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January 31, 1991 MINING COMPANY RETURN ORiGinay 1 POR, HQ,

Mr. Ramon E. Hall, Director-

Nuclear Regulatory Commission

Region IV

Uranium Recovery Field Office

P.O. Box 25325 ’
~Denver, CO 80225

RE: Ucense No. SUA-1471.
Final Reclamation Plan and Interim Surety.(-‘}fl» i gL OV

Dear Mr. Hall:

/

Enclosed are five copies of the Final Reclen..uon Plan for the Homestake Mining
Company Grants Operation. This Reclamadtion Plan is being submitted to satisfy
License Condition No. 28, of Source Materials License SUA-1471, and pursuant to Title -
10, Code of Federal Regulations, Part 40. . The Reclamation Plan consists: of two
volumes: "Volume 1 contains the text, tables and figures; and Volume 2 contains the
appendices. o o

Also enclosed, in accordance with License Condition No. 28, is a Parent Company

Guaranty. The Parent Company Guaranty has been written .in favor of the NRC, and
.complies with Title 10, Code of Federal Regulations, Part 40, Appendix A, Criteria 9 and
10. Included with the signed and notarized Parent'‘Company Guaranty are the foliowing
additional items: letter from the Chief Financial Officer; auditor's special report;
Homestake Board of Directors resolution; 1989 Form 10-K and Annual Report; and Form

8-K, dated May 4, 1990.

Homestake looks forward to working with you and your staff during the réview cf the
Reclamation Plan. '

Sincerely,
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Regional Manager
Environmental Affairs
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1.0 INTRODUCTION

1.1 General | ; |

This plan describes the designs, activities, schedule, and estimated costs of reclaiming Homestake Mining
Company’s Grants uranium mil site. It has been prepared in accordance with pertinent federal regulations,
guidelines and standards as well as those sound technical practices not addressed by regulation.
Specffically, this plan has been prepared to comply with the requirements of 10 CFR 40, Appendix A, 1-1-
89-Edition. Other speclfic requirements or guidelines developed by or for the USNRC have also been used
in the preparation of this plan and are referenced as appropriate In the following sectlons.

This plan has been prepared by sections that generally correspond to the subdivsions of the NRC's
"Recommended Outline for She-specific Reclamation and Stabillzation Cost Estimates.” The following
portions of Chapter 1.0 describe the Homestake Grants Operation she and the history of hs operation.
Chapter 2.0 describes the plans for decommissloning the mill facility and Includes sections describing the
health and safety plan (2.1), decontamlnarlon (2.2), mill demaiition (2.3), mill area cover and gradlng (2 4),

and contaminated. soll cleanup (2. 5). Chapter 3.0 describes the radiological surveys assoclated with the

reclamarlon process Sections of this chapter address the soil radium and gamma surveys per10rmed .
before, during and after comamlnated soll cleanup as well as radon flux measurements performed after

radon barrier construction. .Chapter 4.0 describes the restorarion of the tailing Impoundments. incloding ™77

Interim stabillization (4.1), long-terr{l stabilization (4.2), revegetatlon,and fencing (4.3), and orher restoration
and protect!on measures (4.4). Chapter 5.0 describes the ground water restoration and monltoring program
In summary form; the complete ground water restoration plan has been prepared and submltted under
separate cover. Chapter 6.0 addresses post-closure care and monhtoring. The schedule for site reclamation
Is discussed In Chapter 7.0, and the estlmate_d costs are addressed in Chapter 8.0.

1.2 Site Cescription

The Homestake uranium mill is located approximately 5.5 miles north of Milan, New Mexico in Section 26,
Township 12 North, Range 10 West, In Cibola County (Figure 1). Homestake's Mine lon Exchange (IX) plan't
is located in the southwestern part of McKinley County, New Mexico in the Ambrosia Lake area adjacent to
Homestake's mine facitties. The iX plant is approximately 18 miles northwest of Grants, New Mexico in
Section 25, Township 14 North, Range 10 West.

The faciities that existed at the mil site at the time of the submittal of this plan are flustrated on Figures 2
and 3 and listed in Table 1. During mill operations, ore was stockplled at the ore pad north of the mill atter
being weighed on the recarving scale. These two components made up the ore receiving section. Ore was
passed through the Crushing and Sampling Section, consisting of a grizzly impact breaker, rotary dryer and
reciprocating samplers. Crushed ore was temporarily stored in the fine ore bins. Ore was passed through
the Grinding Sectlon, consisting of two ball mills and thickener tanks into the Uranium Leaching Section and
then !hrough the Preciphation Sec{lon. Uranium and vanadium were removed before packaging, storage
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and shipping. The mill she also comains a variety of misceilaneous structures needed 10 suppon and
manage the milling operations. The soild byproduct material, mil talings, was transporied by shurry pipefine
inhially to a small taling impoundment located southwest of the main mMl facilty and, mﬂy fos
large talllng impoundment located directly west of the main mil faciity.

1.3 History of Operations

The Homestake mil has been a major producer of uranium concentrate since 1958. Homestake's maling
faclities were constructed and originally operated as two distinci partnerships, with Homestake Mining
Company acting as the managing partner of both. The larger of the two mills was organized as Homestake-
Sapin Partners, with 8 nominal milling capachty of 1750 tpd. The smaller mi was organtzed as Homestake-
New Mexico Partners, with a nominal milling capachy of 750 1pd.: Both mils were designed 10 be afkaline
leach-caustic preciphation processes for concentrating uranium oxide from ores with average grades ol 0.05 -
to 0.30% U;0g. Combining these two milling faclities In 1961 resulted In a8 mil wih a nomninal through-put
capacity of 3400 tpd. o

The Homestake-New Mexico Partners Mill commenced opemtlons in April, 1658, whilo the Homestake-
‘Sapln Panners Mill started up in May 1958 Both mllls operated independently, each with ks own taling

was the surang organization.

In January, 1962, the former New Mexico Partners Mill ceased operations as a complete and independent
mill. The Sapin Partners Mill continued to utilize a portion of the smaller mili's facitles. In Aprl, 1968
through a change in the distribution of ownership, Homestake{Sapln Partners became Unlted Nuclear

. Corporation’s Interest, and the operation became Unlted Nuclear- Homestako Partners. Unltod Nuclear's
interest ‘vas purchased by Homestake in March, 1881, and the oparaﬂon became Homestake Mmlng
Company-Grants. B

Two talling impoundments were developed on HMC's property. In December, 1853, ...e U.S. Atomic
Commission (AEC) and Homestake-New Mexico Partners signed a contract for the delivery of yellowcake
to the federal government. The second contract was signed with the AEC in 1961 for the delvery of
additional yellowcake. The first and smaller of the two impoundments resulted entlirety from these contracts
with the tederal government. The total quantity of talings placed in this first impoundment was 1.22 miltion
tons. 1t Is located In the SW. 1/4 of Section 26, Township 12 North, Range 10 West, NMPM. Taling
material deposhted within this impoundment was contained entirely by an embankmert composed of
compacted natural solls. The embankment was compacted by heavy equipment and brought to 8 height
of 20-25 feet. The crest was a minimum of 10 feet wide, with the base being approximatety 40 feet wide.
The impoundment covers an area of about 40 acres. In 1990, an evaporation pond was constructed in this
impoundment to assist in the dewatering of the large taling impoundment and to hold water pumped from
the collection weils of the ground water restoration plan. Aher ground water restoration Is completed (10-
15 years), the evaporation pond and small impoundment will be reclaimed as discussed s Section 4.2.2
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The larger of the two Impoundments, located Inthe N 1/2, Section 26, Township 12 North, Range 10 West,
NMPM resulted from production.under both federal government and commerclal contracts. Homestake-
Sapin Partners and the AEC entered into a contract to dellver yellowcake to the federal government In April,
1957. Two other contracts were signed with the AEC in 1960 and 1961. In addition, numerous contracts
were placed with electric uthitles for nuclear reactor fuel production. The total quantity of talings generated
under AEC contracts was 10-11 milion tons. In addition, another 10-11 million tons of commerclal taflings
were generated and comingled with the AEC tallings. Until 1966, HMC depostted taling material into only
one cell of the large Impoundmem Subsequently, HMC added an additional cell adjacent to and west of
the existing cell. Since that time tanlng disposal has been altemating between the two cells (sast and west)
whenever necessary to maintain.optimal operatlng conditions. The starter dike for the large impoundment
was constructed In compacted six-inch lifts of natural solls excavated within the talling area. The dike was
constructed 10 a hainht of about. 10 feet and a width of about 10-15 feet at the top and 25-30 feet at the
bottom. The Impoundment was. bullt out by centerline method -unti 1981, when an Inboard offset of the
crest was made to Improve stabllity conditions of the lmpoundmem. Successive lifts were added by
centeriine method 1o the offset crest dike around the entire circumference of the impoundment. Throughout
s operation the large impoundment was operated with a two-cell configuration.. The lmpoundmem presently

=l covers’ approxlmalely 170 acres and Is approximately 85-100 feet hlgh The ‘east and west ponds cover

; approxlmately 55 and 40 acres, respectively, as measured from the crest centerline.

Thr’oug’ho"ut‘”mdst of its operation, the large impoundment was const}bétéd by spllftlng the slurried mill
tallings into coarse and fine fréctlon using a cyclone separator. The coarse fraction was hydraulically placed
along the centerline and outslope to bulid out the impoundment by the centerline method. The fine spiit of
tailings was discharged across the beach toward the pond. Mill tallings are composed of uranlum-dep!exed
fine and coarse sand fractions and sllmes consisting of -#200 mesh-sized materials. The clarified liquid that
was discharged Into the ponds was recycled through decant lov"yers back to the mill for reuse as process
water. During the latter stages of. mil operations, when productldn rates were low, cyclone separation was
not used and the talling slurry was discharged directly across the beaches into the talling pond. This
method of operation confined disposal to a single pond at a time, with the other pond used for evaporation
‘as needed. To date, the large tanlnb Impoundmant has recelved between 21 and 22 million tons of tailings.
HMC discontinued mnilnq operations In February, 1990 and has no plans to resume operations of the tailing
Impoundments.. HMC performed mill washdown and other cleaning activities In preparation for reclamation.
which will start In 1991 and Is expected to follow the schedule shown on Table 2.

During the last years of mill operations, the placement and maintenance of tallings were performed .in
accordance with the Talings Managemem Plan (D'Appolonia, 1882). This plan specified practices which
assured compllance with the NRC Regulatory Gulde 3.11 and 3.11.1, as well as New Mexico State Engineer
requirements. At least 5 feet of freeboard and 50 feet of beach width were maintained at all times. The
: plezorhétrlc levels and movement monttoring points of the taliing embankment were surveyed on a regular
basis. Stabillty analyses were peHomSed at least annually and m&te frequently In most cases to ensure that
the static and pseudostatic factors of safety of the embankment were at least 1.5 and 1.0, respectively.
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HMC's NRCHicensed mine lon Exchangé (1X) facliity is located on Section 25, T14N, R10W, NMPM. This
\ faclity encompasses two bulldings. The main IX bullding encloses the process equipment such as IX
. columns, pipes, pumps and elution vesseis The main bullding also encloses the eluate Ioadlng—unloading’
area and equipment used In transferring the material to.the tank truck for transport to and from the mill. The
smaller building which was the original IX buﬂding has since been converted to a warehouse and Is now
used for storage of spafe IX equipment and supplies.
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2.0 FACILITY DECOMMISSIONING

HMC plans to decommission the mill faclities In three phases to allow some flexibility in the use of exIsting
structures during the demolition and reclamation of the mill facilities and reclamatlon of the large and small
talling ponds. in the first phase, the “back end" of the mill will be decommissloned. The back end consists
ol all processing faclilties except the ore receivlrig. crushing and sampling sections, which constitute the -
“front end” of the mill. The front end will be decommissioned during Phase 2, approximately one year after
Phase 1, 10 preserve for that time the option of using the from end with a new “back end” mill at the

. designated ahtemative mil site (AK GeoConsutt, 1989). ‘Phase 3 consists of the administration building,

change house, laboratory buiiding, shop bullding, and ore truck shops that will be used until completion of
ground water restoration. The mill components of sach phase are identified on Figure 3. The schedule for
taciity decommissioning and other reclamation Is shown on Table 2.

All the decommissioning activities will be cuided and montored by the Health and Safety Radiation

Procedures which are contained in Section 2.1. The Resident Manager will be responsible for all activities
assoclated with the decommissioning of the HMC facilitles. The Radiation Protection Administrator (RPA).

. as designated In NRC License Condltion 21, shall be responslble for the radtatlon protection program and

training described in Section 2.1.

The 1986 plan (HMC, 1986) proposed placing the dismantled mill-facilities and foundations in the toe area
of the stabilized large tailing lmpoundmem in the decommlss»omng plan proposed herein, HMC will bury
In ‘place the non-asbestos sidmg and roofing, structural supports and other materials that can be cut or
crushed to fat shapes with very liftle void space. Equipment or materlals that cannot be flattened will be

~ placed in the large talling Impoundment or existing trenches or pits in the mill area that will be backdilled.

The HMC mill contains the following major processing and miscellaneous structures that will be dusmantled
during the decommissioning phases: h '
o Ore recelving section and recelving scale (Fhase 2)
o Crushing and sampling section, to include grizzly, impact breaker, rotary dryer, and
“reciprocating samplers (Phase 2)
o Fine ore storage section with four ore storage bins and receiving bin (Phase 2) '
o Gflndlng section with ball mill and thickening tanks (Phase 2)
o Uranlum leachlng section with leaching autoclaves, lsaching pachuca tanks, solution storage.
tanks, and lon Exchange faciity (Phase 1) ‘
o Preciphtation section wnh pregnant solution tank, preclpltatlon and precipitate thickener
tanks (Phase 1)
o Vanadium removal secﬂon and associated roasting furnace (Phase 1)
o Packaging storage and shipping section with yellowcake drying, packaging drum storage
and loadout (Phase 1) '

Lic. No. SUA-1471 Rev. 1 Docket No. 40-8903




-Misceﬂanoous structures to include shops, warghouses, administrative buliding. laboratories.
change house, and old mill faclities that have been inoperative since 1961 (all three phases)
Old ore pad (Phase 2)

o Ore truck maintenance shops (Phase 3)

Mine IX Plant (Phase 1)

A plan view of all the mil structures that will be dismantled is shown on Figure 3. In addhion, Figure 3 alsc
shows In which phase these facilities will be dismantied. Table 1 lists the major mil components.

Q o -

[+

{
HMC:plans to salvage the ore truck malntenance shops that are shown on Figure 2. These buldings will

be the only ones salvaged becau;e the other mill bulidings and most equipment are considered too old to
have any reasonable salvage value. Prior 1o release for unres;ﬁctod use, the ore-truck shops and any
equipment to be salvaged will be monitored In accordance with License Condition 14 which speclfies the
procedures contalned in NRC *Guldeline for Decontamination of Facilities and Equipment Prior to Release
from Unrestricted Use or Termination of License for Byproduct or Source Materlal,” dated September. 1984

2.1 Health and Safety Radiation Procedures
Decommnsslonlng of the HMC uranium mill facilities will be conducted under the guidance of Radlanon Work

 Permits -(RWP's) previously- developed In accordance with NRC. License Condition #2i and whh the‘j”“?:\\

programs’ hsted in License Condition #10 pertaining to ALARA, quality assurance, bloassay respurator

protection, emission control and monitoring programs. The standard procedures already estabhshed tor

these programs-are Included in- Appendix A of this plan. The primary internal radiological hazard associated
with decommissioning and decontamination is resuspension of surface contamination resulting in
concemrations of airborme radioacttve material. The primary external radiological hazard is gamma and beta -
radlanon exposure. Beta radlahon exposure will be predominantly associated with areas and equlpmem
where aged yellowcake may still exist.

The Radnanon Work Permit procedures require that each area of the mill be inspected to evaluate potential
hazards, especlally radiolocical hazard, prior 10 sequential dismantiing. In all cases the equipment and
general work area will be de-energized (electricity shut off) and washed down with water. as necessary. prior
1o work performance. This has been shown to be an effective melhod of reducing the resuspension of
radioactive material.
\

The heaith and safety procedure contains the following sections:

o Management control - '

o Radiation safety trainin"g

o Radiation work permits

o Radiation protection and monforing

o Security

o Hazard Control

Lic. No SUA-1471 Rev 1 Docket No 40-8903
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sequence In each phase after evaluating the potentlal hazards of chaﬁglng the sequence. Figure 3 shows
which facilities wil be dismantied during each phase, Table 2 shows the schedule for decommissioning and
reclamation schedule for the mill, and Appendix C1 contains the estimated demalition quantities and costs.
As work is designated 10 be performed in each area of the mill, a RWP will be filled out by the RPA prior *
to performance of the work. In-all cases electricity 1o the equipment and general work area will be shut off
as necessary, and all surfaces will be hosed down with water prior to work performance. HMC has been
successtul using this method of reducing resuspension of -radioactive particles during maintenance
operations at the mill. - } _ ! N
Becauce there is no salvage potentlal for equipment, except for three ore-truck shops, the process area can
be dismantled while minimizing the potentlal exposure to personnel. The facilities will be dismanted from
the outside In, with the roof and sides being dismantled first from the outside of the bulldings. This
procedure will be followed using equipment such as fork lifts, loaders and cranes. thus increasing the
distance from potentlal radiation sources and pr - .Qing shielding. Removing the sides and roof of the
faciities aiso provides increased ventilation, thus turther. reddci_ng,the potential of exposure 10 personnel.
Following removal of the sides and roof-of a building. equipment and material within the ‘building will be_
removed, cut and crushed to shapes abnd:’s;lzés-t_f-\at can be disposed of without leaving significant residual
void: spaces. Wooden materials will be pulverized and mixed whh Inorganic debris. The structural elements
will be brought down and cut or crushed. then compacted and-buried-in immediate vicinity. Excépt for the
slabs of the Phase 3 structures which will be removed and- buried in the small tailing impoundment,
foundations will be buried in place. Any machinery or other uncrushable components with significant void
sbace will be filled with a sand-cement slurry grout before burial. Finally, gravelly sand fill will be placed to
fill voids in and form a cover over the mill debris. as described in Section 2.4. This method of dismantling
faclities meets the goal of ALARA. Final detalled dismantling procedures will be determined after selection

- of a contractor and review by the NRC of the proposed procedures. The estimate of volumes and weights
of demotition debris Is Included in Appendix C1. ‘ ’ )

The mine IX facility will be decommissioned In accordance with NRC requirements atter the end of its useful
economic ife. Decommissioning will involve the dismantling of IX process equipment, removal of all
contaminated piping and tankage and decontaminating the two bulldings and the buil'dlng grounds to levets
acceptable for unrestricted release. Materials not salvaged will be disposed of in the large tailing
impoundment. .

2.4 Mill-Area Cover and Grading \

The total area of reclamation within the mill area is approximately 50 acres, of which approximately 44 acres
will contain bu_ried mill debris. A flood diversion levee. described in Section 4.4.2 and shown on Figure-4.
will divert the Lobo Canyon fioods to the north and west of the mill and the'reclaimed tailing embankments
The entire mill site south ot the levee will be recontoured to achieve the final grades illustrated in Figure 4
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3.0 RADIOLOGICAL SURVEYS

Radiological surveys will be podonned during and after the reclamation acthties, Initially to delineate areas
of excess radium content in sols and subsequenﬂy to verity adequacy of sol clean-up. These include
gamma measurements using a callbraled microR meter. In conjunction with the gamma surveys. conducted
on a radlal grid with 100-meter spacing between sample points (Figure 5). soll samples will be collected
at designated grid locations to provide a baslis for gamma-radium correlation. If elevated levels of gamma
or Ra-226 are detected in any area, then aduitional surveys will be conducted on a 10-meter grid covering
that area. The gamma and Ra-226 surveys in the mil facllties area. IX plant and ore storage area will be
~ conducted on a 10-meter grid. . Radlological surveys (field ga?,nma and soll radium) are necessary 1o
determine the extent of soll contamination caused by mill opérations and windbiown talings. In addition.
recently enacted (EPA, 1989) amendments to the Clean Air Act require measurements of fadon flux through
the soll cover constructed as a radon barrier over taiings. '

3.1 Annual Surveys

In accordance with License Condition 19-D, HMC has been conduciing annual radiological surveys for
~ saveral years. These surveys have not.included gamma measurements or soil rad»um samples in the mill
. area, ‘which'Is assumed to be contamlnated 1o levels high enough to requlre cleanup of . surf cial soil
" throUghout the mill area. The 1990 soll and gamma survey conducted by HMC has been used as the basis
for the estimated extent of soil cleanup described in this plan. The 1991 survey wil_l\incor_pora!esome :
refinements to both equipment and methods (e.g.. lead shleiding 1o block sﬁlne from impoundment and
statistical correlation between gamma réadings and Ra-226 content of soil). This survey vyill be used to
- guide cleanup efforts assoclated_'wnh Phase 1 mill demaiition. Consequently.-the 1991 survey grid will
include the mill area. Sub_sequengl surveys, described below. will serve as the annual surveys for 1992 and
1993. )

. Annual surveys up to 1987 indicated that an area north and nonhéast of the large tailing impoundment had
soll radium concentrations that exceeded the 10.5 pCi/g Ra-226 limht allowed by License Condition 1€ D
Because these radium levels were apparcntly due to windblown tallings. the NRC directed HMC io remove
solls with excessive radium. HMC pe-formed these clean-up activities in 1987-1988, disposing of the
contaminated soifs at the north and eas} toes of the large impoundment and oh the small'lmpoundmem
Subsequent radiologlchl /surveys of the cleaned-up area showed that the ciean-up efforts were successful
in reducing sol radium to the required limft. «

3.2 Post-Phase 1 Survey A

' The gamma and soll radium survey conducted after the compiletion of Phase 1 mill demolition will cover the
entire survey grid used in previous annual surveys and will also cover a 10-meter sampling grid in the mill
area After the back end of the mill is demolished during Phase 1. the contaminated soils in this area. as
determined by the survey, will be cleared away before placement of cover soil. This post-phase 1 survey
will also serve as the 1992 annual survey required by License Co"pdition 19-0

'
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3.3 Post-Phase 2 Survey
This survey will be limited in scope. covering only the area that had been occupied by the front end of the
mill. This survey will be performed on a 10-meter grid and will inciude the ore pad as well as thé rest of the
ore handling and crushing sections. The front end structures and the ore storége area will be completely
removed, including shallow foundations. In those lucatic::s that will be north of the diversion levee. ‘An
estimated 2-3 feet of contaminated sod vill have to be removéd from the ore storage area prior to this
radiological survey. The poﬂlon,slof the ore pad and front end of the mill located under or south of the levee
will be covered by clean fill matertal in accordance with the designs for the construction of the levee and
for the mil area soll cover. Because this Phase 2 5urvey is limited in scope and will be performed in the
latter part of 1992, it will not be used as an annual survey. '

\

3.4 Final Survey

‘This survey will be the post-cleanup post-impoundment-closure survey. This survey will be performed aher

the radon barrier cover has been placed on the large tailing impoundment and the interim cover has been .
placed on the exposed surfaces of the small impoundment, i.e. after all tailinvg surfaces have been covered
and no subsequem windblown panlculate release trom the impoundments will be possible. This survey.”
conducted during 199_:_3ﬂ,,w1|l__tge the "ﬂq,al annual survey. It will cover the complete survey area on a 100~
meter grid including the mu'lf;l'rea using a microR meter for gamma readings. Soil samples for Ra-226

testing will not be cdleded unless gamma readings and 1991 gamma/radium correiations Indicate possible

excess soll radium In speclﬂc locations. Any soil still having excess radium levels wnll be removed for
disposal on the small Impoundment and that location will be resurveyed. -

3.5 NESHAP Radon Flux Measurements

HMC will use Method 115 of 40 CFR 61, Subpart T (EPA. 1989) to measure actual radon flux through the
completed radon barrier (soll cover). One hundred canisters will be distributed across the surtace of each
talling im.zoundment. These canisters will be placed on the large Impoundment during 1993 or whenever
cover construction is"completed and on the small impoundmént after cessation of evaporation pond
operations and- the reclamation of that impoundment is completed, estimated to be 10-15.years from the
date of this submittal. \
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4.5 Revegetation and Fencing ,
Approximately 750 acres will be disturbed enough to require revegetation. These areas include:

+  Flood control levee (12 acres)

- Mil faciiiies (50 acres) ‘

+ Bormrow areas (500 acres) i
« Contaminated soll areas (175 acres) :
- Brine pond area (8 acres) . . i
+ _Mine IX Plant (5 acres)

The revegetation plan is based on vegetation specles currently onlsne and inadjacent borrow areas, on the
ability to provide specles diversity, and on adaptabiiity of the species to the soll conditions. Both sod and
bunch-grass species rjavé been selected 1o help provide soil stability and minimize erosion. Due to climatic
condhtions, the seeding will be accomplished butween mid-June and mid-September. This period ot time
has the most favorable average moisture and temperature conditions for seed germination. Sead bed
preparaxion will be conducted following grading ot each. area hs!ed above Table 5 lists the selected

- _permanent seed mixture and seeding rates.

The agronomlc soll in the area Is primarily the Aparejo- Venadito complex. Thxs soil unit is found on flood

' plams and whhin large drainage areas. In addition, the Penistaja Fine Sandy Loam soll unit is in the vicinity

of the mill area. The solls from the borrow areas will be used for fill and cover and are capable of sustaining
vegetative cover. A soll survey conducted by the Soit Conservation Servlce in 1986 turther defines these
soil units (USDA, 1986). E

The areas to be revegetated will have seedbeds prepared as follows:
. Figod Comrot Levea: After construction, the surface area will be scarified with a disk or harrow to
provide a surface for drill or broadcast seeding. -

. Mil Area: The reclaimed hﬂl area, shown on Figure 4, will have two feet of clean soil cover that
' will be disked or harrowed to provide a surface for drill or broadcast seeding. Any area outside of
the burial area that has been compacted due to demolition activities will be ripped with a bulldozer
or equivalent equipment with ripper shanks which will make parallel cuts on the contour. The area
will then be disked or harrowed to provide a surface for drill or broadcast seeding.

.. Borrow Areas and Contaminated Soil Removal Areas: Areas that have been compacted through the
use of heavy equipment during soll excavation will be ripped as discussed above. The lotal area
_atfected will then be disked or harrowed to provide a surface for drill or broadcast seeding.

|
|
i
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- Brpe Ponds: Upon removal of the liner material and final grading. the area will be scarified as
. discussed above for preparation of dril or broadcast seeding.

« Ming X Plant. The buliding-area, the parking area. and evaporation pond area will be revegetated
In the same manner as the borrow areas.

All seeding will follow as closely as possible after seedbed preparation has been accomplished for each area
whhln the constraints of dimatic condltions. As discussed above, optimum seeding time Is between mid-
June and mid- September Plantlng in other time periods may be limited to the plaming of preparatory crop.
Two methods of eﬂectlvely seeding the area to be revegetated Include drill and broadcast seeding. Drill
'seeding will be th~ ~rmary method of seeding. Broadcast seeding Is not considered as effective as dril
seeding because of uneven seed distribution and seed desiccation # proper depth placement is not
accbmp“shed Drill seeding offers uniform plac3iment of seeds. requires fewer seeds per acre seeded, can
be drilied dlrecﬁy Into preparatory crop stubble, and provides a unform stand of seeded plants. All seedmg

will be conducted along the comour orata right angle to the prevailing wind. I

It broadéiiéi 'see‘dl'rig Is uséd seedlng will be accomplished using a cyclone-type broadcaster. Atter seeding.
the area will be conditioned by raking, harrowlng or other methods to ensure proper seed coverage with
‘ soil Condnloning will be conducted on the contour or at a right angle 1o the prevalling wind.

It can be anticipated that during some years the revegetation program may not achieve desired results. A
yearly evaluation will be made to determine revegetation success. If revegetation is not successful. the
area(s) requiring revegetation will be reseeded with the appropriate seed mixture, ~ontained in Table 5

Muich will be abplled to all seeded g[eaS to conserve soil moisture and protect against erosion. Application
will immediatety follow seeding and fertilization. Areas that were seeded with a preparatory crop may not
require mulching when perennlal species are seeded due 10 the stubble stand. This will have to be
determined on an area-by-area basis. All slopes within the affected area will be gentle, so no special mulch
(e.g.. celluiose wood fiber, burlap netting, etc.) will be required. Straw or hay mulch will be used. applied
at 2,000 pounds per acre. The straw or hay muich will be anchored with a straw crimper. A commercial
tertilizer will be applied at a rate recommended by the manutacturer.
/ .

Fencing will be used 1o control access Into the license area. The fencing will inhibit casual entry and exclude
Ivestock from the license area. The license area is already fenced. so only replacement or extension of this
fence should be necessary. To enclose the prc perty and separate it from public road rights-of-way. about
19.500 feet of three-strand barbed wire has been estimated. but only a traction of this will be new fencing
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7.0 SCHEDULE .

The mill decommissloning process started in February, 1990 with HMC's mill dlosure: The decommissioning
actMities conducted during 1890 included removal of some PCB's and other hazardous chemicals from
the shte to licensed disposal facilties. These materials were not- comaminated with radioactivity. General
cleanup during 1990 was conducted as well. including a washing down of the mill equipment and buildings
and removal of residual resource materials. As a necessary first step in the dewatering of the large tailing
impoundment, Homestake constructed an evaporation pond on the small taling impoundment during 1990
This allowed the discharge of cdlection well water to be switched from the large impoundment 10 the
evaporation pond 10 inhtlate the process of dewatering the large impoundment.

Table 2 shows the schedule for reclamation activities. beginning with 1991. This schedule ls based on the
assumption of, and contingent upon, approval for each reclamation activity early enough to start that activity
or the date shown on Table 2. ..The necessary approvals will include those of the NRC as well as other
. regulatory agencies (e.g.. NMEID approval of asbestos removal). Upon formal approval of HMC's
decommissloning plan and selection of a cohtractor for dismantling equipment and buildings, it is anticipated
that the next activity beginning in 1991 will be the removal o! heavy residual contamination and asbestos
trom the mil facility. Phase | of mill demolition-is scheduled to begm In June, 1991 and to be completed
by the end of January, 1992. Phase Il mill demomlon will be conducted in the third quarter of 1992. The
third phase of mill demolltion wil occur after the completlon of the ground water restoration program and
closure of the evaporation pond. ’ ‘
it ‘ :

There are two critical paths for the reclamation schedule. The first of these involves the sequence of
activities involved in the demolition of the mill Timely approval of this plan is critical to maintaining the
schedule shown on Table 2. If the necessary approvals can be obtained by April, 1991, it will be possible
to initiate the several sequential decommissioning efforts as shown in Table 2. The other critical path
involves the dewatering and reclamation of the large talling impoundment. This critical path Is influenced
by and essentially dependent on the rate at which the talling impoundment can be dewatered. This includes
not only the removal of tne free pond wat. .. which can expedited by several different methods, but also by
the drainage of sufficient pore water 10 allow earthwork required for recontouring and cover construction
1o start. The latter Is very time-dependent and can be influenced to only a limited degree by direct actions
on the part of Homestake. '

If the sequence and timing of reclamation activities shown on Table 2 can be executed as shown. the
priniary reclamation activities of the site will be compieted by the end of 1993. Activities remaining in 1994
and beyond include the completion of ground water restoration and monitoring program, the completion
ol dewatering of the large tall!ng'lmpoundmem pore water (directly linked to the ground water restoration
time schedule) and the placement of the rock cover # primary consolidation is still occurring in the Iargel
impoundment by the end of 1993
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. HEALTH AND SAFETY RADIATION AND SURVEY PROCEDURES
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2 RADIATION WORK ORDER PROCEDURE /

3 MILL RESPIRATORY PROTECTION PROGRAM
a. URANIUM MILL BIOASSAY PROGRAM
5. QUAUTY ASSURANCE PROGRAM FOR RADIOLOGICAL MONITORING
6 TABLE, HMC ENVIRONMENTAL RADIOLOGICAL MONITORING PROGRAMS
7. FIELD GAMMA SURVEY
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Lic No SUA-1471 ~Rev 1 Docket No 40-8903




FIELD GAMMA SURVEY

Standard Operating Procedure

EQUIEMEET

1.
2.

Eberline PRM-7 microR meter or equ1valent
Map showing" sectors

PROCEDURE

e s

1. Meters are calibrated against known standards and a pulse rate
meter. Calibration is performed either prior to survey or at
minimum of every six months.

2. Check -the instrﬁment model, serial number, battery check, high.:
voltage - reading and the last date the instrument was

3. To verify consistency in the gamma intensity measuréd,. a
Cesium-137--gamma check source 1is used each day prior to-
surveying. Check and record. .

4. A variability check is conducted for each scale of the meter.
Between 10 and 20-readings should be obtained for each scale.

Survey

1. Usinag a_ land survey point or equivalent as reference, the
gamma survey 1is conducted based on compass directiona!l
transects from center of tailing facility.

2. Survey measurements over large areas are taken at a maximum of
100 foot intervals on each of the 16 directional transects
from the tailing facility. Shorter intervals, usually of 50
meters are _requxred for definition of isolated areas of
contamination.

3. At each _survey point, the reading should be taken at 1 meter,
resetting the meter prior to each reading and allowan 30
seconds to el?pse before recording next reading.

A
'
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at lease 1 reading with Pb (oh ground) . at 1 meter; and 4) at
least 1 reading with Pb (on ground) at 5 centimeters resetting

. the meter prior to each reading and waiting 30 seconds before

recording next reading or probe end protected from shine usxng
a lead shield.

A compass is‘used to walk the grid from point to point.
Distances between measurement points are determined using both
a tape measure and pacing. Four large areas, pacing is used
with periodic taped verification of the distance paced.




SOIL SAMPLING

- Standard Operating Procedure

EQUIPMENT

USGS approved Auger or equivalentJ

1.

2. Balance and weights

3. Rotary grinder

4. Trays

5. Multichannel analyzer

6. Plastic bags

7. Marking pens

8. Cans

9. Trowel

10. Oven

4 : A ' N

PROCEDURE .. . , / S

1. cCollect soil sémples for analyses of the followihﬁﬁ

- Ra-226
2. Collect‘ samples with an Auger or similar device.
Approximately 1500 grams (one gquart volume) .should be

collected for analyses from at least 0 - 15 cm additional
check samples in some locations to be collected at the

following depths:

- 16 - 30 cm
- 31 - 46 cm

3. Place samples in a cloth or plastic bag and lab.. with the
following information:

.- Date sampled.
- Sampling location.

4. -Transfer sample from sample bag to a metai tray, remove and
discard leaves, twigs, roots and other vegetal debris. ‘

5. Place trays in oven and dry for 24 hours at 100° to 125° C.

6. Remove tray from oven. Allow . sample to cool to room
temperature.

7. Grind soil sample to at least 28 mesh.
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10.
- 11.

12.

13,

14.

15.

l6.

17.

18.

TTIRE STw SAMP PR

Weigh empty can and 1id, which will hold soil sample, record
weight and label sample, approximately 10% of sample is sent
to another lab for wet chemistry analysis comparison.

Place sample in preﬁeigheddcan and hand pack. Add additional

sample until container is full.
Seal container with silicone cocking. Record date and time.
Weigh sealed cqntainerﬂ " Record net Qeight.

Let canned soil sample age for no less than 15 days to reach
equilibrium. ! '

Ensure that the multi channel analy:zer settlngs are correct

before reading samples.

Place reference scurce sample in the well of the detector,
close the shield and acqguire a spectrum Read for 1000
seconds Record readlng

Place" empty can in the well and read same as source. Record™
readlng Fee

Place sample in the well of the detector and read.

Read the reglon of interest of the peak created by Bi 214 on
Channel 122 for Ra- 226 .

pet Cts x 1.711EEX10® = pCi = Ra pCi/g
Reference . Net Wt 1.44 ad. factor

Material



