn accidents. Such indemiszr wouls

have to be sought against Cotter and/or the carriers throuzh stazutacy

and commcn law remedies.
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4.6.2.5 One commenter inquired about what scientific risk versus benefit
or cost versus zain analyses have been made.  The commenter asked if any
quancicacive risk assessment has been made, :usirg a Delohi technique to
P00l expert opinion where information is defizient and cannot reasonably
be obtained. .ththcr a risk assessment had >een made for Canon City resi-
dents only was also asked. The commenter wondered if the uncertainty of
risk estimates has been substantively addressed, even if procedural require-
TeqLs are met, or stated by the commenter another way: "On the basis of
available data, can the Department reasonablv assure the citizens of Canon
City regarding their health and safety?”

The NRC environmental assessment provides a bdasis for examining the radio-
logical impact in relation to the EPA fuel cvcle standards. Other impacts
such as floods, in-plant fires, earcthquakes, subsidence, and off-site

droundwater contamination were also thoroughiy evaluated by the various
agencies. '

— —

—_——

Quanritative risk assessment, of the mathematical sort used by the techoology

assessment and risk modeling community, was not formally applied during the
review,

The Cepartment's nosition {s that adequate iaformation was available to
evaluate the "short-term and long-term environmental impact of the project”
and to "weigh environmental, economic, tec

° anical, and other benefirs against
environmental costs"”, as prescribed in RY 3.8.8.1 of Colorado's Rules ard

Regulations Pertaining to Radiation Control.

4.6.3 License condition pertinent to this section {s 22.1I.

.
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4.7 Procedural and other miscellanecus issues and concarns

4.7.1 The major procedural issue which has been raised is compliance by
Cotter with the prelicensing construction restrictiomns introcuced inco
Colorado's RJles and Regulations Pertaining to Radiation Concrol im April
of 1978 to limit major coastruction of licensed facilities orior to
liceuse approval. Cotter's mill comstruction was about half ~omoleted
in April of 1978 and the company contended they were not bound dy the
regulation and therefore should not be required to cease construction.

The purpose of this regulation {s to assure that no facility requiring
licensing is constructed without approval or probable approval of the
license by the Department. Cotter had already expended approximately
$20,000,000 iz mill construction as of April 1978, when the new Colorado
Rules and Regulations became effective. By the time correspondence was
exchanged and legal consultations occurred concerning the new =aill’s

C:__rPtatus under the regulations, it was ese- tially completed. The Colorado
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ttorney General's Office did not recommend seexing any injunctive action .
= sbecause (a) it was arguable whether the prohibition could be applied to
~a facility for which comstruction had begun prior %o its effective date
~Jand (b) the facility could not be operated without the approval of a
.Jliconsc in any event.

'Cansiruc:lon of the new impoundment was only in the site preparation
phase during early 1978. Due to major unresolved issues with the tailings
‘impoundment liner system, Cotter was ordered to halt its constrcti n.

-",‘Th.lt issues were resolved in February 1979 and Cotter was zranted an
-——cxeupttan in accordance with the Regulations to complete construction of

the impoundment. The Department, NRC and EPA felt construction should
be completed prior to spring srow melt to avoid serious eresion or other
problems during construction.

Financial surerv for millsite cleanup at the end of operations and for
long-term moni.  ng and maintenance were complex but,vital issues.

Under the Colorado Rules and Regulations Perraining to Radiation Contral,
the applicant must provide these sureties prior to license 2a3oroval,

The necessary surety agreements have been estadlished ;1 cooperation
with the Attornmey General's Office and State Treasurer's Ofiice. A
ficancial surety is established for decontamination, decommissiaming

and reclamation of the mill site and fimal stabilization of che tailiogs
pile. The long-cerm care surety will provide for annua! monitsring and
m intenance af the tailings area in perpetuicy.

4.7.2 A variety of procedural and miscellanecus comments are zrouped
below for response.

4.7.2,1 The question of whether completion oI the new =mill without a
prelicensing construction exemption is sufficient violazior of Cepartment
regulations to justify license denial was raised repeatedly. C(ommenrers
asked for details on whv {mpoundment comstruczicon wes halt:d Sut comple-
tion of the new mill was allowed. They asked what coanstrus=isn occurred
between April 1978 and February 1379. (ne commenter asked wnv NRC guide-
lines, requiring review to Ye complete beicre construction 2ezins, were

not followed. Another commenter suggzested Cotter has v reascon of its

preexptive action on construction made icself liable for greater .:.s:s‘ 026

One ccmmencer asked about a lecter from Governor Lamm, suﬁg-s:ing tkat
prelicensing counstruction mav be grounds for license denial

N
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70 amplify the discussion of 4.7.1, a prelicensing construction prohibition
guideline compatible with NRC guidance was incorporated {nto the April

1978 revision of Colorado's radiation comtr>l rezulacions as RH 3.8.7.
Cotter raised legal and procedural questions about how the provisions of

RH 3.8.7 shoeld be applied to the Canon Cit7 mill expansion. 3y the time
these issues were resolved between Cotter and the Department, in consulta-
tion wita the Department of Law and NRC, construction of the new mill was
essentially complete.

Cotter has stated in writing that no pressure toward licensure would be
placed upon the Department because of prior mill completion and that Coctter
accepts full responsibility for any economic consequences to itself from
the situation. During the nearly two years of thorough review by the
Department, with concomitant delays to Ccotter, Cotter has not pressured

the Department because of the idle =ill.

Construction of the new impoundment was only beginning in the summer >f
1978, so that the Department was able to invoke the provisions of RH 3.8.7.
The letter of Govermor Lamm simply explained, based on representations to
him by the Department, the existing situatiom, regulatory provisions, and
possible action.

4.7.2.2 Several commenters asked about the financial surety agreements:
Are they already in place? Does long-term care consider geologic time
frames and include vegetatiom control? Is cleanup oi off-site contamiza-
tion provided for? What is the obligation of Cotter to third parties
after decommissioring? Who will have ulcizmate ownership and responsi-
bility for the sice?

Soth financial surety agreements are complete. Cotter's decommissioning

and reclamation bond is over $10,000,000. Iaterest, above inflation, from

the long-term care fund will provide in perjetuity annual wonitoring and mainte-
nance money of over 37,000 per year. Provision is made for air, water, soil

and vegetation sampling, repuir of erosiom dauuze, fence and road mainten-
ance, vegetation and rodent control, and labor costs. Stabilization

over geologic time frames is one of the design criteria for the ta.. ings
disposal and reclamation requirements,

Cleanup of off-site contamination is provid ! for bv license conditions.
Great change, in the direction of significart improvement or amel.oration
of the problems, can be expected by the tize final millsite decommissioning
plans are set. As stated previously, Cotter will be required to conform
to state-of-the-art at the tire of millsite decommissioning and raclama-
tion. Liabilicy of Cocter for damages resulting from the condition or

use of the property after decommissioning would be deterained b7 statucory
and common law; and transfer of ownershis of the property would also
transfer some, but not necessarily all, _.a.al liabilicy to subseguent
owners.

The permar 2t tailings disposal site will =os: likely pass o federal
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4.7.2.3 A number of commencers expressed concern that Cotter's impound-
ment =aight become a "radioactive wastes dump", receiving material shipped
in from other states or from Denver's radium gsites.

Cotter an. ch: Department have no intention of allowing the tailings
{mpoundment to receive anything but residues generated by thelr milling
operation and the small amounts of waste £rom Cotter's own operations

at Canon City, at the Schwartzwalder mine, or at the licensed
Whitewater ore buying station. For Cotter to reprocess other resicues,
a specific license amendment and extensive evaluation are required.
Other waste disposal is neither intended nor being considered for licen=-
sure at this tine.

4.7.2.4 Several miscellaneous comments can be grouped under the heading
"“hat is necessary to cause the license decision to be denied?".

RH 3.9 of Colorado's Rules ana Regulations Pertaining to Radiation Comtrol
contains general requirements for the issuance of specific licenses. The
applicant oust be qualified and the facilities adequate, Issuance of a
license must not, be found to be inimical to th+ public health and safety.
Financial surety agreements must be ian place. Applicable special require-
ments of the regulaticns must be met. Finaily, the Department must con=-
clude, on the basis of the information filed and the evaluation made, thac
the agpion calied for is issuance of the proposed license with any appro-
priate conditions to protect envirommental values (RH 3.9.6).

If the determination is made that these provisions are met, a license con-
taining stipulations necessary and sufficient to protec: public health and
safety and environmental values must be issued. Conversely, if these pro-
visions cannot be or are not being met, the license muist be denied.

1. Several commenters asked about the time frame for a license decision
and if all questions must be answered beforehand. Other commenters asked
if the license decision shouldn't be postponed until groundwataer and epi-
vemiological questions are answered.

Otiver than the requirement for in the State Adrminiesratire Procecure Ac:,
to act on a license applicacion "prompelw" (C.R.S. 1973-24-4-124(8)), ne
time limit is placed on review of the IR and appiicacicn. I° longer

than one year is required, the DJepartmen: must inform
(24 3.8.9). ALl questions will zene..llv be answered or determined t2
e not relevart or low in significance. The Zraundwater anc
epidemiologic 'l studies are ancillarv, with the anticipated resul:zs
not required hetore making a licensing decision.

2. A group o commenters asked whv the license .. ~isicn shouldn'= Se
postponed until an "outside issessmen:z” is deone. The 3¢ 0

that a'citizen oversight commi:itee be formed to do aucizs. inspec..on
«nd monitoring and that the commiccee be iacluded 2s 2 licease zondi-
tion.
!D \Hhﬂ{rj
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The over two-year multi-agency review of the Cotter ER, application and
other submissions has been one long, con:iaucus outside review, with
various agengy experts and consultants scrucinizing company proposals

in detail. Government is funded by the taxpaver to perform such reviews
with a critical professional eye, thereby providing the general pudlic
reasonable assurance that when licensed the project will proceed in a
safe manner, .

The Department's position is that a citizen oversight or monitoring com-
mittee might receive further consideration, depending on the roles envi-
sioned. Cicizen groups and i{ndividuals devoted considerable volunteer time
to commenting on the Cotter project proposals. The Department does nct
plan to include such a comriitee in any license condition, since the
license specifies what Cottex is required to do, not what will be done

by the Department or by outside entities.

3. Ome commenter expressed chagrin that petitions such as ome in 1977

and another in 1979 are viewed as having lit:le relevance to che licensing
decision. The commenter asked what effect a community election would
have. Other commenters stated that in view of the degree of community
controversy, licensing should not proceed. 3everal commenters inquired

how moral and value judgements enter the decision process.
-

The Colorado Ceneral Assembly, to which the citizens of the Canon City
area elect representatives, has designated the Coloradc Depar:tment of
dealth as the radiatic. _ontrol agency of the state and charged it with
the sole responsibility for issuing licenses pertaining to radicactive
materials pursuant to regulatious promulgated bv the Departmen:. The
state's radiation control act expresslv s:zates that no other 2gancyv or
branch of the state shall have such power or authoritv. (C.R.5. 1973,
25-11-103.) The current rules and regulations pertaining to radiacion
controd, including licensing of radiocactive naterials, were promulzated
in accordance with the radiation control s:atute and the Stace Adminis-
trative Procedure Act (C.R.S. 1373, 24=4-101, et seq) andé becane
effececive April 1, 1978.

Citizen pecitions and community elections are a0t part of the .izansing
drocedura as established by statute and regulation. Citizea parcicipa=-
tion has been provided {or in this license application consizeracion by
means of opportunity for public hearing and an additiomal public corment
period. The Department’'s position is thaz zhe ZR and license aonlication
review is a technical evaluation of scientific and engineering infcrma-
tion and comnliance with regulations a 4 envisioned license conditioms.
To the extent public input has addressed these issues, it has been

considerad in the Department’s decision.

4.7.2.5 A large number of commenters askad whether Colorade law and
policies provide adequate radiation control.

1. One commenter wondered if preseat radiacziom ¢
viewed by the Department as adequaze. The2 :zcmmen
future changes (tightening) might have. Several
Jdepartment had adequate mill licensing szai?f and it
capable of "eathusiastically applying its scower.

[
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Colorado revised its regulations gecveraing uranium =aills in April 1978,
ahead of the publication of NRC guidance. Colorado's provisions have
anticipvaced all major changes presently being instituted by NRC. The
Cepart=ent openly solicits sugzgestions for improvement ("tightening”, or

for greater self-consistency) of its regulatory framework.
-

The Department will be seeking additional staff to meet the increasing
workload from four major new uranium milling applicaticns, from renewals

and amendments, and from regulatory inspections, investigations and enforce-
ment actions. Scaff increases are, however, subject to legislative budge-
tary approval. The Department attempts to apply its authority fairly, as
prescribded by law, in a way most likely to protect public healch and safely

2. One commenter asked {f a point by point decision process was followed.
One commenter asked if the concerns of the Deparzment's Octocer 23, 1978
letter to Cotter were addressed. Other commenters asked how internal dis-
agreements among agency experts were resolved and Lif Department staff are
antagonistic to concerned citizens.

The Depart=ment's May 1978 Uranium Mill Licensing Cuide (8.15) outlines the
step-by-step process and timetable for review of a uranium =ill ER and
license application. Over the months following the October 1378 letter,
Cotter provided congsiderable additional information, including their responses
to agency comments on January 11, 1979, Alternate viewpoints wele recon-
ciled pither in meetings, or by telephone for relatively minor disagreements.
The Department staff welcomes informed comment on any licensed or proposed
project and tries to be responsive, so far as workload permits, to all

citizen inquiries.

4,7.2.5 Several commenters asked what precedents for other aaills will be

set if Cotter is licensed as proposed. Another commenter asked what rela-
tionship impacts from the Cotter project have relative to the propcsed Cyprus
Mines project and others in the Canon City area. The commenter asked what
authogity the Department has to consider cumulative impacts of several mills
in a licensing review,

Cotter's site circumstances, with an existiag mill licensed formerly bv zhe
AEC and with a aix of tailings ponds and piles, differ from those described
in any new mill application that Colorado is presently evaiuating. The
degree and type of long-term care surety negotiated with Cotter mayv set

a aigh staandard for other mills, as does insistence by the Department

that tailings generally be dewatered.

Certain regional impacts, such as to transportation networks and o com-
munity job structures, may well become cross-related when the Cyprus project
is reviewed. If the Department feels that assessment of cumulacive effacts
is appropriate to make the determinations required by RH 3.5.5 (see section
4.7.2.4 above), such effects will be considered.

4.7.2.7 Ore commenter asked what influence cost t3 Cotter had in Deparc-
ment consideration of mill siting and tailings manazement alternatives.
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STATE OF CCLORADO
COLORADO DEPARTMENT CF HEALTH

RADIOACTIVE MATERIALS LICENSE

. License Number ..--!- 3-2:91-
(Amendment No, 11)

fantinued from Page 5.

17. G. The licensee shall immediately upon discovery notify che Director, Radiation and
Hazardous Wastes Control Division, Colorado Tepartment of 'lealth, 4210 East llch
Avenue, Derver, Colorado (telaphone 303-320-3333) by telephcne and telegraph of any
failure or imminent threat of failure ia an earth dam retention system which results
or may result in a release of radiocactive material into unrestricted areas. This
requirement {s {n addition to the requirements of Part IV, State of Colorado Rules
and Regulations Pertaining to Radiation Control.

13, A. The old tailings piles and ponds shall be completely cremoved by January 1, 1987 unless
otherwise authorized by the Department and their sites decontaminated and reclaimed
in accordance with references 10, 11, and 17 ‘listed in Conditicon 9. A,

B. The aew tallings impoundment shall Se dewatered and reclaimed {n accordance with
refereages 11, 12, 13, and 17 listed in Condition 9. A. If the finger drain systenm
falls to expeditiously remove all gravitational water at the completion of =ill
operation, then the well system shall be used.

C. The final tailings reclamation shall be in accordance with all applicable state and
federal rejulations and standards i{n effect at that time. Adiustments tz the reclama-
tion plan to meet applicable requirements may be required of the licensee as a result
of the first two years ol the post-reclamation monitoring prozram.

D. Upon reclamation and decommissioning of the site and termination of the operating
provisions of the license, the licensee shall be subject to restrictions including
but noty linited to the frllowing:

(1) The holder of the possessory interest will not permit tailings material to
remain exposed or be released to the surrounding area.
(2) The holder of the possessory interest will prohibit the erection of ary
structures for occupancy by man or aninals.
(3) Subdivision of the covered surface is pronhidited,
(3) Yo private roads, trails, or rights-cf-way may Se established across :-he
coveraed surface.
(5) Permanent fencing to preclude entry of people or zrazing or Srewsing
animals shall be maintained. Warning signs will be maintaired.

19. A, The licensee shall report, in writing, to the Department no later than Ja~uary 1,
1980 and in its annual monitoring report Zor 1979, on the routes of pressnt and
potential off-site groundwater impaction. If groundwater migration rates and
routes are not yet resolved, additional measures to obtain recessary and sufficient
information shall be proposed in the report, including specific schedules for

implementation. @Oﬁm
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STATE OF COLORADO
COLCRALC DPEPARTMENT OF HEALTH
RADIOACTIVE MATERIALS LICENSE

License Number ..C0l2. 369-01S

(Amendment Yo. 11)

“ontinued from Page 6.

The licensee shall comstruct, no later than Cctober 1, 1979, a trench to Yedrock

immediately north of the Zand Creek detenticn dam, or an alternative monitoring

ind control system at that locatlon, subject to prior Department approval in writing.
Any capse for delay shall be reported immediately and explained to the Department,
The trench or wells shall be sacpled monthly as part of the off-site monitoring
program specified in Condition 30.

19. 8.
c. (1)
(2)
(3)
(%)
(%)
a\

The licensee shall continucusly pump accumulated liquids from the interceptor
trenches immediately below ponds 1, 2, and 3 to the new impound=ment, Breakdown
repair delay shall be no greater than seventy-two (72) hours, unless otherwise
specifically authorized by the Department {n writing.

The licensee shall operate the pump(s) from the Sand Creek pond and the inter-
ceptor trench immediately south of the Sand Creek pond so long as contaminated
water can be withdrawn. Breakdown repair delay shall be no zreater than seventy-
two (72) hours, unless otherwise specifically authorized by the Jepartoent in
writing. Resumption of pumping shall occur within seventy-two (72) hours, unless
othervise specifically authorized by the Department in writing, of reappearance
of contaminated water in either the pond or interceptor treach. 35%ould the
interceptor trench be damaged, a replacement shall Se constructed, to bedrock,
with pricr approval of the Department.

The licensee shall have available on site at all times at least cme standby

or replacement pump for use or installation in case >f Sreakdcun and shall

have sufficient and suitable pipe available at all ti~es o repair lines
carrying contaminated waters to the new impoundment as suthorized in :this
amendment .

The licensee shall present to the Department by August 30, 1979 a2 detgiled
engineering evaluation of The proposed system for desositing waters into the
impoundment and measures tu aitigate impacts of use of the new :=zoundment

for contaminated waters upon long-cerm use of the i-pcundment for tailiecgs
disposal.

The licensee shall maintain daily flow records at ezch >ump-Sack station an=d
shall sample the impoundment underdrain sump, interceptor irenches, and Sard
Creek pond twice monthly, unless authorized to bSe lass frequant Ly the Deparc-
ment in writing.
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STATE OF COLCRAZO
COLCRADO DEPARTMENT CF HIALTH

RADIOACTIVE MATERIALS LICENSE
License Number ..G9l2. 369-01S

(Amendment No. 1l)

Continued from Page 7.

19.

20.

1.

D. The licensee, based upon sample data obcained after June 30, 1379, shall propose,
no later than January 1, 1980, a set of zdditional control alternatives to eliminace
{mpacts on off-site wells. Such controls shall be implemented as approved by the
Department pursuant to the Department's wriiten order.

(1) 1In accord with the letter, Logan to Wahler, of June 5, 1979, if the molybdenunm
concentration at each of three or more off-site monitoring staticons exceeds
one (1) standard deviation of the mean of the three previcus consecutive menthly
sampleg for that station, additionmal sampling may be required Yy the Department.
(2) 1If the molybdenum, uranium, or radium concentration at each of three or more
off-site monitoring stacions exceeds two (2) standard deviations of the mean
of the previous three consecutive =onthly samples, or exceeds 5 mgz/l uranium,
or exceeds 5 pCi/l radium, the Departiment may require one or =ore additional
€ontrol measures and disposal of ceontazminated waters.

E. The hazard, if any, from contaminated water in the Wolf Park coal mine shall Ge
deternined by the licensee and repcrted to the Department in writing by January 1,
1680. 3ased on hazard assessment, the licensee shall propose appre ~iate centrol
measures, L{f necessary, and shall implement them, with prior writt . approval of
and as required by the Department,.

F. The licensee's program to determine the route, extent, and control of off-site
water contamination shall be subject to ongoing review and evaluation by the
Department. The Department may order modifications in the monitoring or control
measuvres. The complete program shall conmtinue unless specifically authorized to
be discontinued in amy part by the Department.

Except for the primary crusher, which will de Iacorporated into the ~ew =ill circuit,
use of the old mill facilicies after 3 months from starzup of the nes =ill shall be
linited to liquid reprocessing of the existizg tailiags piles and associated materials
at a rate not td> exceed 300 tons per day., 2roduct drying and zackaizing are archibited
in the old mill facilicy.

A. Continued reprocessing of the old tailings after March 1, 1330 is contizgent upon
the Department's acceptance of evidence sudmitted Dy the licensee that ligquid
effluents presently being released from all old tailings piles are significantly
diminishing.
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continued from Page 3.

21.

Moaitoring procedures and criteria for this condition shall Se as proposed in
refervence 19 of Condition 9. A. and as folleows:

(L)
(2)

(3)

(%)
(5)

Monchly data from all on-site and off-si.e water —onitoring program statioas
shall be evaluated.

Based upon the mean of three consecutive monthly samples, any off-sice
locations showing greater than one (1) standard deviacion above the mean
molybdenum water concentration; greater than two (2) standard deviations
above the mean for uranium and radium water concentrations; greater than

5 mg/l uranium; or greater than 5 pCi/1 radium shall be sampled at two week
intervals until otherwise authori{zed by the Department,

Menthly reports of this program shall be promptly submitted to the Colorado
Department of Health.

Tae Colorado Department of llealth may at any time order 1dditional sampling.
The Colorado Department of lealth may at any time order additiomal control
measures or may order the expeditious removal of the remaining old tailings
without further reprocessing. Control measures may include but not be
limited to withdrawal or addition of water at selected stations,

The new =ill shall be operated in accordance with references 10, 11, and 17 listed
in Condition 9. A. at a rate aot to exceed 2 maximum of 3,000,000 pounds of U40
per year. The licensee shall not operate the new mill beyond its capacity of 1500
tons of uranium ore processed per day on a yearly average nor shall the licensee
make any substantive modifications in the operating procedure or process without
evaluating the environmental and public health impact of such zhange and without
receiving appropriate authorization by license amendwent,
The licensee 1ls heraby exempt from the requirements of 34 4.11 for 4reas on the
sroperty provided all entrances to the proverty are comspicuously zosted with
the sign: Any Area or Contaliner on This Property 'ay Contain 2adijactive laterials.
Written operating procedures shall dYe maintained for all >rocess operations, both
startup and ongoing for both mills, and shall incorporate ocperating instructions
and appropilate safety precautions. The employee training program s“all include
detailed review of the operating procedures applicable to the emplovee's assign-
ments. Records shall be maintained to demonstrate ccmpliance with this con dition,
For any work or malatenance for which there is no written operating procedure,
a Radiation Work Permit descriding the specific radiological coatrols fir the
work shall be prepared and approved dy the Radiation Protection Cfficer arior to
the start of the activities. A copy of these permits shall be naintained foo
inspection by the Cepartment,
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Continued from Page 9.

28 Release of equipment and materials from the controlled areas shall be done only

after documented decontamination meeting the requirements of the De,artment.
Eating and smoking in controlled areas shall only be allowed [: control rooms,
offices, lunch areas or other areas as designated.

The licensee shall conduct at least a 60 minute meeting for mill employees each
quarter for the purpose of reviewing radiation protection topics and shall main-
tain records of employee attendance.

Operaticns shall be i{rmediately suspended in the affecred areas of the =millg if
any of the emission control equipment £for the ore feed or the yellowcake drying
or druming areas ls inoperative.

Jperating procedures and parameters shall bYe modified or reduced by the licensee
as necessary to insure compliance with EPA standa:ds, or guidelines adopted by
the Degartnent, for exposure to individuals or populations off-site,

The following safety inspections and audits shall bYe performed by the licensee:
A. Each shift supervisor shall conduct and document a daily visual surveillance of

all =11l areas to insure proper implementation of good radiation safety practices,
including good clean-up practices to minizize surface buildup of radicactive
particulates.

~eekly inspections by or under the direction of the plant Radiation Protecticn
Qfficer of process aand storage areas and a report to the plant assistant manager
on any . items of noncompiiance with operating procedures, license requirements,
or safety practices, including housekcepin~g practices, affecting radlological
safety.

Quarterly plant {nspection by the plaant Radiation ?r

of the weekly inspection reports of (A) a>ove and

both in-plant and environmental, resultinz ia an eva

written report to the assistant plant nanager. The

necessary corrective actions and include an evaluation

implementation of license requirements.

A semiannual report shall be prepared by :the :clant Radiation Protection

for the assistant plant manager evaluating employee exposures, effluent

and eavironcmental data to determine (1) if there are any upward trends de" loping
In perscnnel exposures for identifiable categories of workers, of types of cpera-
tions or in effluent releases, (2) if exposures and effluentsg mi be aue:ed
under the concept of maintaining exposures and effluents as ! reasonably
achievable, and (3) if equipment for exposure and effluent is being pro-
serly used and maintained.
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Continued from Page I10.

23, E. The results of sampling, analyses, surveys, a2nd instrument calidrations, regorts on
inspections and audits, employee training records as wel' as any related revievs,
investigations, and corrective actions shall be documented. All such documenta:ion
shall be maintained for a period of at least five years. Personnel exposure records
shall be preserved i{ndefinitely.

F. The scrubber circuit(s) for the calciner/packaging system and the Zeneral fumes
collection system shall de checked and control readings recorded at least once per
shift to document that the scrubber systems are functioning properly.

G. Workers in the calciner/packaging area shall shower and monitor themselves at the
end of each shift. An alpha radiation survey meter shall be available at the exit
of the change room. In addition, the licensee shall perform spot surveys for alpha
contamination at least quarterly on workers leaving the plant. Alpha centamination
on skim or clothes exceeding 1000 dpm/100 cm® shall require decontamination and an
{nvestization by the plant Radiation Protection Qfficer as to the cause,

H. The licensee shall conduct alpha contamination surveys o{ the control rooms, lunch
rooms, change rooms, and offices at least weekly. If the surveys reveal contamina-
tion levels that exceed the appropriate values in the Colorado Regulations, the area
shull be decontaminated immediately and an investigation made by the plant Radiartion
Protection Officer to determine the cause and corrective measures requi-ad to prevent
recurrence.

I. An znnuzl audit report by an independent auditor shall be sudmitted to the Dapartment
which shall {nclude conclusions and reccrmendations of a review of all audics and
{nspections as well as employee exposures (including biocassay data), effluc.l release
data and environmental data to determine (1) if there are any upward trends developing
in personnel exposures for identifiable categories of workers or tipes of operaticns
or effluent releases, (2) if exposures and effluents nighc be lowerad urder the
concept of as low as reasonably achievable, and (3) if equipment Ifor effl.uent a-’
exposure control is being properly used, maintained, and inspected.

J. The licensee shall maintain a quality assurance program in accerdance with
Nuclear Regulatory Guide 4.15 as revised.

24, The licensee shall comply with the following regarding bioassay: :

A. (1) Urinalysis for uranium shall be performed every two weeks for emplovess assigred
to the ore crushing and yellowcake calcining/packaging operations, aad all jer-
sonnel {avolved in maintenance tasks in which yellowecake dust may “e produced,
Specizens shall be collected as close as {s reasonably possible, after &3 hours
and not more than after 96 hours of last exposure. THe measurement sersitivity
shall Ye 5 ug/l or less. A special urinalysis shall also e perforsed {f there
{2 any teason to sustest an {~halatie exposure tc ellowashe sxceedlag AC = i e’
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Continued from Page 1ll.

uCi-hr/ml in a period of one work week. The licensze shall make a f..mal docu-

mented evaluation if biocassay measure-ments exceed any of the following criteria:

(a) The urinary uranium concentration exceeds 30 ug/l for any t**- consecutive
sanpling periods. .

() The urinary uranium concentration for any measurement exc2eds 30 ug/l.

(c) Action levels bdased on biocassay —easurements shall be .. accordance with
Tables 1 and 2 of NRC Regulatory Cuide 8.22, "Biocassay at Uranium Mills"
(July 1978). 1Ia addition, all biocassay results shall be evaluated by the
Radiation Safety Officer and Corporate edical Advisor.

(2) Urinalysis results exceeding 15 ug/l shall be reported to the Radiation Safety

Officer within 20 days of specimen collection.

Urinalysis results exceeding 30 ug/l and in-vivo results exceeding 16 nCi shall
be reported to the Radiation Safety Officer by telephone.

(3) Prevention of specimen contarination shall be in accordance with Section C.6
of NRC Regulatory Guide 8.22 (July 1278).

(4) The licensee shall implement a documented quality control prograa for urine
specimens that includes background samples, blanks, and spikes and also
criteria for requiring repeat collection and analysis. .

(5) A baseline urine sacple shall be obtaired from any new worker, who will be
sudb ject to urinalysis, prior to start of work.

Annual:in-vivo measurements are necessa'y for all workers (1) 'onnively exposed

to airborne yellowcake or directly involvad in maintenance tasks ia which vellow=-

cake dust may be produced, and (2) routizely exposed to airdor=e uranium ore dusc.
3aseline bSiocassays should be performed prior to inmizial assiznments for such work.
{cassays should also be performed if 'Hejc is any reason to suspect an inhalation
exposure to yellowcake exceeding 40 x 19--2 uCi-h/al in a period of one work week
or to ore dust exceeding 520 x 10°10 uCi-='=1 i{a a period of cne calendar quarter,

B8aseline in-vivo measurements shall be performed on all new workers who will be
subiect to in-vivo counting the first tize =he in-vivo counter is available.
The licensee shall make a formal documented evaluation i{f any {n-vive thorax
measurement exceeds 16 nCi.

The licensee shall obtain and analyze a 'e;:ese1tacxwe one-hour sazsle from cke
exhaust stack for the calcining/packazing equipment on a monthly f~que"c1

collected during normal speration of this equipment, to determinze uranium parci-
culate releases. The exhaust stack for the jereral fume :ollection svstea and
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Continuad from Page 12.

from the laboratory shall be sampled and inalyzed in the <ame manner on a =orthly
basis. The crusher stacks shall be sampled quarterly and analyzed for uraniunm,
thorium and radium. Sampling shall be by {so-kinetic, area-weighted sampling or
equivalent techniques.

25. 8. The flow rates of the process stacks identified in Cr-dition 25. A. abcve shall be
measured semiannually and vhenever any process equipment changes are made that
might significantly alter the flow rate.

C. The licensee sh2ll submit to the Colorado Department of Health within €0 days after

January 1 of each year a report containing the following information:

(1) Average and maximum (24-hour period) uranium, radium and thorium concentra-
tiocns (uCi/cc) measuraed at each of the exhaust stacks identified in Condition
25. A. above for the 6-month period ending January 1 and July 1 of each year.

(2) Average uranfum release rate (uCi/sec) and total quantity of uranism, radium
and thorium released (mCi), identifying the flow rates used for each of the
stacks to calculate the releases.

(3) Average corcentrations and release rates through the calciner stack for radium-
226 and thorium-230, which may be based upon representative analvses of the
yellowcake product and application of the ratios of radium-226 and thoriunm-

230 to uranium to the uranium concentraticis and ‘releases deterained for (A)
and (3) above.

(4) Such oither information that may be appropriate to enable the Colorado Zeparc- -
ment of llealcth to estimate the maximum potential radiation doses to the public
Tesulting from effluent releases.

2
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Continued from Page 13.

4.

The licensee shal. conduct an air sampling program to assess airborne radicactivicy
concentrations to which emplovees may De exposed as follows:

A.

A representative air sample shall be collected at least weekly at wvork stactions
in the calrining/packaging area to determine airborne uranium concentrations.
The weekly samples shall be supplemented 5>y worker breathing zone sampling at
least monthly to determine the representativeness of the scation air samples,
Monthly air samples, representative of potential emplovee exposure, shal' be
collected at other process and storage locations, as appropriate, to determine
airborne uranium concentrations.

Monthly sampling at selected process areas shall be performed to determine radon

. daughter concentrations., If monthly values should exceed 25 percent of the appli-

ceble standards, the frequency of sampling at these locations s4hall Se increased
tc weeRkly,

[f the air sampling program reveals work locations where concentrations evceed

25 percent of the applicable standards, the licensee shall establish a program

to determine time-weighted exposures of employees working at these locations and
establish procedures required to maintain e"ployee exposures as low as feasonably
achievable. Time-weighted studies shall Se done at least annually,

Special uranium particulate air sampling, supplementing the routine air sampling
program, shall be conducted for cleanup and =aiatenance activities in the calcining/
packaging area, and other process areas as appropriate.

In-plant airborne monitoring, committed to in the licensee's azslication and
supplexments, shall be performed under conditions %ypical of enplovee exposures.
Along with results of airborne activity, 2 record of the state of operation of
Soth process and effluent control equipmenc 2and ventilation zonditions shall Se
kept.

‘he licensee shall keep records of the res>irator maintenance fitting and training
program.

Snvironmental air monitoring for particulases shall be as in reference 17 listed in
Condition 9. A. with the following modifications: continuous for uranium, radium-224,
thorium-230 and lead-210 at 4 property boundaries, at 3 neares: feasidle residences,
and at a control location, Radon 222 shall be neasured at the same locations for one
week per wonth. Methods and frequencies s-all be as in Appendix A, ref, 17. Air
monitoring results shall Se reported quartarily to the Deparz-ent.

Soil samples shall be taken at anine month “itervals proximate %o the air sampling
locations and shall be analyzed for naturs! yTanium and radicm.225.

Vegetation, forage, and crops shall bSe fa=pled three times during each 3Towing

sesson 2t thvee or =ore locatlons wilsh have the aignest sredizted zcataminane
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concentrations.
27. D. Fauna will not be sampled without specific authevization from the Ceparcment.
E. A meteorological monitoring program shall be maintained on site.

23. The licensee shall conduct an annual survey of land use (grazing, residences, wells,
etc.) in the area within two miles of the mill and a report of this survey shall be
submitted tc the Department by March 1, 1980 and annually thereafter. This report
shall indicate any differences in land use from that described in the licensee's
Environmental Report and supplements or the previous annual report,

J2. The op. ational water monitoring program shall be as in reference 17 listed in Conditicn °

9. A, witl? the following additional sites and requirements.

A. the under drain from the new impoundment

B. the trench adjacent to pond 1

C. the trench above the SCS reservoir

D. the new wells at OW-5 and north of the Sand Creex :eservoir

E. a deep well at the Wolf Park mine shafc

Total dissolved solids shall be measured on all on-site samples. Unless aparoved
otherwise Ty the Departaent sites in this program shall be sanpled monthly and
reported monthly to the Department. This program shall fnclude sele  ‘un.

»

20, A. (1)

A new coff-site monitoring program shall be isplemented as descriled !a the
letter of March 30, 1979, Logan to Wahler, with the follcwing additional sites
and vequirements:

{(a) station 5§

(5) station 26

(¢) stacicn 41

(d) one or mcre new deep monitor wells north of the Z1nd Creek Da=

(e) oze or more new deep monitor welis south of the 5ind Creek Zan

(£) the Arkansas River at Four Mile 3ridge

(g) the Arkansas River at Crape Creex

Radium-225, Thorium-230, Lead-210, and Polonium-210 1nalrses will alsy %e Adane
oa all samples collected before January 1, 1580, The requirement for Tadium-215,
Thorium-230, Lead-210, and Poloniuma-210 analyses after Januarwy 1, 1230 will e
determined by the Department. River samples s-all “e amalyzed for moli:bdennun,
uyranium, and Radium-225 only.

All samples for uranium and molybdenua analysis shall He filtared 3 remcve
susnended sollds.
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(4) Staticn 5-15 shall be sampled early in 3 runoff event due %o raiu Ir snow malt.
(5) The following screening criteria will >e used to evaluate t'e extent of off-sit
raffinate migration, Well waters containing molybdenum levels above 0.3 mg/1
or uranium levels above 0.08 mg/l will be further tested and evaluated for the
presence of raffinates. Additional parazeters may be :cequired by the Departrent.
Unless approved otherwise by the Depart-ent sites in this program shall be
sampled monthly and available data reported monthly to *he Department until
there is substantial evidence that the oif-site impact is decreasing. There-
after the sampling frequency may be reduced upon approval by the Department.

The applicant shall establish a control program that shall include written procedurses
and instruction to control all envirommental monitoring srescribed hereina and shall
provide for periodic management audits to dezer—ine the adequacy of implementation
of these environmental controls. The applicant sha)' maintain sufficient records to
furnish evidence of compliance with these environme..tal controls.

Records of all menitoring data will be maintained . 'd statistically and graphically
summarized in such manner that trends may be readily identified, and an annual reaport
shall bSe submizted to the Department by March 1, 1930 ard inaually thereafter.

All radiation monitoring and sampling equipment shall be calibrated after repa r,

and unless otherwise authorized by the Depariment, at least semisanually or a' the
manufacturer's suggested interval, whichever is more frequent. Also, a check source
shall %e used to assure that tadla’ian detection instruments are operating properly
before each use.

Zach sealed source containing radiocactive material, other than livdrogen 3, with a
half-life greater than thirty days and in any form other than zas shall Se tested
for leakage and/or contamination at inter—als not to exceed thiree years. In the
absence of a certificate from a transferor izdicating that a test has been -ade
within six months prior to the transfer, a2 sealed source received froam another
persoa shall not be put into use until tested.

The test shall be capable of detecting the presence of 0,205 =microcurie of radio-
active material on the test sample. The test samnle shall %e taken from the sealed
source or from the surfaces of the device in which the sealed source is permane-tly
meunted or stored on which one might expect cortamination “o accumulate. Records
of leak test results shall be kept in unizs of microcuries asd maintained for
inspection by the Department.
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2.

(
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33,

C. 1If the test reveals the presence of 0.005 mizrocurie or nore 2f re-ovable con-
taminacion, the licensee shall immediately wichdraw tle ee2led scur-e irom use
and shall cause it to be deccntaminated and repaired or to e di3posed of in
accordance with Department regulations. A report skall be Ziled wit..a § days
of the test with the Director, Radiation and Hazardous Wastes Cont=ol Division,
Colorado Department of Health, 4210 Zast llth avenue, Denver, Colorado 30220,
descridbing the equipment i-volved, the test results, ard the corrective action
taken,

D. Tests for leakaze ard’sc  contamination shall Se performed by the licensee or by

other persons specifical y authorized by the U.S. “uclear Fegnlatory Cormission
oSr an lgreement State to perform such services.

fadiocactive material shall be used by or under the supervisicn of Mrles Fixmsa,
William 3adger, or Robert Maizner.

Prior to begianing operations authorized by :this license, the lizensee shall have
obrained all applicable local state, and federal peraits.

Upon receipt by the Department of a raport of the Colorado 2ureau of Investigation of
its lnvestigation of the licensee, the Depariment shall review ard evaluate such repors.
If, after the licensee has had 2 reasonable opporiunily for a1 conference, the Qepartnent
has reasonable grounds to beliave and determi-es rhac any person or Lirsons should be
rvenoved or suspended from managerial, supervisory, or cther resporsibilities at the
milll facilities, such person or persons shall be prorptly removed or suspended by

the licensee from such responsibilizies. 3Such removzl or suspension shall coatinue
until the Tepartment Jetermines the pudli:z healsh and safecy no lomger reguire such
cemoval or suspension. Any removal or suspension Tesulling hereurder stall create =0
presumption {for iav purpose other than tiis license ~ondi n) of any zuilt eor wronge
doing on the zart of any person or persons. s used herel ith and safety”
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