




Department of Energy
Albuquerque Operations Office

P. O. Box 54OO
Afbuquerque, New Mexico 871 1S

''{0y L 885

Dear Friend:

Enclosed'is a copy of the Department of Energy (D0E-011lF) fjnal Environmental
Impact Statement, Remedial Actions at the Foimer Vanadium Corporation of AmerjcaMill Site, Durango, La Plata County, Colorado (D0E/EIS, 0ctobbr, 1995).

In November, I978, Congress enacted Publ'ic Law 95-604, the ,,Uran j um M'il I Tai I -
ings Radiation Control Act of 1978." The Act authoriies the DOE to enter jnto
cooperat'ive agreements with the affected states and Indian tribes jn order to
establish remedial action programs at inactive uranium mill tailings sites. The
Act st'ipulates that the DOE will meet the applicab'le standards proilulgated by
the Environmental Protection Agency. It further states that thb Nuclear
RgSulatory Commjssion (NRC)'is to concur in al1 major ctecisions and to'ljcense
the maintenance and monitoring of the final d'isposal sites.

Twenty-two sites.including Durango, Colorado, have been designated as eligiblefor remedial action. A cooperatjve agreement covering the giiOetines, reiponsi-bil'ities and conditjons for remedial actions at Duran!o and other Col6rado's.ites
was signed by Colorado and the D0E, was concurred in 6y the NRC, and became ef-fectjve on January 30, 1981.

The final statement has been prepared in compfiance wjth the Nat'ional Environ-
mental Policy Act of 1969 to assess the env'ironmental impacts of a proposed DgE
action to reduce the rad'iation levels ex jst'ing at the Durango site. DbE's
preferred alternative, as identified in the final EIS, is to decontamjnate the
Durango site and dispose of the material at a sjte'in Bodo canyon.

Copi es of
sons who
A Record
the f i nal

the final EIS are being provided to agencies, organizations, and per-
commented on the draft or who requested a copy of the final statement.
of Decision will be issued not less than 30 ciays after availabil'ity of
EIS is announced jn the Federal Register.
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s, Manager
Tai'l 'i ngs Project 0ffice
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Cover S heet

Fjnal Errv'i ronmental Impact Statement

Remed'i al Actions at the

Former Vanadium Corporation of Amerjca Uranium Mill Site

Durango, La Pl ata County

Col orado

Lead Agency: U.S. Department of Energy (D0E)
Cooperat'ing Agency: U.S. Nuclear Regulatory Commission (NRC)

Proposed Action: Remedial action at the Durango, Colorado, site under the
Urani um Mi I I Tai 1 i ngs Radi ation Control Act of 1978. The preferred hl terna-
tive'is relocat'ion of the raoioactively-contaminated material from a sjte
in Durango, Coiorado, to a site'in Bodo Canyon.

For Fuv'ther Information Contacr: (r) Mr. John G. Themel i s, Project
Manager, Uranium Mil.l Tailings Remedial Action Project 0ffice, U.S.
Department of Energy, Albuquerque Operations 0tfice,530i Central Avenue,
NE, Sui te 1700, Albuquerque, New Mexico 87i08, Ph: (505) 844-3941; (2)
Dr. Robert J. Stern, Director, Office of Envi ronmental Compl j ance, U.S.
Departmertt of Energy, Office of the Assistant Secretary for Environment,
Safety, ano Health, Room 3G-092, Forrestal Building, i000 Independence
Avenue SW, t,Jashington, D.C. 20585, Ph: (202) 252-460v; (3) Mr. Henry
Garson Esq., Assistant General Counse1 for Env'ironment, U.S. Department of
Energy, Room 6A-113, Forrestal Bu'i1ding, 1000 Independence Avenue SW,

Washington, D.C. 20585, Ph: (202) 252-6947.

For Copies of the FEIS, Contact: Project Manager at the above address.

(d)

(e)

Des j gnati F'i nal tIS (FEIS)

Abstract: Thi s statement eval uates the envi ronmental impacts associ ated
with the retnedial actions for the residual rao'ioactive materials remaining
at the inactive uranjum process'ing site located in Durango, Ld Plata
County, Colorado. The s'ite is a 126-acre tracr of privately owned land
which contains approx'imately i.6 mi'llion cubic yards of contamjnateo materi-
als incl udi rrg I.2 mil I ion cubi c yards of urani um and vanadi um tai 1ings.
The tatlings were produced by the former United States Vanadium Corporation
frorn 1943 to 1946 and by the Vanadium Corporat'ion of America from 1949 to
i963. Vanaoium tailings and uranium 0re vlel'e processed and sold to the
U.S. Atomic Energy Comrnission until the mill was closed in 1963.

Five alternat'ives are considered in this statement. These alternatives are
(i) n0 actjon, (2) stabj'lize the contam'inated materials on the Durango
site, (3) transport the corrtanrinated materials by either truck or conveyor
to the Bodo Canyon site for disposal and decontaminate the Durango s'ite,
(4) transport the contaminated materials to the Long Hollow site for dispos-



al and decontarnjnate the Durang0 siIe,
djspose of the taj'l ings at the Long
Durango sjte. Alternatjve 3 is the DOt'

and (5) rransport, reprocesS, ancj
Hollow site and decontarnirrate the
s preferred alternat'i ve.

All of the action alternatjves are designed to meet the requ'iremerrts of the
EPA standards (40 CFR Part I92). An assessment of the impacIs of these
f ive al ternat'ives was made i n terms of ef f ects on rad'iati on 1eve1s, ai r
q ua1 i ty, soi I s and mi neral resources, surf ace- and grourrd-water resources,
vegetat'ion and wi1d1ife, population and employment, economic structures,
and trattsportation networks. The irnpacts of the five alternatives are sum-
marized and compare0 in Table 1.3 and discussed in more detail in Section
5 .0.

The major impact of Alternative 1, no action, would be the continued pres-
ence of the tai 1 i ngs pi 1 es acijacent to the southwestern ci ty I im'its of
Durango. Raoi at'ion I evel s and ra0on f I uxes and concentrat.ions woul d rema'i n

above the EPA standards on and near the site. The general popuiation liv-
ing out to 80 kilorneters (50 mjles) during any 100-year perioo would re-
cei ve excess bronchj a.l doses expected to cause I.32 excess 1 ung cancer
deaths over the 100-year period. Impacts would continue at thjs rate for
tens of thousands of years.

These projections for the no-action alternative are based on the current
conditions of the tailings pi1es, including vegetation cover and'irriga-
tion. However, without remedi al acti on, the DOE cannot assure that the
tajlings would not be dispersed by wind or water. l.{jthout permanent stabi-
lization, tai'lings d'isposal or unauthorized removal could occur, and the re-
sulting health effects (cancer deaths) could be considerably higher than
those described in this EIS for the no action alternative.

Alternatives 2,3,4, and 5 are designecl to meet the EPA standards. The ra-
don flux standard of 20 picocuries per square meter per second wou'ld be met
by covering the contam'inated materials w'ith five feet of clay soils (six
feet for Alternative 5) so that by the time radon gas has diffused through
it, most of it would have decayed into sol.id daughter products that would
move no further. The longevity of the cover in A1ternatives 2,3,4, and 5
would be ensured by armoring its surface with coarse granular materials to
minimize wind and water erosion. Alternative 2 would invo'lve a commitment
to'a substantjal level of ongoing ma'intenance to achieve the project's
1000-year design I ife.

Following any of the action alternatives, the projected level of excess
lung cancer deaths due to the stabilized ta'ilings would be approximately
0.01 per hundred-year period (more than a 100-fold reduction over no ac-
tion). The estimated addit'ional impacts due to conducting any remedial ac-
tion would be smaller than the impacts of five years of no action.

In Alternat'ives 1 and 2, contaminated ground water beneath the tai 1 ings
piles at the Durango site would cont'inue to migrate to the Animas R'iver.
In Alternatives 3 and 4, a clay l'iner would reduce seepage at the alternate
site and by sorption, retard movement of radium and other contaminants. In
Alternat'ive 5, a clay and synthetic liner system woulrl retard seepage of
contaminatecj water out ot the stabi I ized tai 1 ings. In Alternatives 3, 4,
and 5, the contaminated ground water at the Durango site would be diluted
to background levels by mixing with clean ground water and by seepage jnto
the Ani mas R'i ver.



(f)

Amorrg the nonrad'iol ogi cal irnpacts, the most important woul d be the impacts
on the transportation corridor between the Durango site and the Bodo Canyon
borrow area (Al ternati ve 2) and between the Durango si te and the Bodo
Canyon site (Alternative 3) or the Long Hollow sjte (Alternat'ives 4 and 5).
Tne work required for the act'ion alternatives is very much like any moder-
ate, short-term earthmoving project. There would be typical construction
noises, dust, and additional traffic. The remedial action work for the
four act"ion alternatives would have a low to moderate, short-term impact on
the economy and social 'infrastructure of Durango or La Plata County. Plans
are being developed to m'itigate projected impacts to w'ild'lif e and to sever-
al archaeological sites e.ligible for listing on the National Register of
Hi stori c Pl aces.

Under Alternat'ive 5, the tail'ings would be reprocessed at the Long Hollow
site. The tailings were purchased by private industry in I977 for the ex-
press purpose of reprocessing the tai 1 i ngs to recover the m'i neral re-
sources remaining in the tailings. However, these plans to reprocess the
tailings were made under market conditions that were much more firvorable
than presently ex'ist.

Th'i s FEIS contai ns several changes from tne Draft Envi ronmental Impact
Statement (DEIS) issued by the DOE in October,19B4. These changes include
the fol 1 owi ng:

Addition of Section 6.0 which cclntains summaries of all public comments,
the DOE's responses, and photocopies of public comments.

Inclusion of a new transportation mode as an option with Alternative 3,
stabil izat'ion of the contaminated materials at Bodo Canyon. Alternative
3a uses truck transportation and Alternative 3b addresses conveyor trans-
portation (see Sections 1.3.3, 3.2.4, and the Addendum to Appendix A).

Ident'ification of Alternat'ive 3 as the D0E's preferred alternative. In
the DEIS, Al ternat'ive 5 was preferred; however, since the DEIS was
issued, the owner of the tajlings has determined that reprocessing would
not be economica11y viable.

Revision of the pr0jections of cancer health effects (Sect'i on 5.2) wh'i ch
woul d be attri buted to the remed'i al acti on

S

d

been changed; however, based on a reeval
different (more conservat.ive) health-effect
used (see Sect'i on 6.10.2).

. Esti mated doses have not
uation of r.i sk factors, a

con vers i on factor has been

I ncl us j on
S ect'i on s
to Appendi

Incl usi on
to Appen dj

of new data and eval uati on regardi ng ground-waterimpacts i n
5.6.2, 6.4.?, 6.5.2, 6.6.2, 6.7.2, 6.8.2, and in the Aodendum
wF

of a nel'l analysis of air pollut'ion d'ispersion in the Atlclendum
x D.

Addition of AppenOix L contain'ing a draft wjldlife mitigation p'lan

Addi ti on of
D ur an go Area

Appendi x presenti ng NCW SCI SMl C eval uati on of the



I ncl us i on of Appen di x
tion of the potential

I'l containing add'i tional tourism data and evalua-
jmpacts to Durango's touri sm i ndustry.

Addition of Appendix 0, summarizing the permits ano licenses which would
be required for the remedial action.

Reevaluat'ion of engineering design alternatives for stab'ilization in
place and transporting the tailings to the Bodo Canyon alternate dispos-
al site in Sections 6.3,6.4.i, and 6.5.i.
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1.1 PROJECI BACKGROUND

The Durango si
I i mj ts of Durango,
The sjte is owned by

I n gener a1 , the
the tajlings pi'l es
ponds area, on the
Smel ter Mountai n.

1 . O SUMMARY

te i s a L26- acre property j us t
La Plata County, ir southwest
Hecla Mjrting Company.

site is bordered on
and by U.S. Highways

north by Lightner

sout hwes t of the c i ty
Col orado (f i g ure 1. 1 ) .

the east by the Animas R'i ver near
160 an d 550 near the raff i n ate

Creok , an d on the sout hwest by

The former mill was built in 1942 on the site of an old leao smelter
by the United States Vanadium Corporation (USV), a corporation established
by the Federal government for the purchase of strateg'ic materials needed
during World l,Jar II (FBDU, 1981). In 1943, USV began reprocessing
vanadium tailings for the recovery of uranium for sale to the Manhattan
Project and operated the mill until 1946 when the mill was shut down. In
1949, the Vanad'i um Corporation of America (VCA) leased and subsequently
purchased the site. VCA operated the mill and sold uran'ium to the U.S.
Atomic Energy Commissjon (AEC) until March, 1963, when the m'ill was shut
down permanently. The sj te lvas purchased by Ranchers Expl orat.i on and
Development Corporation in I977, which was subsequently acquired by Hecla
Mining Company jn 1984.

The Durango site includes two tailings piles against the side of
Smelter Mountain resulting from the USV and VCA milling act'ivjt'ies. The
larger pile contajns about 1,230,000 tons, covers 14 acres, and is about
230 feet high. The smaller pile contains about 325,000 tons, covers seven
acres, and 'is about 90 feet high. Other contaminated materials are pres-
ent on the mill site, ore storage area, and raffinate ponds area. in addi-
t'ion to the on-site contamination, L37 off-s'ite properties in the vicinity
may be contaminated by tailings that have been w'indblown or otherwise re-
moved from the Durango s'ite.

In L978, Congress passed Public Law 95-604, the Uraniunr Mill Tailings
Radiation Control Act of L978 (UMTRCA), expressly finoing that uranium
mill tailings may pose a potent'ia1 health hazard to the public. The
Env'ironmental Protection Agency (EPA) was charged with the responsibility
for promul gati ng rad'i ol ogi ca1 and nonradj o1 ogi ca1 standards for remedi al
action at inactive uranjum m'i11ing sites. The final standards for jnac-
tive milling s'ites v'rere promulgated by the EPA, effective in March, 1983.
The U.S. Department of Energy (DOE) was authorized to enter into cooper-
ative agreements with affected states or Indian tribal governments to per-
form remedial actions to bring the raoiation levels at sites under their
jurisdiction within the EPA standaros. The Nuclear Regulatory Commission
(NRC) is to concur in the selection and performance of the remedjal ac-
ti ons, and at the concl usi on of the remedi al acti ons, wi 1 I j ssue I i censes
for long-term surve'illance and maintenance of the d'isposal sites.

0n November 8, I979, the D0E designated the Durango s'ite as eligible
for remedial action under UMTRCA. Tne DOE and the State of Colorado en-
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L.2

tered 'i nto an agreement jn 1981
and other sites in Colorado.

to perform remed'i al act'i on at th'i s site

In 1980, the State of Colorado jdentified nine potent'ia1 off-site djs-
posal areas for consideration'if the Durango site were to be cleaned up
and contaminated materials moved elsewhere. Colorado recrimmended four ar-
eas for further evaluation by the DOE, all of which are jn La Plata County
(Figure L.2). Subsequently, on the basis of addit'ional informat'ion, the
Rabbit Mountain site was eliminated from further consideration. Tne DOE
made an independent evaluation of the three remaining sjtes, p'icked the
Bodo Canyon and Long Hollow sites as the best alternatjves to on-sjte dis-
posal , and el im'inated the Pine Ridge site wjth the concurrence of the
State of Colorado (AppendiX C, in the DEIS, Alternatives That Were
Cons'idered But Rejected). The Bodo Canyon site is on the opposite side of
Smel ter Mountai n from Durango, about 1. 5 aj r mi I es southwest of the
Durango s'ite, and is owned by the State of Colorado. The Long Hollow area
is e'ight a'ir miles southwest of the Durango site and is privately owned.

DATA COLLECTION

Following the DOE's selection of Booo Canyon and Long Hollow as alter-
nate disposal sites for the Durango tailings and other contaminated materi-
a1s, jt was necessary to gather information on each of the sites. This
task included the rev'iew of readily avai'lable existing publ ished and unpub-
lished jnformation and collecting new site-specific data. Compilatjon of
the exist'ing information was accomplished by researching goverrment, pub-
1ic, and private sources, by contacting governmental agencies, and by site
reconnai s sance .

The I j terature revi ew, governmental agency contact, and si te vi s'i ts
led directly to the planning and in'it'iation of the field and laboratory
programs to collect the necessary add'itional jnformation for each site.
The types of information collected range from observations of wildlife spe-
ci es i nhabi ti ng the al ternate si tes to the determjnat'i on of concentra-
tions of rad'ioactive elements in ground water. The appendices published
in the DEIS and in this FEIS present the programs used by each of the tech-
ni cal di sci p1 i nes to conduct these studi es, whi ch j ncl ude geotechn'i cal en-
gineering, geology, surface- and ground-water hydrology, meteorology and
a'i r qual i ty, soi'ls , ecol ogy, radi ol ogy , soci oeconomi cs, I and use, and cu1 -
tural resources.

i.3 DESCRIPTION OF ALTERNATIVES

During the same period of t'ime that basel ine inf ormation b,as be'ing
collected, various conceptual engineering designs were evaluated to deter-
mjne the feasibility of stabilizing or of reprocess'ing and stabilizing the
contam'inated materials at each of the alternate sites. All of the action
alternatives were designed to meet the EPA standards (40 CFR Part 192) and
thereby reduce the potential health hazard by stabilizing the radioactive-
1y contami nated mater j al s I ocated at the Durango s'i te and at of f -s'ite vi -
ci ni ty properti es.
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Five alternat'ives have been identified for the remedial action at the
Durango si te. They are the fol 1 owing:

1. No acti on.

2. Stabilization of all contaminated materials on the Durarigo site.

3. Decontamination of the Durango site and stab'ilization of all con-
tam'inated materials at a sjte in Bodo canyon (the preferred
al ternati ve) .

Decontamination of the Durango site and stabiljzation of all con-
taminated materials at a site 'in Long Hollow.

Decontami nati on of the Durango s'ite and reprocessi ng and stab'i I j -
zation of the contaminated materials at the Long Hollow site.

The specif ic actions associated with each alternat'ive are summarjzed
in Table 1.1. The estimated vol umes of materials, manpower, duration, and
costs for each alternative are I isted 'in Tabl e 1.2.

Several conceivable types of alternatives are not cons'idered 'in this
document since the DOE determ'ined that they would not be reasonable alter-
natives. These include stabi I ization at other state-nominated locations
and transportation of the contam'inated materials by aerjal tram and slurrypipeline. These alternatives were determined to be unreasonable because
of high envjronmental and economic impacts (see Appendix C, Alternatives
That were considered But Rejected, and section 3.2.1 in this FEIS).

1. 3. 1 Al ternati ve 1 - no acti on

This alternative would cons'ist of performing no remedial ac-
tion, thereby allowjng the present conditions at the Durango site
to contjnue. The analysis of the impacts of the no-action alterna-
ti ve assumes that the present parti a1 cover and vegetat'i on are
mainta'ined on the tail ings piles (requiring continued irrigation
and ferti I ization) and that the pi 1es remajn structura]ly 'intact.
Although the'impacts assessed in the EIS are based on the current
conditions of the piles, there is no assurance that the current
level of maintenance would continue under the no act'ion alterna-
tive. W'ithout permanent stab'if ization, the tail ings may be dis-
persed by water, wind, or by human misuse.

L.3.2

In thi s al ternati ve, al l on-si te tai f i ngs and other contam-
inated materials plus those relocated from the off-site vicinity
properties would be stab'iljzed above grade on a 38-acre area at
the north end of the Durango site, which would be acqu'ired from
Hecla Mining Company by the State of Colorado. All tailings and
other contaminated materials would be recontoured into one cont'in-
uous smoothly contoured pi 1 e agai nst smel ter Mountaj n. The ta'i I -
ings and other contaminated materials would be covered by a five-
foot-thick layer of compacted clay that would reduce the release

4.

5.



Table 1.1 Surnrnary of specific actions associated wjth the alternatjves

Al ternati ve I

1. No remedi

No action:

al acti on wou I d be tak en .

Alternat'iue 2 - Stabjlization on the Durango site:

1. Acquisition of private property (the Durango site).

2. Instal lat'ion of temporary fencing, gates, signs, and other security mea-
sures at the Durango s'i te.

Demolition of structures on the site, including the smelter stack.

Constructjon of on-site haul roads; widening and 'improving County Road 211
from the on-site haul road to the borrow area in Bodo Canyon.

Excavation and relocation of contaminated materials from the raffinate
ponds area and off-site locations to the stabilizat'ion area.

Construction of diversjon ditches above the tailings p'i1es.

Flattenjng and recontouring of the slopes of the tailings pi1es.

Placement of stabi I jzation cover over the tai 1 ings and contaminated
materi al s .

Grading of stream banks on Lightner Creek and the An'imas River and con-
struction of a grouted riprap erosion barrier along stream banks.

10. Restoration of areas excavated to remove contaminated materials on and off
the Durango site by backf illing w'ith imported sojls and recontouring.

3.

4.

5.

6.

7.

B.

9.

11.

L2.

Recontourj ng of the Bo0o Canyon borrow area.

Revegetat'i on 0f backf i I I ed an d recontoured
sj te and the recontoured slopes at the Bodo

areas on an d off the Dur an go

Canyon borrow area.

cons'i sting of three-foot-high
th gateS, sigrS, and the 1ike,

13. Installat'i on of a permanent
concrete posts connected by
at the Durango site.

L4. Rel ease of the remai nder of the Durango s'i te for unrestricted use.

access barri er
steel cable wi

Alternative 3a,Dport:

1. Acquis'i tjon
s j te).

Stabillzat'i on at the Bodo Canyon site by truck trans-

I and ( Bodo Canyonof private land (Durango sj te ) and state



Tabl e 1. 1 Summary of specif jc actions assocjated wi Il't
(Continued)

I

tire alternat.jvel"'

Alternative 3a
(Contjnued)

Stabilization at the Bodo Canyon

2. Installation of temporary security fences, gates, and signs at both sites.

3. Constructjon of on-site haul roads at the Durango and Bodo Canyon sites;
wjdening and'improving County Roads 211 ano 212 between the two sites.

4. Construction of d'iversion ditches upslope from the stab'ilization area at
the Bo0o Canyon site, construction of erosion protection for arroyo head
cutting, tops'lopes and sideslopes of ex'isting drainage channel, and new di-
vers i on di tches.

sjte by truck transport:b

5"

6.

Strj ppi ng and stockpi f ing
Bodo Canyon borrow area for

Constructi on of four tai I
site.

of tops0'i I at the Bodo Canyon si te and at the
restor"ati on of di sturbed areas.

9.

i ngs retenti on embankments at the Bodo Canyon

Construction of a clay liner over the interior of the Bodo Canyon site.

Dernol ition or decontamination of structures on the Durango site, 'inc1 udi ng
the smelter stack.

Relocation of contaminated materials from the Durango site to the Bodo
Canyon sj te.

Pl acement of a stabi I i zati on cover over the di sposal area and eros i on-
protecti on covers over the di sposal area and down stream faces of the
emban kments .

Restoration of areas excavated to remove contaminated materials at the
Durango site by backfilling with imported so'ils, recontouring, and
revegetati ng.

Backfilling and recontouring excavated areas adjacent to Smelter Mountain
to provi de sl ope stabi 1 i ty.

Release of the Durango site for unrestricted use.

Recontouring of the Bodo Canyorr borrow area.

Revegetation of recontoured slopes at the Bodo Canyon borrow area.

11

i0

L2.

13.

L4.

15.

16. Installation of a permanent access
concrete posts connected by steel
at the Bodo Canyon si te.

barri er consi sti ng of three-foot-hi gh
cable wjth gateS, s'i grS, and the 1ike,



Tabl e 1. 1 Summary of spec'i f j c acti ons associ ated w j th
(Continued)

the al ternati vesd

Al r
por

1

tiBati 
ve 3b Stabi I lzati on at t he Bodo C anyo n site

state

by con veyor tr an s-

Acquisition of
s'i te).

pri vate I and (Durango site) and I an o ( Bodo Canyon

Installation of temporary security fences, gates, and signs at both sites.

Construction of on-site haul roads at the Durango and Bodo Canyon sites;
improving County Roads 2I1 and 212 between the two s'ites.

Corrstructjon of approximately 14,300 feet of pipe conveyor and maintenance
road for the conveyor.

Construction of djvers.ion ditches upslope from the stabilizatjon area at
the Bodo Canyon site; constructjon of erosjon protection for arroyo head
cutting, topslopes and sideslopes of existing drainage channel, and new di-
versi on di tches.

2.

3.

4.

5.

6. Stri ppi ng and stockpi 1 i ng of topso'i I at
Bodo Canyon bort'ow area for restoratjon of

Construct'i on of four ta'i 'l ings retention
si te.

the Bcldo Canyon site and at the
di sturbed areas.

embankments at the Bodo Canyon

8. Corrstruction of a clay liner over the interior of the Bodo Canyon site.

9. Demol itjon or decontamination of structures on the Durango site, incl uding
the smelter stack.

i0. Relocation of contaminated materjals from the Durango sjte to the Bodo
Canyon site by conveyor.

1i. Placement of a stab'i I ization cover over the di sposal area and erosion-
protect'i on covers over the d'i sposal area and downstream faces of the
enrbankments.

12. Restorati on of areas excavated to remove contami nated materi al s at the
Durango s'i te by backfj l l i ng wi th imported soi l s , recontouri ng, and
revegetati ng.

13. Backfilling and recontouring excavated areas adjacent to Smelter Mounta'in
to provi de sl ope stabi 1 i ty.

L4. Dismantling and either salvage or disposal of the conveyor.

15. Release of the Durango site for unrestricted use.

16. Recontouring of the Bodo Canyon borrow area.



Table 1.1 Sunmary of specifjc act'i ons assocjated with
(Continued)

the al ternati v esd

Al te
port

L7.

18.

rpatj ve
:' (conti

3b Stabiljzation
n ued )

the Bodo C anyon site by conveyor trans-

Revegetation of recontoured slopes at the Bodo canyon borrow area.

Instal I ati on of a permanent access barri er consi st'ing of three-foor,-h'igh
concrete posts connected by steel cable with gates, signs, and the'like,
at the Bodo Canyon site.

at

Alternat'ive 4 - Stabilization at the Long Hollow s'ite:D'c

1. Acqui s'i ti on of pri vate I ands (Durango and Long Hol I ow

2, Instal lation of tempor ary sec ur i ty fences , gate s ,
si tes.

Corr struction of 0n-site haul roads at the
w'i deni ng and improv j ng of County Road ZLI;
al l el to County Road 141 between County
site.

Dur an go an d Lon g Hol I ow s i tes;
constructjon of a haul road par-

Road ?LI

si tes) .

and s j grS, at both

3.

4.

5.

Construction of d'i version ditches upslope

Stri ppj ng and stockpi 1 i ng of topsoj I at
Canyon borrow area for restorati on 0f dj

Stri ppi ng and stockpi 1 i ng of soi I from
the Long Hollow site.

and the Long Hollow

Hollow site.

I ow s i te and the Bodo

t he d'i s pos a 1 area at

of the Long

the Lon g Hol
sturbed areas.

the bottom of6.

7 . Constructi on of a sand and gravel underdraj n.

B. Constructi on of a cl ay I 'i ner over the underdra j n.

9. Construct'i on of a tai 1 i ngs retenti on embankment.

10. Demolition or decontamination of structures on the Durango site, including
the smelter stack.

11. Relocation of contaminated materials from the Durango site to the Long
Hol I ow si te.

L2. Placement of a stabili
tecti on covers over
embankments.

13. Restorati on of areas
Durango site by backfil

zation cover over the d'i sposal area and erosjon pro-
the djsposal area and downstream faces of the

excavated to remove contaminated materi als at the
1i ng wi th 'i mported soi I s and recontouri nq.



Summary of specific act'i ons associated wjth
(Continued)

Alternative 4 - Stabilization at the Long Hollow site:b'c' (Continued)

14. Backfi 1 Iing and recontouring of excavated areas adjacent to Smelter
Mountai n to provj de sl ope stabi 1 i ty.

15. Release of the Durango sjte for unrestricted use.

16. Revegetation of the backfi.lled and recontoured areas at the Durango site
and the borrow areas.

L7. Installation of a permanent access barrier consisting of three-foot-high
concrete posts connected by steel cable with gates, signs, and the 1ike,
at the Long Hollow site.

Alternative 5 - Reprocessing and stabil'ization at the Long Hollow site:b'c

1. Acqui si ti on of pri vate I ands (Durango and Long Hol I ow s'i tes) .

2. I nstal I at'i on of temporary securi ty fences, gates, and si gns , dt both
si tes.

Construction of on-s'ite haul roads at the Durango and Long Hollow sites;
widening and improving County Road 2II; construction of a haul road par-
allel to County Road 141 between County Road 211 and the Long Hollow sjte.

Site preparation at the Long Hollow site including the construction of d'i-
version ditches upslope of the site, a clay and synthetic liner system on
the bottom of the site, a ground-water interceptor trench on the northwest
side of the site, and the leach and evaporation ponds

Dismantling, shipment, and installation of the Naturita processing plant
at the Long Hollow site.

Relocation of the mr'1.| tailings from the Durango site to the Long Hollow
site.

Table 1.1 the al ternati vesa

3.

4.

5.

6.

7 . Reprocessi ng of mi l.l tai 1 i ngs at the Long Hol low si te
pl ant products to other faci I i ti es for ref i ni ng.

8. Stripping and stockpiling of topsoil at the Long Hollow
Bodo Canyon borrow area for restoration of disturbed areas.

9. Partjal placement of a stabilization cover at the Long
leaching tanks become fjlled with reprocessed ta'i1ings.

10. Demolition or decontamination of structures on the Durango
the smelter stack.

and sh'i pment of

area an d at the

Hollow site as

site, jncluoing
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Tabl e 1. 1 Summary of specif ic actjons assocjared w.i th
( Con cl uded )

the al ternati uusu

Al ternati ve 5
(Conti n ued )

11. Rel ocati
cessing

L2. Di smantl
si te.

Reprocessi ng and stabi I i zati on at the Long Hcll I ow s i brc

on and placement of contaminated materials not suitable for repro-
at the Long Hollow site.

i ng and di sposal of the reprocessi ng p1 ant at the Long Hol I ow

13. F j nal pl acement of a
sj on-protection cover.

14. Restoration of areas
Durango s'i te by backfj

stabil jzation cover and two-foot-thick rock ero-

excavated
1 1 i ng w'i tfr

contaminated materials at the
I s and recontouri ng.

15. Backfi 1 i i ng and recontouri ng
Mountajn to provide slope stabjl

16. Revegetat"i on of the backf i I I ed

to remove
jrnpcrted soj

of excavated areas adj acen t to Sme I ter
i ty.

and recontoured areas at the Durango s'i te

use.

consj sting of three-foot-high
th gateS, s'i gflS, and the 1ike,

L7"

19.

and the borrow areas.

Rel ease of the D ur an go s i te for unre strj cted

Installatjon of a permanent access barrier
concrete posts connected by steel cable wi
at the Long Hollow sjte.

uAll of the act'ion alternatives 'incl ude remedi al action of the estimated I37
v'ici ni ty properti es. Appendj.r B, i n the DEIS, Vi cin'ity-Property Remed'ial
Actions, Durango Site, conta'ins a description ot the procedures and 'impacts of

hremedial action at the vicin'i ty propertjes.
"Preliminary designs 'i nd'i cate that the various
upgraded wi th a bal anced cut and fi I I so that

"wi 
1 I not be req uj red.

"Alternatives 4 and 5 are located at the same
measures to protect ground water.

haul roads can be widened and
borrow materi als for the road

s'i te but i ncorporate di f f erent
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Table L.2 Est'i mated vol
durati or, and

umes Qf ,mqtgrial ru,
CoStC'oreoTr9 for

manpowetrb,
each al ternati ve

A I ternat i ve 1 No acti on:

Quantities, staffing, du[at'i on,
an d costs not appl i cab I e"

Al ternati ve 2 Stabi I i zat'i on on the Durango s'i te:

Total vol ume of contami nated materi al
Excavated taj f i ngs pl aced j n reshaped pi 1 e

Contami nated materi al s moved from other areas
onto 38-acre stabilizat'i on area

Stabi I j zati on cover materi al s

Imported eros'i on-protect'i on ri prap
f or drai nage cfr annel s

Grouted riprap for stream bank erosjon protect'i on
Excavation of diversjon ci'i tches
Restoration grading jmported fill
Est'i mated peak number of constructjon personnel
Estj mated project durati on
Ma'i ntenance costs f on ri ver eros i on control
E sti mated total cos t'

1,617,0U0 cu yds
488 , 000 cu yd s

264,000 cu yds
418,000 cu yds

15,000 cu yds
88,000 cu yds
44,000 cu yds

2L5,000 cu yds
56
LZ months

26.4 million
2L.0 m'i ll jon

106L7,000 cu yds
L87,000 cu yds
522,000 cu yds

529,000 cu yds
29,000 cu yds
44o000 cu yds

72,U00 cu yds
40, 000 cu yd s
19,000 cu yds

7L
18 months

$26.3 mill'i on

Al ternati ve 3

A I ternat i ve 3a

Stabi I tzati on at the Bodo Canyon si te:
( the pref erred al ternat'i ve )

Transportati on by truck:

Tot,al contami nated materi al s excavated and trucked
to Bodo Canyon sjte

Restorati on grad'i ng imported f i I I at Durango s j te
Embankment construct'i on at Booo Canyon site
Materi al excavated from dj sposal area and pl aced

as Iiner and cover material
Imported ri prap for di versi on channel s

Imported er0s i on-protecti on ri prap on embankments
Imported eros i on-protecti on gravel and

beddi ng for stabi I j zati on cover
Imported r j prap f or gu1 

'l y eros'i on protect'i on
Excavat'i on of diversion ditches
Estimated peak number of constructi on personnel
Est'i mated project duration
Est'i mated total cost

Al ternat j ve 3b Transportat'i on by conveyor:

Total contami nated materi al s excavated and trucked
to Bodo Canyon site 1o 6L7 ,000 cu yd s

T2



Table I.2 Est'i mated
durat j or,

vol r rnes (

and cosrEldTBlFiA'l::'
(t ont j nued)

manpow€rb,
each al ternati ve

Alternat'ive 3b - Transportatjon by conveyor: (Continued)

Restoration grading jmport,ed fill at Durango sjte
Embankment c0nstruction at Bo0o Carryon site
Materi al excavated from di sposal area and pl aced

as I i ner and cover materi al
Imported r j prap f or di vers j on clr annel s

Imported er0sion-protectj on ri prap on embankments
Imported eros j on-protecti on gravel and

beddi ng for stabj I izati on cover
Imported r j prap f or gul ly eros'i on protecti on
Excavation of cutoff trenches and divers'i on ditches
Estj mated peak number of con structi on personnel
E st i mated proj ect d u[ at j on
Estimated total cost'

Al ternat'i ve 4 Stabi I'i zati on at the Long Hol I ow s j tet t

Total contami nated materj al s excavated and trucked
to Long Hol I ow si te

Restorati on grad j ng jmport,ed f j l l at Durango si te
Embankmerr t construct"i on at Long Hol I ow si te
Excavat"i on of di vers'i on channel s

Imported sand and gravel for underdraj n

Materi al excavated at Long Hol I ow si te and pl aced
as I i ner and cover materi al

Imported riprap for djversion channels
Imported erosi on-protecti on gravel and

beddi ng for stabi I i zati on cover
Grav€l , prepared subgrade, excavat'i on, and

gradj ng for haul road paral I el to County Road 141
Estimated peak number" of constructjon personnel
Est'i mated project duration
Est'i mated total cost

Total c0ntaminated materi als excavated and trucked
to Long Hol low s'i te

Restoration gradjng imported fill at Durango site
Embankment construct'i on at Long Hol I ow si te
Excavation of djversion cfr annels and retent'i on ponds
Material excavated ar Long Hollow s'i te and placed

as I i ner and cover materi al
Imported eros j on-protecti on gravel for

stabi I i zat'i on cover

IB7, 000
522,000

529,000
29 ,000
44,000

72,000
40, 000
19,000

64
22

$24. i

1, 617 ,000
187 ,000
90, 000

256,000
351 , 000

1 ,028, 000
77,000

24i,000

I20,000
79
2B

$41 .8

months
m'i llion

CU

cu

cu
CU

CU

CU

CU

CU

CU

cu
cu
cu
cu

cu
cu

cu

cu

yos
yds

yds
yds
yds

yds
yds
yds

yds
yds
yds
yos
yds

yds
yds

yds

yds

Alternative 5 - Reprocessing and stabilization at the Long Hollow site€:

1 , 6L7 ,000 cu
187 ,000 cu
900,000 cu
300, U00 cu

1,527,000 cu

335,000 cu

months
mi I I i on

y0s
yds
yds
yds

yds

yds
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Tabl e L .2 Est'i mated
durati o[,

volumes qf materia'l sa, manpowerb,
and cost" for each al ternatj ve (Concl uded )

A.lternati ve 5 - Reprocessi ng and stabi l i zat j on at the Long Hol l ow s'ite: e

(Conti nued)

Imported riprap for djvers'ion channels
Gravel, prepared subgrade, excavation, and

grading for haul road para11e1 to County Road 141
Estimated average number of reprocessing phase personne'l
Est'imated project $urati on
Esrimated net cost'

77 ,U00

L20,000
64
82

$34. 5

cu yds

cu yds

months
million

uS.. Tab'les A-8, A-13, A-18, A-22, A-23, and A-24, jn Appendix
*and Table A.32 of the Addendum to Appendix A in this FEIS.
"See Tables A-6, A-11, A-16, A-19, A-20, and A-2I, in Appendix

A of the DEIS

A of the DEIS

^and 
Table A.31 of the Addendum to Appendix A in this FEIS.

"Does not incl ude land-acquisit'ion costs, finance and interest costs, 1ega1
and administratjve fees, vic'inity-property cleanup costs, or the costs of long-
term majntenance for mjscellaneous items such as fence and warning signs. Does
not jnclude costs for haul roads. Because the cost of long-term maintenance
for river erosion control for Alternative 2 'is substantial and not an item for

,Alternatives 3,4, or 5, thjs cost has been included in the table.
"For Alternative 2, maintenance costs required for river erosion corrtrol
(i.e., replacing grout) for 1000 years would be $26.4 million in present day
dollars. This cost is based on replacing 25 percent of the grout every 25
years for 1000 years and for construction only. This cost was not included in

^the project cost shown in Table I.2
"The total costs of Alternat'ives 4 and 5 are dependent on the type of ground-

.water m'i t'i gati ve measures req ui red.
'Tne net cost of A'lternative 5 is the total cost ($61.2 m j I l'ion) minus the val -
ue of the uranium and vanadium produced ($26.7 million). These est'imates are
based on a se11ing price for uranium and vanadjum of $21 and $Z pe!" pound,

_respecti ve1y.
eCosts for each of the alternatives have been adjusted since the DEIS was pub-
lished to reflect more accurate unit costs based on remed'ial action at other
UMTRA Project s'ites. The unit costs jn Alternative 3b were developed using
unit costs comparable to those used to adjust the costs for the other

*a1 ternati ves.
"The cost to mai ntai n the vegetati on cover wi th Al ternati ve 1 (approximately
$300,000) would be incurred by Hecla Mining Company rather than the D0E and

.' State of Col orado.
'The capital cost for the conveyor is est'imated to be $3.9 million. The oper-
ating and majntenance cost is estimated to be $.69 million.
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1.3.3

of radon into the air above the pile to EpA standaros. Materialfor the cl ay cover and general backf i l f i ng of excavati ons el se-
where at the site would be obtained from borrow areas 'in Booo
canyon. This material would be transported to the Durango sjte by
25-ton-capacity trucks over a widened and improved counti Road 211
and a newly constructed on-site haul road on the Dur'ango s.ite.
The surface of the stabilized pile would be protected fiom wind
and water eros'ion by a one-foot-thick layer of sand and gravel
overlajn by another two-foot-thick layer of gravel, cobblei, and
boulders up to 14 inches jn di ameter. These granular materjals
would be obtajned from the quarry locateci west of the raffinate
ponds area. Tne final stabilized pile woulo have a maximum heightof about 250 feet and slopes of 3 horizontal to 1 vertical. ine
toe of the stabilized pile would be protected from stream-bank
eros'ion and flood waters from a probable Max.imum Flood (pMF) by
placement of a five-foot-thick grouted riprap erosion barrier
along the south bank of Lightner creek and the west bank of the
Ani mas Ri ver . The grouted ri prap wou I d req ui re repeated
mai ntenance over the I ife of the embankment. The pieces of
quarrieo rock, up to 42 inches jn diameter', would be bonded
together by a grout mixture of cement and sand. Fina'l ly,
ownership of the stabil'ization area would be transferred from the
state to the DOE, and the NRC woul d i ssue a I i cense for i rs
1 ong-term survei I I ance and mai ntenance. A permanent accessbarrier would be erected around the 38-acre stabilized site;
access to and u!e of the property would be restricted. Depending
on NRC 's 1 i censi ng req ui rements, i t may be necessary to i nstal I
monitoring wells, air samplers, or other dev'ices around the sjte.
The remainder of the site would be released for any use consjstent
with local land-use controls.

In this alternative all tailings and other contaminated mate-rials, inc1uding those temporari1y stored at the Durango s'ite from
cleanup of vicinity properties, would be stab'ilized on state-owned
1and, partially below grade in Bodo canyon. The Durango site would
be acquired by the state of colorado prior to commencement of reme-
di al -acti on acti vi t'i es. Al ternati ve 3 woul d uti I ize transporta-
tion either by truck (Alterna.tive 3a) or by conveyor (Alternative
3b). The Bodo Canyon site, a shallow drainage bas'in approximately
3.5 road miles from the Durango tailings pi1es, is owned and man-
aged by the Col orado Di vi si on of Wi I dl ife (CDl,J ) as part of the
Bodo Wi I dl ife Area. The CD[,J purchased the property from the
Nature conservancy subject to deed restri cti ons whj ch I im'i t the
use of the property to management as ',wi I dl if e hab j tat. ,, The ba-
sin would be enclosed by constructing four embankments and cover-
ing the 3 hclrizontal to 1 vertical slopes of the embankments with
three feet of erosion-protect'ion riprap materials obta'ined from
the quarry west of the raffinate ponds area. Add'itional measures
would be taken to protect aga'inst erosion from the existing
drai nages.

15

Alternative 3 - decontamination of the Duranqo site and stabiliza-
rton ot rne contam'tnated matertal at a site in Bodo canyon -- the
preferred al tern at j ve



l,ji th Al ternati ve 3a, contaminated materi al s woul d be haul ed
to the al ternate di sposal si te by a fl eet of 25-ton-capaci ty
trucks travel'ing over a newly constructed haul road on the Durango
site and on County Roads zLL and 2I2 which would be upgraded.
Upgrading would include the widening of the road to 35 feet and
other improvements to accommodate the haul trucks.

|,Jith Alternative 3b, contaminated materials would be hauled
to the alternate disposal site by a 12,300-foot-1ong conveyor sys-
tem. The conveyor route would be constructed from the taifings
ponds area to the raffinate ponds. From the raffinate ponds the
corrveyor would turn west, traverse a ridge, and eventually connect
with the Bodo Carryon disposal sjte. Bulky demolition rubble and
ri prap woul d be haul ed to the Bocto Canyon s'ite 'in haul trucks us-
ing County Roads 211 and 2I2. The roads would be improved by add-
ing turnouts; however, extensive widening would not be needed.
The conveyor and ma'intenance road would occupy an area approximate-
1y 20 feet wide along the conveyor route. A 2000-foot-long convey-
or would a.lso be constructed between the Bodo Canyon borrow area
and the Bodo Canyon disposal site to transport restoration fill to
the taj 1 i ngs si te.

Placement of the contaminated materials w'ith either trans-
port option would be conducted in a phaseo sequence of excavating
100-foot-wide benches, compacting a two-foot-thick liner on the
bottom of the excavation, backfilfing with contaminated materi-
a1s, and covering these materials wjth five feet of on-site clayey
soils derived frorn the excavatiorrs. The l'iner materials would al-
so consist of on-s'ite clayey soils. Following the complet'ion of
the stabilized cover, its surface would be graded to provide drain-
age. Two feet of rock i nc1 udi ng fi I ter 1 ayers (one j nch ( D,( two j nches ) woul d be pl aced on the topsl opes 

' 
and a two--to8?

iock .layer incl uoing filter material (D^n = on€ foot) would be
placed on the sideslopes to protect the sitE from erosion. A wild-
I i fe mi ti gati on p1 an woul d be impl emented to mi ti gate the 'impacts

on the Bodo Wildlite Area. Following stabilization in Bodo
Canyon, the state would transfer ownership of the 41-acre d'isposal
area to the D0E, and the NRC would issue a license for long-term
surveillance and maintenance at the site. Depending on NRC's lj-
censing requirements, it might be necessary to jnstall monitoring
devi ces (e.9., water-samp1 i ng wel I s ) around the si te. A permanent
access barrier would be erected around the 41-acre stabilization
area, and access to and use of the s'ite would be restricted. Ex-
cavated areas of the Durango site wou'ld be backfilled and recon-
toured to a I evel compati b1 e w'ith the surround'i ng terrai n wi th
materials 'imported from the borrow area jn Bodo Canyon, and re-
vegetated. The excavated areas adjacent to Smelter Mountain would
be backfilled and recontoured to provide for the stability of the
Smelter Mountain slopes. The Durango site would then be released
for any use cons i stent wi th I ocal I and- use control s .
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1,3.4 Al ternati ve 4 decontamination of tlre Durango site and stabjl jza-
tion of the c0ntamjnated mater.i al at a site fn

In this alternative all tailings and contaminated materials,
including those temporarily stored at the Durango site from clean-
up of vicinity properties, would be stabjljzed.in a partjally
below-grade stabi I ization area in Long Ho1 1ow, which would be ac-
quired by the State of Colorado. The state would also acquire the
Durango si te. Tne Long Hol I ow si te i s I ocated in a shal 1 ow,
gently s'loped, U-shaped va11ey approximately 11 road mjles south-
west of the Durango site. Six feet of natural material would be
excavated from w.ithin the stabiljzation area and a sand and gravel
underdrain would be placed on the bottom of the excavation to pro-
vide an avenue for ground-water movement away from the stabil'ized
pile and thereby eliminate the potential for ground-water mounding
beneath the stabilized p'i1e. A compacted clay 1iner, three feet
thick, would be placed over the underdra'in, covering the entire
disposal area. The stabilization area would be enclosed by con-
structing an earthen embankment across the va11ey using materials
excavated from surface-water diversion ditches. The downstream
slope of the embankment would be 5 horizontal to 1 vertical. A
fleet of 25-ton-capacity trucks would be used to haul the contam-
inated materjals to the Long Hollow site over County Road 211, and
a two-m'il e haul road constructed parai .lei to County Road 141.
Courrty Road zll would be widened to 35 feet and improved through
gravelling the surface, providing improved drainage, and eliminat-
ing blind curves. The contaminated materials would be deposited
over the ljned sect'iorr of the disposal area in 100-foot-w'ide incre-
ments. The contaminated materials would be covered with five feet
of clayey soils obtajned from the excavation of the surface water
diversion ditches, the bottom of the stabilization area, and a bor-
row area downslope from the embankment. Following the construc-
tion of the stabjlized cover, its surface would be graded to pro-
vi de drai nage. Two feet of rock i ncl udi ng fi I ter I ayers (one i nch
1 D^n ( two inches) would be placed on the tops'lopes and two
feet""of- rock i nc1 udi ng the fi I ter 1 ayers (D.^ = 14 j nches ) orr
the s'ideslopes to protect the site from erosioYrY F'ina1ly, owner-
ship of the 80-acre disposal area would be transferred from the
state to the DOE. The NRC would 'issue a license for long-term
surveillance and majntenance at the Long Hollow site. A permanent
access barrier would be erected around the 80-acre tract, and
depending on NRC's'licensing requirements, environmental monitor-
i ng devi ces (wel I s, ai r sampl ers, radi ati on detectors ) mi ght have
to be installed around the site, which would be restricted from
access and use. Tne Durango sjte woulo be backfilled and recon-
toured to a level compati b1e wi th the surroundi ng terrajn w'i th
materi al s imported from the borrow areas in Bodo Canyon and
revegetated. The excavated areas adjacent to Smelter Mountain
would be backfilled and recontoured to provide for the stability
of the Smelter Mounta'in slopes. Tne Durango site would then be
released for any use consistent with local land-use controls.
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1.3.5 Alternative 5 - decontam'ination of the Durango site and reprocess-

I n thi s a1 ternati ve, al I of the ta'i 1 i ngs at the Durango sj te
would be transported to the Long Hollow site over a period of 51
months and reprocessed by a modified heap leach process to recover
most of the uranium and vanadium resources which ex'ist in the tail-
irrgs. Fo11ow'ing reprocessing of the tailings, the other contam-
irrated materi als from the Durango site, incl udi ng those tempor-
arily stored at the Durango site from the cleanup of vicinity prop-
erties, would be stabilized in a part"ially below-grade embankment
at the Long Hollow s'ite. As in Alternative 4, the State of
Col oraoo woul d acqui re both the Durango and Long Hol I ow si tes.
Al I acti vi t.ies associ atecj wi th decontam'inati on of the Durango
si te, transport and reprocessi ng of the tai f i ngs, and constructi on
of the tailings embankment would be performed by a private compa-
ny. The heap leaching facilities at Naturita, Colorado, would be
transported to the Long Ho11ow site, and a clay and synthet'ic lin-
er system would be constructed to prevent the leakage of leach so-
I uti ons . A ground-water i nterceptor trench fi I l ed wi th sand wou'l d

be ct-rnstructed on the northwest s'ide of the s j te to provi de an av-
enue for the movement ot shallow ground water away from the s'ite.
The tailings would be transported to Long Ho11ow by a fleet of 25-
ton-capacity trucks over County Road zIL and a two-mile haul road
constructed paralle1 to County Roao 141. County Road 211 would be
upgraded as descrjbed for Alternative 4. The tai lings would be
spread over the I iner system in leacn vats and acio woul d be
spread over the taif ings to remove the uranium and vanadium re-
sources.

The urani um- and vana0i um-rich sol ution would be col lected in
lined retention ponds adjacerrt to the leach tanks. The solution
would be periodically transported by tanker truck to an existing
milling operation for final processing. Following the comp'letion
of reprocessing operatioris, t,he lesser corrtaminated soi ls and oth-
er rnaterials would be transported to the Long Hollow site and used
to fill in the retention ponds. All of the contaminated material
at Long Hollow would then be contoured jnto a gently sloping em-
bankment and covered with six feet, of compacted clayey soils and
two feet of rock to protect the site from erosion. Tne errtire pro-
cess for reprocessing ano stabilizing the tailings would require
BZ months to complete. Fina11y, ownership of the 195-acre site
would be transferred from the state to the DOE. Tne NRC would is-
sue a license for long-term surve'illance and ma'intenance at the
Long Hol I ow si te. A permanent access barri er woul d be erected
arounci the si te, and, dependi ng on the NRC 's 1 i censi ng req ui re-
ments, environmental monitoring devices (wells, air samp'lers, radi-
atjon detectors) might be instal led arourrd the site. The Durango
site would be backfi lled and recontoured to a level compatible
wi th the surroundi ng terra'in w.ith materi als imported f rom the bor-
row areas in Bodo Canyon and revegetated. The excavated areas ad-
jacent to Smelter Mountajn would be backfilled and recontoured to
provide for stability of the Smelter Mountain slopes. The Durango
site would then be released for any use consistent wjth local land-
use control s .
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Al though Al ternat'i ves 4 and
'i ngs at the same location, these
ent rneasures to protect the shal
includes an underdrain and clay I
an jnterceptor ditch and a c'l ay
unclerdrajn in Alternatjve 4 may
term but would still mainta'i n 'i ts

5 include stabjljzing the tail-
al ternati ves i ncorporate di ffer-

I ow ground water. Al ternati ve I
i ner wh i I e Al ternati ve 5 i n cl ucies
and synthetic ljner system. Tne
have some pl uggj hg over the 1 ong
integr.i ty.

1.4 AFFECTED ENVIRONMENTS

Tne region potential'ly affected by the alternatives under consider-ation'is the central part of La Plata County in southwestern Colorado.
The Durango, Booo Canyon, ano Long Hollow sjtes are all w'ithin about eight
air miles of one another sourhwest of the city of Durango, the primary pop-
ulation centerin the region. Durango is located on the northern rim of
tlre San Juan Basin in an area of geologic, topographic, and land-use f,ran-
sition. North of the rim are the high, mountainous crystalline-rock com-
pl exes where base and preci ous metal s were once extensi ve'ly mi ned and
which are now used primariiy for outdoor recreation. South of the rim is
a broad basin of sedimentary rocks characterized by mesas, plateaus, and
flatlands where agriculture, ljvestock grazing, coal mining, and oii and
natural -gas producti on are domi nant.

The climate'in the Durango region is semiarid, characterized by warm
summers, cool springs drrd autumns, and moderately cold w'inters. Tempera-
tures range from an average daily maximum of 87"F during July to an aver-
age dai 1y minimum of 11'F 'in January. Annual precipitat'ion averages
about 18 inches. Air quality in the Durango region meets all of the
Nati onal Ambi ent Ai r Qual i ty Standards.

1.4.1 Durango s'i te

The Durango site covers an area of about 126 acres just out-
side of the southwestern city limits of Durango at an elevatjon of
approximately 6500 feet. The s'ite'is bordered on the north by
Lightner Creek and U.S. Highway 160, on the east by the Animas
Rjver and U.S. Highways 160 and 550, and on the southwest by the
slopes of smelter Mountain. Hecla M'ining company currently owns
the s'i te .

The origina'l topography of the site has been altered by con-
structi on act'i vi ties and the p1 acement of two tai 1 ings pi 1es
aga'inst the side of Smelter Mountajn. The small tailings pile js
about 90 feet high and contajns about 325,000 tons of tailings.
The large p'i1e, just south of the small pi1e, is about 230 feet
high and contains an estimated 1,230,000 tons of ta'ilings (FBDU,
1981 ). Al I surface water from the tai 1 ings pi 1 es u1 timately
drains into the Animas River.

Ground water at the Durango site occurs in the unconsolidated
ri ver grave'l s beneath the tai 1 ings pi I es, mi 1 I si te, and part of
the raffinate ponds area. The shallow ground-water system d'is-
charges to the Animas River during periods of low flow and is re-
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I.4.2

The Durango site contains contamjnated materia'ls inc'luding
the uranium and vanadium tailings, old lead-smelter s1ag, smelter
stack, bui 1 oi ng materi al s and rubbl e, and soj I s. It i s estimated
that more than 400,000 cubic yards of contamjnated materials (oth-
er than tajlings) rema'in on the Durango site (FBDU, 1981).

Revegetation through seeding and regular irrigation on the
s'l opes of the tai 1 i ngs pi 1 es has been on1 y parti a1 1y successful .
Wind and water erosion of the oiles continues to occur. A rel-
at,i vely good stand of grasses has been estab'li shed 'in the raf -
finate ponds area. Because of sparse forage and cover for wilo-
1ife, the area has only marginal value as wildljfe habitat.

Bodo Canyon site

The Bodo Canyon site is located approximately 1.5 air miles
southwest of the Durango sjte. Bodo Canyon 'is an ephemeral drain-
age basin of about 4.5 square miles bordered by Smelter Mountain
on the north, Carbon Mountain on the south, the Animas River on
the east, and the drainage divide between Ridges Basin and Bodo
Canyon on the west. The upper slopes on the north and south sides
of the Booo Canyon drainage area have gradients up to 20 percent
and drai n 'into smal'l canyons and subbasi ns; the BoOo Canyon s j te
is one of these sma'll, gently sloping subbasins near the upper
west end of the Bodo Canyon drainage area at an elevation of about
7i00 feet. Almost al I of the Bodo Canyon si te's surface area
sl opes gently toward a gu1 1y at the north-central part of the
site. Maxjmum topographic relief from the highest po'int on the
site to the bottom of the gu11y is about 100 feet

Ground-water flow systems at the Bodo Canyon site exist both
wi thi n the surf i ci al al I uvi um/col I uvi um and upper porti on of the
bedrock and entirely within the bedrock. Recharge to the beorock
aquifer is from infi.ltration in outcrop areas and by leakage from
the shallow alluvial aquifer system. Tne ground water from these
systems 0oes not meet, without treatment, the EPA primary or sec-
ondary dri nki ng water standards for publ ic water suppl i es (see
Table F-25, Appendix F, Water Resources Informat'ion,'in the DEIS).
The only surface water at the Bodo Canyon site occurs from s'ite
drai nage.

The Bo0o Canyon area is part of a land parcel deeded to the
Division of Wildlife by the Nature Conservancy for use as wjldl'ife
habitat. Natural vegetation 'in Bodo Canyon ranges from grasslands
to sagebrush on bottoml ands to foothi I ls covered wi th scrub oak,
rabbitbrush, and other shrubs. Scattered ponderosa pine, pinyon
pi ne, and juni per occur throughout the area but are especi a1 1y
preval ent on the upper s1 opes. The Bodo Wi I dl ife Area provi des
excel lent hab'itat for deer, elk, sma11 game an"ima1s, and raptors.
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1.4.3

The Lorrg Hollow alternare disposal s'ite is locateo approx-
imately eight air miles southvrest of the Durango sjte in a gently
sloping, slighrly concave va11ey bottom at an elevatjorr of about
7400 feet, that forms the headwarers for the Long Hol'low drainage
system, which is an ephemeral tribut,ary ot the La p.lata River.
Maximum topographic relief across the proposed stabilization areais approximately 35 feet.

There is only one ground-water system of primary interest at
the Long Hol low site. This js a shal low system which occurs in
the unconso'l'idated surficial deposits and upper bedrock (fractureo
Lewis Shale). Potential deeper water-bearing strata occur in the
cliff House sandstone, at least 600 to 800 feet below the surface
at Lgng Hollow. It is unlikely that the deeper system is in any
way influenced by the shallow system. The shallow aquifer system
di scharges through seepage i nto the Long Hol I ow drai nage channel
or the La Plata River'. Surface water at the Long Hollow site con-
s'ists of two stock watering ponds that capture surface-water run-
otf and water from several jntermittenr springs within the va11ey
bottom and on the nillsioes above the valley f1oor. A small irrj-
gation systen also drains to the ponds.

Vegetat'i on at the
scat tered sagebru s h on
port mountajn mahogany
the west are occupj ed by
areas of sagebrush and
area.

All of the s'i te is prjvarely owned
the spring and fall as a gathering, lamb'i
sheep. Three hi stor j c s'i tes and two 'i soljdentified in the v'i c'i nity of the Long Hol

and js currently used jn
r9, and grazi ng area for
ated ar ti f act f i n ds were
low site.

I . 4 .4 Bodo C anyo n bo rrow area

Two adjacent borrow sites in Bodo Canyon, herein referred to
as the Bodo canyon borrow area, are located approximately 0.3 m'ile
south of the Booo canyon
north slope. Elevat'iorrs in

si te at the base of Carbon Mounta.i n's

from 6900 to 697 5 feet , an d
bo rrow s i tes ran ges from 30

L i ke the Bodo Carryon s'i te , rhe
Bodo l,Jildljfe Area, whjch is ovvned
[^ljldlite (CD[^l). Narural vegetat'i on

the v'i cinity 0f the borrow area range
top0graphic reljef acr'oss each of the

to 50 teet.

borrow area 'i s located in the
by the ColoY^ado Divjs'i on ofjn the borrow area cons'i sts
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1.5

primari ly of sagebrush wi th scattered patches of wheatgrass.
Isolated p'inyon pine and juniper trees occur on the low ridges to
the east and west of the borrow ay'ea. Tne habitat js used by
deer, e1k, and non-game wildlife.

Nej ther preh j stori c
wi th i n the bor row area .

sites nor artifacts have been identified

An abandoned sandstone rock quarry owned by the CD[./ is locat-
ed 0.25 mile west of the raffinate ponds at the Durango site and
could be used as a source of large-sized rock. 0ther sources of
large-sized rock are located between Trimble Bridge and Bakers
Bridge, north of Durango, and on Florida Mesa, south of Durango.

ENViRONMENTAL IMPACTS

The impacts of the five alternatives are summarized and compared jn
Table 1.3 and discussed'in more detail in Section 5.0.

The major impact of Alternative l, no action, would be the continued
presence of the tailings piles adjacent to the southwestern city limits of
Durango. Radi ati on levels and radon fl uxes and concentrati ons woul d re-
main above the EPA standards on and near the site. The general population
living out to 80 kjlometers (50 mjles) during any 100-year period would
receive excess bronchial doses expected to cause L.32 excess lung cancer
deaths over the 100-year period. Impacts would continue at this rate for
tens of thousands of years. These pr0jectjons for the n0 action
alternative are based on the current condjt.ions of the tailings pi1es,
inc'luding vegetation cover and irrigation. However, without remed'ial
actj on, the DOE cannot assure that the tai 1 i ngs woul d not be mi sused, or
that the tailings would not be dispersed by wind or water. Without
permanent stabj'l'ization, ta'ilings dispersal or unauthorized removal could
occur, and the resu'lting health effects (cancer deaths) coulO be
consi derably hi gher than those descri bed in thi s EIS for the no acti on
alternative. A.lternatives 2, 3, 4, and 5 are designed to meet the EPA

stanoards (4u CFR Part I92). The radon flux standard of 20 picocuries per
square meter per second would be met by covering the contaminated
materials with five feet of clay so'ils (six feet for A'lternative 5) so
that by the time radon gas has djffused through it, most of it would have
decayeo into sol id daughter products that woulo move no further. The
longevity of the cover in Alternatives 2,3, 4, and 5 would be ensured by
armoring its surface w'ith coarse granular materials to minimize wind and
water erosion. A'lternat'ive 2 would'involve a commitment to a substantial
level of ongoing maintenance to achieve the Project's 1000-year design
I i fe. Fo1 1 owi ng any of the acti on a1 ternati ves, the projected I evel of
excess 1 ung cancer deaths due to the stabi I i zed tai 1 i ngs woul d be
approximately 0.01 per hundred-year period (more than a 100-fold reduction
over no action). The estimate0 add'itional impacts due to conduct'ing any
remeoial actjon would be smaller than the'impacts of five years of no
acti on.

The radi ati on dose for Al ternati ve 3b i s based in part on dust
emission factors for open conveyors because emission factors for pjpe
conveyors have not been developed. Tnis probably results in overestima-
ti on of the radi o1 ogi ca1 impacts.
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Among the nonradiological impacts, the rrii-rst important would be the.im-
pacts on the transportation corridor between the Durango site and the Bodo
Canyorr borrow area (Al ternatj ve 2) and between the Durango sj te and the
Booo Canyon site (Alternative 3) or the Lorrg Hollow site (Alterrratives 4
and 5). Alternatives 4 and 5 wou.ld both require approximately 7.5 addi-
t'iorral miles of road improvements than required for Alternatives 2 and 3a.
Alternat'ive 3b wculo require the constructjon of only three road turnouts
as opposed to widening County Road 27I wtth Alternative 3a. Tne average
dai 1y traf f ic vol unte for Alternat'ive 4 would be almost tw'ice that ot
Al ternati ve 5; however, the durati on of Al ternat'i ve 5 wou I d be three to
four times longer than the other action alternatives.

In Alternatives I and 2, contaminated ground water beneath the tajl-
ings piles at the Durango site woulo continue to migrate to the AnimasRiver. In Alternat.ives 3 and 4, a clay ljner would reduce seepage at the
alternate site and, by sorption, retard movement of radium and other con-
taminants. In Alternative 5, a clay and synthetic l'iner system would re-
lqtO see.page of contami nated water out of +"he stab i I 'i zed tai 1 i ngs . I n
Alternatives 3, 4, and 5, the contaminated ground water at the burango
si te wou I d be di I uted to background 1 eve1 s by mi x'i ng wi th cl ean grouno
water and seepage 'i n to the An i mas R'i ver .

In Alternatjve 2, surface water (Animas River) would indirectly be
protected by the stabilization cover which would keep runoff from percolat-
ing into the tailings and other contaminated materials. There are no pe-
rennial surface waters requiring protection at either the Bodo Canyon or
Long Hollow sites, Alternatives 3,4, and 5.

The work required for the action alternatives is very much like any
moderate, short-term earthmovjng project. There wou'ld be typical con-
struction noises, dust, and additional traffic. However, these impacts
woul0 be no greater than those experienced from other construction pro-jects such as building an earth dam or an'interstate highway. All of
these impacts would be manageab'le, and appropriate mitigating actions such
as fugitive dust and erosion control, using adequate mufflers on errg'ine-
driven equipment, and scheduling work for daytime hours would be taken to
lessen their severity. A1so, as on any large construction project, there
would be the potential for occupational accidents occurring among the reme-
dial action workers.

The remed'ial action work for the four action alternatives woulo have
a low to moderate, short-term impact on the economy or soc'ial infrastruc-
ture of Durango or La Plata County. At most, for the construction work-ers, there would be 4I full-tjme equ'ivalent jobs during one year for
Alternat'ive 2,50 full-time equivalent jobs for 18 months under Alterna-tive 1a, 58 equivalent full-time jobs for Alternative 3b,53 full-time
equivalent jobs for 28 months under Alternative 4, and 40 tuit-time equiva-
lent jobs for 82 months for Alternative 5. The peak work force for Alter-
natives 2, 3d, 3b, 4, and 5 would be 56, 7I,64, lg, and 64 employees,
respect i ve1 y.

_ Fina11y, there is a large difference in monetary costs among the five
al ternat'i ves. Al ternati ve 1 woul d not invol ve any cost to the DOE.
Alternative 2 would cost about $2i.0 milfion, Alternative 3a would cost
$26.3 mi11ion, Alternative 3b would cost $24.1 mi11ion, and the cost for
Alternative 4 would be $41.8 million. Alternative 5 woulo cost $61.2 mil-
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1.6

1ion, but these costs would be partially offset by the sale of the uranium
and vanadium recovered during reprocessing ($26.7 mjllion) based on a sell-
i rrg price f or urani um and vanadi um of $21 and $2 per pound, respect'ive1y.
Therefore, the net cost 0f Al ternati ve would be $34.5 m'i llion. The
engi neeri ng desi gns for Al ternati ve 5 are based on conserv- ati ve
assumptions and the actual costs may'increase or decrease as a re- sult of
the final engineering designs or by site-acquisition costs. Tne cost
distribution between the DOE and the comparry performing the repro- cessing
woulo be negotiated between these two parties. Tne costs of Alternatjves
4 and 5 are heavi 1y dependent on the type of ground-water mi ti gati on
measures that would be selected. Tne three nritigative measuy'es presently
under consjderation are the use of an underdrain, interceptor trench, or
an upslope shift in the location of the stabilized pi1e.

These estimated costs do not i ncl ude si te acqui si ti on and ri ght-of-
way costs, 1ega1 and administrative costs, finance and interest charges,
costs for vicinity-propert'ies cleanup, or the costs of long-term surveil-
I ance and mai ntenance.

All of the four action alternat'ives have been designed to remain ef-
fect'ive for up to 1000 years to the extent reasonab'ly achjevable and, in
any case, for at least 200 years. Alternatives 3, 4, and 5 woulo meet
this design standard with very limited maintenance. However, Alternative
2, stabilizat'ion at the Durango site, would require a rnuch greater level
of maintenance over the project's design life because of the potential for
meandering ot tne Animas River channel, the design's dependence on grouted
riprap for erosion protection, and the use of surface-water divers'ion chan-
nels to direct surface-water flow from Smelter Mountain around the north
and sou th ends of the stab'i I i zed p'i I e. The greater I evel of mai ntenance
reouired for Alternative 2 would irrcrease the costs of this a'lternat'ive.

As d'i scussed in Section 5.2L, various mitigative measures are under
consideration to reduce the potential environmental impacts from. each of
the remed'i al -acti on al ternat'i ves. Among those measures under consider-
ation are: (1) the implementation of wjlolife and archaeological m'it'iga-
ti on p1 ans; (2) pl acement of rock to protect against erosion at exi sting
orainages for Alternatjves 3a, and 3b; and (3) the construction of an

underdrain or interceptor trench, or the upslope relocation of the dispos-
al s'ite away from the ground-water discharge area, to protect against con-
tam'inat'ion of surface and ground water for Alternat'ives 4 and 5.

REMEDiAL ACTIONS

The actual work would be done on the site(s) during this phase of the
program. Remedial actions would be performed by the DOE's Remedial Action
Corrtractor (RAC) and jts subcontractors. The RAC would compet'i tjvely
award firm, fixed-price subcontracts for the bu'ilciing demo'lition, earth-
movi ng, corrstructi on, and materi a1 -hand1 i ng act'i vi tj es req ui red at each
site. The construction would fol low a predetermined schedu'le in which ma-
jor acti vi t'ies have been pl anned arrd a t'ime peri od f or each step deve-
1oped. Tabi es 1. I and I.2 i ndi cate the bas'ic remedi al acti on act.iv'i t'ies
and the materi al s handl i ng and resource vol umes, manpov\,er req ui remettts , du-
ration, and cost for each alternative.
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During the construction period, a set of safety and contamination con-trols would be followed to ensure that no workers are exposed to radiation
levels beyond acceptable limits, and thal no significant amount of radjoac-
tive material escapes into the surrounding areas.

Additional and more detailed informatjon on the proposed remedial ac-
t'ion acti vi t'ies wi I 'l be publ i shed as i ndi cated j n Tabl e 1.4.

Table I.4 Document publ jcation schedule Durango remed.i al
acti on project

Doc umen t type Schedul ed pu bl j catj on date

Final s'i te documents

Remedial Action Plan (jncluding
Heal th and Satety P I an and
Radj ol ogj cal Support Pl an )

S j te Conceptu al Des i gn

S i te C haracter 1 zat j on Report

Fjnal Design and Specjfjcat'i ons

Site Licensjng Plan

Site Survejllance and Ma'i ntenance Plan

Fal I 1985

Fal I 1985

Fal I 1985

Spri ng 1986

1gB7a

lgB7a

L.7

uTh. Site Surveillance and Maintenance plan and the site
for Alternative 5 would be issued in 1993.

I j cen s j n g pl an

POST-PROJECT SURVEILLANCE AND MAINTENANCE

Title I of the UMTRCA defines the authority and roles of the Depart-
ment of Energy (DOE), the Nuclear Regulatory Comm.ission (,,Comm.ission"),
and the intent of licensing regarding'inactive tailings sites in the vari-
ous states. In part, Section 104(f)(2) of the UMTRCA reads:

" . . . upon compl eti on of the remed'i al acti on program . . . (rhe s.i te )shall be majntained pursuant to a license issued by the commis-
sjon in such a manner as will protect the public health, safety,
and the env'i ronmerrt. The commi ssi on may, pursuant to such I i c-
ense or rule or order, require ...monitoring, maintenance, and
emergency measures necessary to protect public health and satety
and other actions that the comm'iss.ion deems necessary to comply
w'ith the standards (EPA) of Sectjon 275..."
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Accordjngly, tfre remedj
EPA standards (40 CFR Part
irrg is to ensure cont'irtued
renedi al -acti on surve'i I I ance

The DOE wiII
req uj remen ts of
Section 104(t) (2)
be desjgnated by
Commjssjon.

al actjon must dernonstrabe cornpliance wjth the
L92) and thus, the pri me objectj ve of I j cens-
cornpl i ance w j th the EPA standards vj a a post-
and maintenance progrdlil .

conduct the maintenance and monitoring pursuant to the
the Commission's license until March 7, 1990, under
of UMTRCA. At that time, the D0E or another agency to
the Pres i dent wi I I maj ntaj n the si te as req ui red by the

A detai I ed custodi al survei'l I ance and nra'irrtenance program woul d be de-
fined jojntly by the DOE and the NRC ouring the NRC licerrse appl jcat'ion
and approval process. The basi c el ements of th i s program as proposed by
the DOE at thi s tirne are di scussed 'in Secti on 5.22.

All of the action alterrratives have been desigrreo to remajn effective
for up to 1000 years to the extent reasonably ach'ievable and, in any case,
for at least 200 years. Alternatives 3, 4, and 5 would meet this design
standaro witn very l'im'ited rnaintenance. However, it is anticipated that
A'lternative 2, stab'ilization at the Durango site, would require a greater
Ievel of rnaintenance because of the potential for meandering of the Animas
R'iver channel, the design's deperrdence on grouted riprap for erosion pro-
tection, and the use of surface-water diversion channels to direct surface-
water flow from Smelter Mountain ar0uno the north and south ends of the
stabilized pi1e.
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2.0 PURPOSE AND NEED

The remedi al acti on al ternatj ves (except no acti on) presented in thi s
Durango Final Environmental Impact Statement (FEIS) are possible strategies for
reducing the radioactivity levels at the Durango site to meet the EPA standards
(40 CFR Part I92). The purpose of these standards js to protect the public
health and safety and the envjronment from potent'ial radiological and nonradio-
logical hazards associated with residual radioactive wastes and other contam-jnated materials at the sites. The remedial-action project would accompljsh one
major goal: removing a potential public health hazard, i.€., that potential haz-
ard associated with these wastes.

2 .-L THE URANIUM MILL TAILINGS RADIATION CONTROL ACT OF i97B

In L978, Congress passed Public Law 95-604, the Uranium Mill Tailings
Racl'i ati on Control Act of 1978 (UMTRCA ) , expressly fi ndi ng that urani um
mill tailjngs located at'inactive (and active) mill sites may pose a poten-
tial health hazard to the pub'lic. The UMTRCA charged the EPA with the re-
spons'i bi 1 i ty f or promul gati ng remeo'i al acti on standards f or.inacti ve
uranium milling s'ites. Under the UMTRCA the DOE is authorized to enter in-
to cooperat'ive agreements with affected states or Indian tribal govern-
ments to perform remed'ial actions to bring the radiation levels at the
sites in the'ir jurisdictions to with'in the EPA standards (40 CFR Part
I92). The DOE will fund 90 percent of the remedial action cleanup costs
(except on Indian land where DOE will fund 100 percent); the affected
state will provide tne remaining 10 percent. All remedial actions per-
formed under the UMTRCA must be done in accordance with the EPA standards
(40 CFR Part L9?) and with the concurrence of the NRC, which wjll issue a
license for the long-term maintenance and monitoring of the disposal s'ite
after the cleanup work js complete.

Title I to the UMTRCA identjfied 22 jnactive processing sites to be
designated by the Secretary of the DOE for remedial action, inc'luding the
Durango site. Effecti ve 0ctober 19, 1981, the D0E and the State of
Colorado entered 'into a cooperative agreement under UMTRCA, settjng forth
the terms and conditions for the DOE and the state cooperat'ive remedial ac-
tion effort, including 90 percent (DOE), 10 percent (state) cost-sharing,
the state's real estate acquisition resporrsibilities, the state's responsi-
bif ity for nominat'ing potential alternate disposal sjtes, and provision
for the DOE's development of a remedial action plan after publicat'ion of
the Durango Final Environmental Impact Statement (FEIS). (The remedial ac-
tion plan will be concurred in by the state and the NRC.)

EPA STANDARDS2.2

2.2.L General

Pursuant to the requirements of UMTRCA, the EPA has promulgat-
ed health and environmental standards to govern cleanup, stabiliza-
t'ion, and control of resioual radioactive materials at jnact'ive
uranium milling sjtes. The promulgated standards establ'ish re-
qui rements f or l ong-term stabi f ity and rad'i at'ion protecti on and
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provj de procedures
q uaf i ty.

for en suri n g the protect i on of grou nd-water

In developing the standards, the EpA determined "that the pri-
mary objective for control of tajlings should be isolation and sta-
bjlization to prevent their misuse by man and dispersa)'by natural
forces such as wind, rain, and flood waters" and that,,a secondary
objecti ve shou I d be to reduce radon emi ssi ons from tai 1 i ngs
p'i1es." A third objective should be "the elimination of signii-
icant exposure to gamma radi ation from taj'lings pi1es,, (EpA,
1983). These conclusions were based on a determination that the
most _s'ignif icant publ ic health ri sks were posed by exposure of peo-ple living and working jn structures contaminated by relocated
tailings. The EPA further concluded that the potential for contam-
ination of ground water and surface water should be evaluated on a
site-spec'ifjc basjs.

The EPA standards are djscussed in the following paragraphs
and are summarized in Table 2.L.

2.2.2 Long-term stabj I i ty

Isolation and stabilization of tailings jn order to prevent
misuse by man and djspersal by natural forces js the primary objec-
tive of the EPA standards. Accordingly, long-term stability was
emphasized jn the development and promulgation of the standards.
Thi s i s consi stent wi th the gui dance provi ded by the 1 egi s1 ati ve
history of UMTRCA which stresses the importance of avoiding remedi-
al actions wh'ich would be effective only for a short period of
time and wh'ich would require future congressional considerations.

The EPA standard-setting process distinguished "passive con-
tro1s," such as thjck earthen covers, below-ground djsposa1, rock
covers, and mass'ive earth and rock dikes, from "active controls',
such as semi-permanent covers, fences, warning signs, and restrjc-
t'ions on land use. Active control covers could be expected to
need frequent replacement or other major repairs requiring the ap-
propriation and expenditure of public funds. In settjng the stan-
dards, the EPA called for des'igns which rely primarily on pass'ive
control s.

The standard is framed as a longevity requirement which recog-
nizes the d'ifficulry in predicting very long-term performance with
a very high degree of confidence. In establishing the longevity
requirement, the EPA concluded that ex'isting knowledge permits the
design of control sysrems that have a good expectation of lasting
at least 1000 years. Therefore, a design objective of 1000 years
was established to be satisfied whenever reasonably achievable,
but in any case with a minimum performance period of 200 years.

The standard recognizes the need for jnstitutjonal controls
such as custodjal maintenance, mon'itoring, and contingency res-
ponse measures. In its preamble to the standards, the EpA calls
for such controls to be provided as an essent'ial backup to the pri-
mary passi ve control s.
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PART I92 . HEALTH AIIO TIIVIROIIMEIITAL PROTECTION STANDARDS FOR URANIUI,l MILL TAITINGS

SUBPART A - Standards for the Control of Residua] Radioactive Materials from Inactive Processing Sites

192.02 Standards

Control sha'll be designed to:

(a) Be effectiye for up to one thousand years, to the extent reasonably achievab'le, and, in
any case, for at least 200 years, and,

(b) Provide reasonable assurance that releases of radon-2?2 from residual radioacti ve
mateflial to the atmosphere will not:

(1) Exceed an average release rate of 20 picocuries per square meter per second, or
(?) lncrease the annua'l average concentration of radon-2?2 in ai r at or above any

location outside the disposal site by more than one-half pjcocurie per'liter.

SUEPART B - Standards for Cleanup of Land and Buildings Contaminated rith Residua'l Radioactive llaterials
from Inacti ve Urani um Processing Sites

192,12 St.ndards

Remedial actions shall be conducted so as to provicle reasonable assurance that, as a result
of residual radioactive mate|ials from any designated processing site:

(a) The concentration of radium-226 in land averaged over any area of 100 square meters
shall not exceed the background level by more than -

(1) 5 pCi/9, averaged over the first l5 cm of soil below the surface, and
(2) 15 pCi/9, averaged over 15 cm thick layers of soil more than 15 cm be'lo* the

surface.

(b) In any occupied or habitable building -

(1) The objective of remedial action shall be, and reasonable effort shall be made to
achieve, an annual average (or equivalent) radon decay product concentration
(including background) not to exceed 0.02 l{1, In any case, the radon decay product
concentration (inc'luding background) shal l not exceed 0.03 l[, and

(2, The 'level of gamma radiation shall not exceed the background 1eve1 by more than 20
mlcroroentqens oer hour.

SUBPART C - Inplementation (condensed)

I92.20 GuidanceforImplementation

Renedia'l action will be performed with the "concurrence of the iluclear Regulatory Ccrnmission
and the full participation of any state that pays part of the cost" and in consultation as

appropriate vith other government agencies.

192.21 Criteria for Applying Supplemental Standards

The jmplementing agencies may apply standards in lieu of the standards of Subparts A or B if
certain circumstances exist, as defined in 192.21.

I92.22 Supp'lemental Standards

,,Federal agencies implementing Subparts A and I may in lieu thereof proceed pursuant to this
section with respect to generic olind'ividual situations meeting the e)igibility requirements
of I92.2I."

(a) ". . .the implement'ing agencies shall select and perform remedial actions that come as

close to rEeting the otherwise applicable standards as is reasonable under the
ci rcumstances. "

(b) ,,. . .remedial actions shall, in addition to satisfying the standards of Subparts A and

8, reduce other residual radioactivity to levels that are as low as is reasonably
achievable."

(c) ,,The implementing agencies may make general determinations concerning remedial actions
under th'is Section that will apply to all locations with specified characteristics, or
they may make a determinatjon for a specific location. l{hen remedial actions are
proposed under this Section for a specific location, the Department of Energy shall
inform any private orners and occupants of the affected location and solicit their
cocrnents. The Department of Energy shal I provi de any such comments to the other
implementing agencies Iand] shall also periodically inform the €nvironmental Protectlon
Agency of both general and individual determinations under the provisions of this
secti on. "

Ref: Federal Register, Vo1une 48, No.3, January 5,1983,40 CFR Part 192.

TABLE 2.1 EPA STANDARDS



2.2.3 Radon emi ssions control

2 .2.4

The EPA identified a reduction of radon emissions from tail-
ings piles as the second objective jn its standards for the con-
trol of tailings. In developing the standards, it consjdered sev-
eral alternative approaches and selected an emjss'ion limitation as
the primary form of the standard. In addit'ion, it established a
concentrati on I 'imi t as an al ternat'ive f orm of the standard f or use
i n cases where the DOE determi ned that the al ternati ve was
appropri ate.

In establishing the emiss'ion limitation for tailings pi1es,
the EPA sought to reduce both the maximum risk to jnd'ivjduals l'iv-
ing very near the sites and the risk to the population as a whore.
with regard to indiv'iduals very near to disposal sites, the EpA es-
t'imates that exposure to radon emi ss'i ons wi I 'l be 6educed by more
than 96 percent. The radon standard of 20 pCi/rn's on the djs-
posal site or 0.5 pci/l outside the disposal site w'ill limit the
increase 'in radon concentrat'ion attributable to a pi le to a smal I'increase above the background radon level near the disposal sjte.
Both standards are design standards wjth compliance to be deter-
mi rred on the basi s of predi cted rather than measured em'issi on
rates and concentrations. The EPA states that "post-remed'iation
monitoring will not be required to show compliance, but may serve
a usefu'l role in determin'ing whether the anticipated performance
0f the control system is achieved."

In establishing the radon standard, the EPA determined that
the emission ljmitation cou'ld be achieved by well-designed thick
earthen covers and that such control technjques would be compat-
ible with the requ'irements of the EPA longevity standard.

Water-qua1 i ty protecti on

The EPA reviewed available water-quality data at inactjve
tajl'ings sites and determined that there was little evidence of re-
cent movement of contaminants jnto ground water. They also deter-
m'ined that any degradation of ground-water quality should be eval-
uated in the context of potential beneficial uses of the ground wa-
ter as determined by background water quality and the ava'ilable
quantity of ground water.

Rather than establjsh specific numerical l'imitat'ions for con-
tami nant di scharges or ground-water qual i ty, the EpA determineo
that the most appropriate course of action would be to requ'ire
si te-specific analyses of potenti a1 future contaminant di scharge
and a case-by-case eval uati on of the s'ign'if i cance of such a di s-
charge. The implementation guidelines for the EpA standards call
for adequate hydrological and geochemical surveys at each s'ite as
a basis for determining whether specific water-protect'ion measures
should be applied.

Specific s'i te assessments must
suf f i c'i ent to establ i sh background
one or more upgradjent wells and to

include mon'i toring programs
ground-water quality throughjdentify the present movement
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and extent of contami nant pl umes associ ated wi th the tai f i ngs
pi1es. They further call for judgments of the need for restori-
tion or prevention, or both, to be guided by the EPA's hazardous
waste management system and rel evant state and Federal water-
qual.ity criteria. Decjs'ions on specific actions to protect or re-
store water qual i ty are to be gui ded by such factors as the
technical feas'ibi lity of improving the aquifer, the cost of appl i-
cable restorative or protective programs, the present and future
value of the aquifer as a water source, the ava'ilability of alter-
native water supplies, and the degree to which human exposure is
1 i kely to occur.

UMTRCA requires that the standards promulgated by the EPArr...to the maximum extent practicable, be consistent with the
requi rements of the Sol jd Waste Di sposal Act, as amended. " In
setti ng the standard, the EPA determj ned that the statutory
requirement for the NRC to concur with the selection and perfor-
mance of remedial actions and to jssue licenses encompassing "moni-
toring, maintenance, or emergency measures necessary to protect
public health and safety" was consistent with the EPA regulations
implementing the Soljd Waste Disposal Act (47 FR 32274, July 26,
1982) (EPA, 1982). Accordingly, the EPA established the 'implementa-
ti on procedures req ui ri ng case-by-case eval uati ons of potenti a1

contamination at sites. Decisions regarding monitoring or reme-
di al acti ons wi I I be gu'i ded by rel evant considerati ons i n the
hazardous waste management systems.

Cl eanup of I ands and bui I di ngs

The EPA evaluated the risk associated with the dispersal of
tailings off the site ano concluded that the principal r'isk to man
was the exposure to radon daughter products jnside buildings. The
EPA, therefore, stated that the objective of the cleanup of tajl-
ings from around existing structures was to ach'ieve an indoor ra-
don-daughter concentrati on (RDC) of 'less than 0.02 WL '(worki ng
level ). For open lands, the purpose of removing the contamjnation
'is to remove the potenti al f or excessi ve 'indoor radon-daughter con-
centrations that might arise from new construction on contaminated
land. The 5 pCi/g and 15 pCi/g radiun-226 concentration ljmits
for 15-cm surface and subsurface layers were considered adequate
to I imi t indoor RDCs to bel ow 0.02 l,ll. A secondary concern was to
I 'imi t exposure of peopl e to garnma rad j at'i on.

The standard requires that resjoual radioact'ive materials be
removed from buildings exceed'ing 0.03 l.ll. In cases where levels
are between 0.02 and 0.03 WL, the Federal government wjll have the
flexibility to decide 'if any measures should be taken. Measures
such as seal ants, fi I trat'i on devi ces, or venti I ati on devi ces may
be used to prov'i de reasonabl e assurance of reducti ons to bel ow
0.02 wL.
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2.3 NRC CONCURRENCE

The NRC has not issued and does not intend to issue regulations that
apply to the cleanup and disposal of residual radioact'ive materjals at 'in-
act'i ve uran'i um processi ng si tes. The DOE wi I I sel ect and execute a p1 anof remed'ial acti on that wj'l I sati sfy the EpA standards (40 CFR part IgZ) .In conformance with Section 104(f)(2) of the UMTRCA, the requ'ired NRC con-
currence with the proposed remedial actjons and the NRC ljcensing of dis-
posal sites wi'll be for the purpose of ensuring compliance with lhese EpA
standards (40 CFR Part 192).

section 104(f)(2) further states that ,,upon completion of the remedi_
al-action program... such property and m'inerals shall be majntained pursu-
ant to a ljcense 'issued by the Commjssion (the NRC) in such manner ai wjllprotect the publ ic health, safety, and the envi ronment. The Commjssion
may... require the Secretary (of the D0E) or other Federal agency having
custody of such property and minerals to undertake such monitoring, majn-
tenance, and emergency measures as necessary to protect publ'ic health and
safety and other actions as the commission deems necessary..."

2.4 COLORADO STANDARDS

Under Alternatjve 5, a private party would transport and reprocess
the tajlings, and these actjvities wou1d, therefore, be subject to the reg-
ul ati ons of the State of Co'lorado.

The state of colorado, as an "Agreement state" with the NRC, has is-
sued rules and regulat'ions applying ''...t0 all persons wno receive, poS-
sess, l./se, transf er, own , or acqui re any source of radi ati on, provi ded,
however, that nothing in these regulations shall apply to any person to
the extent such person is subject to regulation by the NRC,'(cDH,19g4).
Under these regulations, private party transport and reprocessjng of urani-
um m'ill tailings would be subject to specific State of Colorado licens'ing
and operating requirements. Final decommissioning and stabilizat'ion of re-
processed tailings materials would be subject only to Federal UMTRCA re-
quirements under the assumption of transfer of ownership to DOE.

Licensing requirements are set forth in part III - Licensing of
Radioact'ive Materials (Sections RH 3.1 - Intrastate Transportatjon of
Rad'ioactive Material; RH 3.8 - Filing Appl'ication for Spec'if ic L'icenses;
and RH 3.9 - General Requ'irements for the Issuance for Specific Licenses).

In addi t'ion to the requirements set f orth 'in RH 3.g and RH 3.9, spe-
c'ial requ'irements for a l'icense to receive, possess, and use source materi-al for mi 1 1 i ng or by-product materi al are addressed in Secti on 3.10.6.
Part IV ot the regulations sets forth standards (permissible doses, lev-
e1s, and concentrations) for protection against radiatjon.
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3.1

3.2

3.0 ALTERNATIVES FOR THE REMEDIAL ACTION

HISTORY AND PRESTNT STATUS OF THE DURANGO SITE

The United States Vanadium Corporation (USV) bujlt the Durango Mi11
in L942 on the site of an old lead smelter. It furnished vanadium to the
Metals Reserve Company, a company established by the Federal government
f or the purchase of strateg'i c materi al s needed during l,lorl d lrlar I I. In
1943, USV began reprocessing the vanadjum tailings for the recovery of ura-
nium for sale to the Manhattan Project. The mjll operated untjl 1946 and
was then shut down until L949. The Vanadium Corporation of America (VCA)
leased the property, later purchasing it, and operated the plant for the
purpose of extract'ing uranium which they sold to the U.S. Atomic Energy
Commission. The init'ial milljng capacity of about 175 tons of ore per day
was expanded to 430 tons per day by 1956 and to 750 tons per ciay by 1958.
0re averaging 0.29 percent uranium oxjoe and 1.60 percent vanadium oxide
was deljvered to the Durango mi11 from mjnes of the Uravan Mineral Be1t,
Dry Va11ey, Carrizo, Cove Mesa, P1acervi11e, Hermosa Creek, Lightner
Creek, and Monument Va11ey. The company also purchased ore from 'indepen-
dent operators and processed ore and upgrader products from company-
controlled properties. All feed material was hauled to the Durango mi11
by truck. The VCA retajned ownership of the mill site and adjoining prop-
erty until L967 when VCA was merged 'into the Foote M'ineral Company. The
ore-processing operat'ion continued untjl March, 1963, when the mill vvas
shut down permanently. The site was purchased by Ranchers Exploration and
Development Corporation in I977. In 1984, Ranchers Exploration and
Development Corporation was acquired by Hecla Mining Company.

DESCRIPTION OF THE ALTERNATIVES

3.2.L Background

The Durango site encompasses an area of 126 acres on the west
bank of the Anjmas R'iver at the southwest edge of the city of
Durango, Colorado. Included jn the Durango site are two uranium
tailings pi1es, the mill site area and its assocjated structures,
and the raffinate ponds area. The relationsh'ip of the tailings
ano mill site to the city of Durango and the surrounding area is
shown in Figure 3.1.

The two uranium tai'lings piles abut Smelter Mountajn and co-
ver 2L acres. The larger of the two piles 'is about 230 feet high
and contains approximate'ly 1,230,000 tons of tailings. The smal-'ler pile rises about 90 feet and contains approximately 325,000
tons of tai 1 i ngs. At present, the s1 opes of the tai 1 ings pi 1 es
have not been stabi l'ized with an earth cover because of the steep-
ness of the pile slopes; however, an active vegetation program has
been instituted on the slopes with some success. About two feet of
soil have been p'laced on the flatter terrain on top of the pi1es.

Adj acent to the southeastjs the mill site area. The mil
decontaminated and removed 'i n

porti on of the 1 arge taj 1 i ngs pi 1 e
I and equjpment bujldjngs have been
accordance wi th State of Col orado
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regulat'ions (Haywood et dl., 1980); however, the smelter stack and
some m'inor structures remai n.

At the southern end of the site is the approximately 15-acre
area containing the abandoned raffinate ponds.. Raffinate was chan-
neled from the mill to the unlined raffinate ponds via a 0.5-mile
channel ; the channel and raffi nate ponds have been fi I I ed wi th
earth and broken sha1e, and covered with so.il.

Estimated quantities of the uranium tailings and other contam-
inated materials'involved in the stabilization of the site are sum-
marized 'in Table 3.1. Add'it'ional infornation on the Durango site'is incl uded in Appendix A of the DEIS, Conceptual Designs and
Engi neeri ng Eva'l uati ons, Remedi al Acti on Al ternat i ves.

Table 3.1 Contamjnated materials at the Durang0 site

Materi al
Vol

(cub'i c
ume
yards)

t^le j ght
(tons)

Urani um and vanadi um

tai 1 i ngs
Sl ag
Con tami n ated earth from

mi ll site taif ings area
Raffj nate ponds and

as soci ated area
Rubble, stack, and bujldjngs
Off-s'i te and windblown

contam'i nated area
V j cj ni ty-property mater"i al s

Total s

I ,2A0,000
45,000

248,000

I02,000
1,000

13,00u-
Brooo"

1, 617 ,000

1,555,000
7 g ,000

368, U00

138,000
2 ,000

lB, OOU

_i1,wo

? ,L7 r ,000

uAt st ated j n Appen,J j x of the DEIS (Vicinity-Property Remedial
Actions) the amount of contaminated material may be as great as
13,700 cubjc yards rather than the 8000 cubic yards shown here.
Eight thousand cubic yards was the estimated vol ume at the tinre
tlre conceptual desi gns were prepared. The di fference i n these
two volumes 'is less than 0.5 percent of the total volume of the
contaminated materi al and woul d not affect the conceptual
desi gns.

Ref. FBDU, 198l

Three bas'ic strategi es have been 'investi gated f or remedi al ac-
ti ons at the Durango si te: the f irst woul d be to stab'i l'ize the
urani um tai I ings and other contaminated materi als at the si te; the
second woul d be to transport the tai 1 i ngs and other contami nated
materi al s to an al ternate di sposal s i te for stabi I i zati on and then
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to decontaminate the Durango site; the thjrd would be to transport
the taif ings and other contaminated materials to an alternate djs-
posal site for reprocessing and then to decontaminate the Durangosite. All three strategies would meet the EpA standards and the
mandate of UMTRCA to minimize health hazards associated with inac-t]ve uranium-process'ing facilities. However, the topography of
the site and the close proximity of the An'imas River and tigtrtner
creek to the Durango s'ite would necessitate a greater level of
majntenance if the ta'ilings were stabilized at ttre Durango site
rather than at an alternate disposal sjte.

A basic difference in the strategies bears on the future useof the Durango site. A stabilized Durango site would meet the fi-nal EPA disposal stanoards; however, the site would still contain
radi oacti ve materi al s . Therefore, use of the stabi I'i zed Durangosite would be permanently restricted so as to assure containmentof the radioactivity. The strategy of decontaminating the Durangosjte would create a stabilized disposal site with restricted useat a distant location, wh'ich would allow the decontaminated
Durango site to be used for other purposes.

F i ve remedi al acti on al ternat'i ves have been devel oped for
dealing with the uranium tailings and other associated contaminat-
ed materjals located at the Durango site. These alternatives are:

No action.

Stabilize the uranium tailings and other assoc'iated con-
taminated materials at the Durango site.

Transport the uranium tai'lings and other associated con-
taminated materjals (either by truck or conveyor) to the
Bodo Canyon site for stabilization and decontaminate the
Durango si te.

3.

4.

5.

Transport the uran i um

taminated materials to
ti on arr d decontami nate

ta'i 1 i n gs anci other as soc'i ated con -
the Long Hol I ow s i te f or stab'i I i za-
the Durango si te.

Transport the urarrium tailings to the Long Hollow site
for reprocessing and then decontaminate the Durango s.ite
and stabilize the tailings and other associated contam-
inated materials at the Long Hollow site.

These five alternatives span the reasonable options for reme-
dial action and are discussed in more detail in Appendix A, concep-
tual Desi gns and Engi neeri ng Eval uati ons, Remedi al Acti on Al ter-
nat'ives, in the DEIS. The truck transportation opt'ion for stabjl'i-
zation at Bodo Canyon, Alterrrative 3a, u,as djscussed in Appendix
A; the conveyor transportation option for stabil'izat'ion at Booo
Canyon, A'lternative 3b, 'is oescribed'in the Addendum to Appendjx A
in th.is FEIS. 0ther alternatives were 'identif ied but eventual ly
eliminated from further cons'ideration as alternatives. These con-
sidered-but-rejected alternatives are briefly di scussed in Section
3.2.7 and i n more detai l i n Append'i x C, Al ternati ves That Were
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3.2.2

Cons'idered But Rejected, in the DEIS. The no actjon alternat'ive
provides a basel'ine for comparison with other alternatjves. The
conceptual design described for the alternative wh'ich is selected
for remedial action will undergo considerable refinement during
the f i nal desi gn phase. Addi ti onal des'i gn -features to protect
water quaf i ty and ensure protecti on from erosi on wi I I be
devel oped.

Alternat'ive 1 - no action

Th'is alternative involves leaving the Durango site jn its
present condi tion and under the control 0f its present owners,
Hecla Min'ing Company. Maintenance and mon'itoring would be contin-
ued by Hecla under the current storage permit from the State of
Colorado. If the no-action alternative were fo11owed, pathways in
which contaminants are being released to the atmosphere, bio-
sphere, and hydrosphere would continue to ex'ist and levels of con-
taminant release would remain, in general, as they are today.
However, such a course of act'ion would not be cons'istent w'ith the
intent of Congress'in UMTRCA (P195-604) and would not result jn
the DOE's compljance with the EPA standards (40 CFR Part L92).
The analys'is of the no-act'i on al ternati ve assumes that the present
partial cover and vegetation are maintained on the tailings piles
(requiring'irrigation and fertilization) and that the piles remain
structural 1y intact.

Alternati ue 2 - on-site stabilization

In this alternat'ive, all tailings and other contaminated mate-
rials would be stabjl'izecl above grade at the mill site and tail-
i ngs p'i 1 es areas. The stabi I i zati on area wou I d 'incl ude about 38
acres of the 126-acre Durango site. At the Durango site, loca-
tions for placing the tailings are ljmited. For example, in the
raffinate ponds area there js a fault line which limits the area
that could be used. The area is also the proposed s'ite of a pump-
ing statjon for the Animas-La Plata project (see Section 4.9.2).
The location for the on-site stabilization has been optimally lo-
cated to prov'ide the mil dest sl opes f eas'ibl e and condi ti ons as sta-
ble as possible given the existing geological and hydrological
site surround'ings. A1so, the location was selected to min'imize
the quantity of contaminated materjal that would be moved.

To prov'ide stabilization for the taif ings and other contam-
i nated
woul d

materials, the following general scope of construction work
be req ui red:

Temporary securjty fences would be erected where needed.

Diversion ditches would be constructed along the upgrad-
i ent edge of the stabi I i zat'ion area to i ntercept and d'i -
vert surface-water flows around the radioactively contam-
inated materials during the construction phase.
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All contaminated materials would be transported to the sta-
bi I j zati on si te and bl ended wi th the tai 1 i ngs duri ng re_
contouring of the two piles into a single pjle. Due tothe present uncerta'i nty of the geotechni ca1 character-istics of the tailings, part or all of the tailings may
have to be handled to provide stability. Any contaminatei
machinery that 'is fourrd would be buried. The conrouredpile would have more stable slopes of 3 horizontal to 1
verti cal .

A stabilization cover, consisting of five feet of claysoil overlain by one foot of sand and gravel bedding mate-rial and mantled by two feet of gravel, cobbles, and boul-
ders, would be placed over the contaminated materials.

A grouted riprap erosion barrier (1arge pieces of quarried
rock bonded together by a mixture of cement and sand
grout) f or channel izat'ion and f I ood protect.ion woulo be
constructed at the toe of the stabilized pile along the
south bank of Lightner Creek and the west bank of the
Animas River.

A permanent access barrier consisting of three-foot-high
concrete posts connected by steel cable would be construct-
ed around the stabilization area with warnjng signs, plac-
ards, monuments, and other security measures.

The remaining 88 acres of the site woulci be released for
unrestri cted use.

S 1 ope stabi I j zati on

stabilization of the uranium tajlings and other contaminated
materials at the Durango site would involve flattening the exist-i!g slopes of the two taifings pi1es. The slopes on the tailingspiles currently range from 1.3 to z.s horizontal to I vert'icaT,
w'ith the majority being steeper than 2 horizontal to 1 vertical.
In order to prov'ide more stable slopes for the stabilized pi1e,
tfg tailings would be removed from the top of the large tailingspile and placed around the toe of both pi1es, as well as between
the two piles and on top of the small tailings pi'le. The eleva-tion at the top of the large tailings pile is approximately 6lz0feet and the elevation of the stabilized pile would be 6740 feet.
The stabilized pile would be higher than the existing pile because
of changes in its configuration and the addition of material from
the raffinate ponds and other off-site locatjons.

This approach is based on the assumption that the tailings
are homogeneous. However, addjt'ional data may indicate that the
tailings are not homogenous and that some parts of the piles are
more susceptible to slope failure. Should this be the case, more
of the tailings would have to be excavated, blended, and compacted
to achieve the desired safety factors.
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The topographical restrictions and the limited p'1an dimen-
sions of the Durango site, would not allow slopes flatter that 3
horjzontal to I vertical if the toe of thjs pile is at least 20
feet from the banks of the Animas River and L'ightner Creek. The
20-foot setback from the creek and river and the 3 horizontal to 1

vertical slcpes represent a compromise between a flatter slope and
less setback and a steeper slope and more setback. If all set-
backs were eliminated, the slope could be flatter; however, even
wjth no setback, the slope would still be steeper than 4 horjzon-
tal to 1 verti cal .

Transportat,i on

Transportation of the uranium tajlings and other contamjnated
materials would be by scrapers and 25-ton-capacity trucks. The ex-
isting tailings piles would be recontoured as previously described
Contaminated materials from the raffinate ponds area and off-site
locatjons would be transported to the tailings sjte and added to
the piles as the tailings were being recontoured. Details on the
relocation of contam'inated materials are presented in Appendix A,
Conceptual Desi gns and Engi neeri ng Eval uati ons, Remedi al Act'i on
Al ternat'ives , 'in the DEIS.

Following recontouring of the tailings, the slopes would be
stabilized by placing a five-foot-thick clay cover over the contam-
'inated materials. The clay soil would be excavated from two bor-
row sources located in and near Bodo Canyon Areas C and D (see
Figure A-9, Appendi X A, in the DEIS). It is est'imated that
268,800 cubic yards of clay soils.would be needed for the stabilj-
zat'i on cover.

Surface-water control

In preparation for on-site stabilization, runoff divers'ion
ditches (interception d'itches) would be constructed along the
boundary between the hills'ide and the tailings piles at the north
and south ends of the stabilization area. These divers'ion ditches
would intercept and divert surface-water flows around these areas,
thereby reducing the quantity of contam'inated water that must be
handled during construction. The diversion djtches would dis-
charge only uncontaminated water to the Animas River and Lightner
Creek (Figures 3.2 and 3.3).

The di tches woul d be desi gned to control runoff from the
Probable Maximum Precipitation (PMP) event, which would prov'ide a
very conservative des'ign for normaily expected runoff. The final
desi gn woul d determi ne di tch fl ow parameters and eros'i on-
protect'ion methods, and riprap size would be compatible with the
level of design. However, periodic inspection would be necessary
and repairs may be necessary from time to time.

A two-foot-thick blanket of grouted riprap would be jnstalled
over the interface between the tailings and the natural slope up-
hill of the stabilizeo pi1e. The blanket would consist of eight
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to 16-inch-djameter quarried rock bonded together by a mixture of
cement and sand grout and would extend along this jnterface be-
tween the d'iversion ditches (Figure 3.3). Runoff from approximate-
1y 70 acres above the stabilization area would flow into and along
the diversion ditches, over the grouted riprap blanket, and over
the s1 ope-protecti orr gravel to Li ghtner Creek and the Animas
Ri ver. To protect the sl opes of the stabj I i zed tai I i ngs, the
banks of Lightner creek and the Animas River woulcj be reinforceo
and channel ized. Channel izat'i on would be accompl i shed by p1 acing
grouted riprap contain'ing quarried rock up to 42 inches in diam-
eter along the south bank ot Lightner Creek, the west bank of the
Animas River, and on the toe of the stabilized pi1e. The grouted
riprap woulo be five feet thick and keyed into the Mancos Shale to
a depth of five feet. The grouted riprap would require repeated
maintenance to remajn intact over the design life of the project.

The amount of water app'lied to control fugitive dust would be
controlled so as to avoid excessive runoff. Runoff from contam-
inated areas would be channeled into a lined contaminated-water
storage reservoir. The collected water would be availab'le for use'in ta'il'ings compacti on, or woul d be ei ther evaporated or treated
and discharged to the Animas River.

Ground-water and infiltration control

Sources of ground-water recharge that jncrease the potential
for grouno-water contamination related to the stab'ilized uranium
tailings and other contaminated materials are (l) inflow of ground
water into the p'i1e during periods of high flow in Lightner Creek
and the Animas River, and (2) infiltration through the reclamation
cover into the stabi I ized material .

Analyses were performed to evaluate the potent'ial for ground-
water seepage into the tai f ings pi 1e under Probab'le Max'imum Flood
(PMF) cond'itions. Ex'isting ground-water condi tions, base eleva-
tj on of the ta'i 1 ings pi 1 e, and the hydraul i c conductjvi ty of the
al I uvi um were assumed based on the data provi ded by Bend'ix (BFEC,
1983).

The passage of the PMF would produce a river water surface el-
evation above the 6490 foot bottom elevation of the tail'ings for
only about 25 hours at the upstream part of the tailings pi1e.
The downstream portion of the tailings p'i'le would experience a riv-
er water surface elevation above the 6490 foot elevation for less
than 10 hours. This relat'ive'ly short duration, considered with
the grouted riprap erosion barrier and the permeab'i1ity of the
al I uvi um under the tai 1 i ngs, 'indi cates that water woul d not ri se
into the tailjngs during the passage of the PMF.

The primary barrier against infiltration of surface runoff in-
to and through the tailings pile would be the reclamation cover.
The cover would consist of a five-foot layer of recompacted c'layey
soil overlain by a one-foot layer of sand and fine gravel bedding
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material and a two-foot-thick surface layer of 14-inch-minus
boulders, cobbles, and gravel for erosion protection (Figure

sjzed
3.4).

Analyses were performed to estimate the 'infiltration that
would take place through the stabilization cover. The mean annual
precipitation at Durango 'is approximately 18.7 'inches (Gale
Research Company, 1980). The permeability of the compacted clayey
soil to be used for the stabilization cover is approximately 0.1
foot per year (Dames & Moore, 1983), and, therefore, the rate at
which water woulo infi ltrate the soi I 'is very low. Further, the
slope of the stabilized pile would be 3 horizontal to 1 vertical.
Because of the low infiltration rate of the clayey reclamation co-
ver soils combined with the steepness of the slopes of the stabi-
lized p'i1e, it is estimateo that 98 percent of the average annual
precipitation would run off the stabiljzed ta'ilings p'i1e (USBR,

L977). 0n1y a small portion of the remaining two percent, or 0.4
inch per year, would percolate through the stabil'izatjon cover and
tailings pile to be ultimately released as leachate from the base
of the pi 1 e.

The mean annual lake evaporation irr the Durango area is ap-
prox'imately 42 inches (USDC, 1968), or 2.25 times the mean annual
precipitation. Thus, the Durango area is in a net evaporation ar-
ea. L'im'ited theoretjcal and fie'ld stud'ies have shown that evapora-
ti on from bare soi I s , such as the surface of the stabi I i zed
tailings pi1e, varies from about 10 to 95 percent of that from a
free water surface, depending on the degree of saturation of the
soi.l surface (Chow, 1964). Assuming even the lowest end of thjs
range of 10 percent, the evaporation rate can be expected to be at
least 4.2 inches per year which exceeds the amount of moisture
that'is estimated to be available for infiltration. For this rea-
son, it is antic'ipated that infjltration through the reclamation
cover and into the tajlings would be small and have a negligible
impact on water qualjty.

3.2.4 Alternative 3 - stabilization at Bodo Canyon--the preferred alter-
nati ve

In this off-site remedial action alternative, the uranium
tailings and other contam'inated materials would be stabilized at
the Bodo Canyon site (Figure 3.5). The Bodo Canyon site is an ap-
proximately 41-acre parcel of land located approximately 3.5 road
miles southwest of the Durango s'ite. The tailings would be con-
tained by a clay liner three feet thick, a radon barrjer consist-
i n g of fi ve feet of cl ayey soi I s fol I owed by two feet of rock
incluoing fjlter layers for erosion protect'ion, and four embank-
ments constructed from on-sjte c'layey soils and weathered shale.

Two transportatj on
Tran sportatj on of the taj
Durango sj te to the Bodo
ti on 3a or Al ternati ve 3a.

modes are optjons vvith Alternative 3.
lings and contaminated materjal from the
Canyon s'i te by truck j s addressed as op-

Tran sportat i on of the taj 1 i n gs and con -
taminated material to the Bodo Canyon s'ite primarily by conveyor
is addressed as option 3b or Alternat'ive 3b. Alternative 3a was
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described in the DEIS; however, Alternative 3b has been added in
thi s FEIS as a resul t of a reeval uati on of remedi al -acti on
al ternat'ives.

The
followi ng

1.

remedial action, with either opt'ion, would include the
five basic phases:

Preparation of the Durango site and upgrading of the
roads to the disposal site, and installation of temporary
security fences where needed at both the Durango and Bodo
Canyon sites.

Preparation of the Bodo Canyon disposal site.

Excavation, transportation, and placement of the uranium
tai I i ngs and other contami nated materi al s .

Reclamation of the decontaminated Durango sjte; release
of the 126-acre Durango sjte for unrestricted use.

Recl amati on and revegetati on of areas adjacent to the
Bodo Canyon disposal site, and borrow areas; erection of
a permanent access barrier cons'isting of three-foot-high
concrete posts connected by steel cable (or like system)
around the stabi l'ization area with warning signs, pl ac-
ards, monuments, and other security measures at the Bodo
Canyon si te.

2.

3.

4.

5.

Alternat'i ve 3a - Stab'i lization at Bodo Can on with Truck Transpor-
t at'i on

Preparation of the Durango site and haul roads

Before contaminated materials could be moved, haul roads
would be built and site preparation at the Durango site would be
compl eted. Thi s preparatory work would 'inc'lude upgradi ng of haul
roads between the Durango site and the Bodo Canyon site, and con-
struct'ion of access roads across the Durango s'ite, a truck-wash
stat'ion , a contam'inated water storage reservo i r, and temporary se-
curity fences where needed.

The road between the Durango site and the Bodo Canyon site
would be wjdened and improved. A minimum width of 35 feet would
be req ui red for two-way traffi c of the 2S-ton-capaci ty haul
trucks. The haul road woul d be compacted, a geotexti 1 e fabri c
placed to improve the trafficabifity, and the haul road would be
surfaced with gravel. Waier or a chemical dust palliative would
be appl 'ied as req ui red to mi n i mi ze dust .

Access roads would have to be constructed on the east slope
of Smelter Mountain at the Durango site to allow excavation and re-
moval of the uranium tailings. The first haul road would extend
from the top of the large tailings pile to the main haul road at
the south edge of the raffinate ponds area (see Figure A-i9,
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AppendiX A, Conceptual Designs and Eng'ineer.ing Evaluations,
Remed'ial Action A'lternatives, in the DEIS).

A two-stage, truck-wash station would be constructed at the
south end of the Durango site. Th'is facility would automat'ically
wash the exterior of all veh'icles prior to the'ir leaving. The ve-
h'icles would be washed in'itially with recycled second-stage rinse
water; they would then go through the second-stage rinse using
fresh water.

Contaminated wash water and all contaminated water collected
on the site would be pumped to the contaminated water storage res-
ervoir. The storage reservoir would be located near the south end
of the Durango site and lined wjth an impermeable synthetic liner
material to minjmize seepage losses. The reservoir would be sized
to store up to 5.5 acre-feet of water during the winter months.
Included in this storage allocation is sufficienr volume to store
the 24-hour 1.00-year runoff from the truck-wash station, a tail-
ings work'ing area of about four acres, anci direct prec'ipitation on
the pond 'i tsel f (see Appendi X A, Conceptual Desi gns and
Engi neeri ng Eval uati ons, Remedi al Acti on A1 ternati ves, Secti on
A.5.3.4, of the DEIS). During the summer months when evaporation'is hi ghest, a mi n'imum vol ume of 0.5 acre-f oot of water woul d be
maintained in the reservoir for dust control in contaminated areas
on the site.

Temporary security fences and gates would be installed to ljm-
it access to the Durango site during remed'ia1 action.

Preparat'i on of the Bodo Canyon site

Site preparation at the Bodo Canyon site would be undertaken
concurrently with preparations at the Durango site. The Bodo
Canyon site preparation would include construction of a network of
surface-water runoff control s, stri ppi ng and stockpi 1 i ng 0.5 foot
of topsoil from the disposal area, construction of four perimeter
embankments, the first sect'ion of the Iiner, a truck-wash station,
a water storage reservoir, and temporary security fences.

Diversion channels would be lined w'ith riprap of the proper
size to withstand erosive water velocjties caused by the Probable
Maximum Precipitation (PMP). The Remedial Action Plan (00E, 1985)
contains a description of the methods used to calculate the riprap
si ze.

Surface-water runoft from a total of approximately LZ acres
from four small drainage areas upslope from the perimeter of the
clisposal area would be diverted during construction by a network
of ditches. These diversion d'itches would collect surface runoff
along the upstream edges of the site and direct the runoff into
drainage channels cut through surrounding ridges for d'ischarge 'in-
to adjacent drainages (Figure 3.6). The djversion ditches would
be sized to collect and divert runoff from the PMP event. The fi-
nal design of the djtches would provide for reasonable slopes and
veloc'ities for the PMP runoff. The drainage channels woulo be
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l'i ned wj th ri prap such that the di tches woul d wi thstand the
erosi onal forces occurri ng duri ng thi s very severe event. Howev-
€f, periodic inspection would be required to ensure that repeated
lesser fl ows are not al I owed to cause cumul abi ve damage.
Additional erosion protect'ion would be provided for the existing
drainages near the site to ensure that migration of thejr channels
would not jmpact the stabjlized tailings.

A 0.5-foot-th'ick layer of topsoil would be stripped from with-
in the area of the disposal s.ite and stockpiled for future use.

Construction of four perimeter embankments would be requ.ired
to prov'ide adequate volume for the anticipated 1,617,000 cubic
yards of contaminated materjals to be placed at the Bodo Cattyon
site (see Figure 3.6). The embankments would be constructed of
earthen materi al s excavated from wi th i n the peri meter of the
di sposal si te. Duri ng embankment constructi on, sel ected c1 ayey
soils would be placed on the'inside s'lopes as part of the liner
system. The 'interior and exterior slopes of the embankments would
be t horizontal to 1 vert'ical and 3 horizontal to 1 vertica1,
respecti vely (Figure 3.7).

Exterj or sl opes of 3 hori zontal to vert'i cal were chosen
over flatter slopes to avoid block'ing adjacent drainages which
would have required extensive diversion or armoring of the toes of
the embarrkment s1 opes. Addi ti onal armori ng at the toe of the
north embankment, to protect aga'inst erosion from PMP runoff in
the east-west drainage near the toe, would be required. Erosion
protecti on woul d be provi ded to control gul 1y formati on. Thi s
would require 40,000 cubic yards of rock 15 inches in djameter at
the head of the present 9u11y formation. Detajled design of these
erosion protection measures would be prepared during the t'inal de-
sign. Interior slopes of t horizontal to 1 vertical are adequate
to hol d the i nteri or s1 opes 'i n p'l ace pri or to p1 acement of the
tailings. The outsjde slopes of the embankments would be covered
with a three-foot-thick layer of two-foot-m'inus s'ized boulders,
cobbles, and gravel for erosion protection. These riprap materi-
als would be obtained from an inactive quarry west of the
raffinate ponds area or other sources. Deta'iled analyses of the
embankment stabi 'l i ty are i n Appendi x A, Conceptua'l Desi gns and
Engi neeri ng Eval uati ons, Remedi al Acti on A1 ternat'i ves, Secti on
A.5.2.6 in the DEIS.

truck-wash system s'imilar to the unit at the Durango site
would be constructed at the Bodo Canyon site. After depositing
loads of contaminated materials and before leav'ing the d'isposal
site, each veh'icle would pass through a two-stage truck wash to
cleanse its exterior. The contaminated wash water would be pumped

to a water storage reservoir at the Bodo Canyon disposal site (see
F'igure 3.6). As with the Durango site reservoir, the contaminated
water storage reservoir at the Bodo Canyon sjte would contain all
excess contaminated water. The reservoir would be sized to main-
tain a minimum volume of 0.5 acre-foot for on-site dust control
(in contaminatecl areas) with a max'imum storage volume of 5.1 acre-
feet, which incl uoes a 100-year flood storage vol ume simi lar to
that described for the Durango site.
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The fjnal phase of site preparation would be to construct the
firsl; section of the three-foot-th'ick compacted-c1ay liner (Figure
3.8). By staging the construction process, the exposed area of
contamjnated materjals would be minimized, and most of the 'ljner

and stab'iljzation-c0ver materials would have to be moved only
once.

Excavati on, transportati ofl, and pl acement of urani uni ta j.l i ngs and
other contaminated materials

The Durango s'ite excavat'i on p1 an cal I s f or the constructi on
of haul roads on the east s1 ope of Smel ter Mountaj n to the top of
the large tail'ings pile and excavation of the tajlings jn six- to
10-foot-th'ick lifts. As the excavation proceeded, new haul roads
would be constructed at 30-foot intervals as the pile was lowered.
When the top el evati on of the 1 arge tai 1 i ngs pi 1 e was I owered
enough to match that of the small pi'le, both piles would be exca-
vated at the same time until all contaminated materials were re-
moved. Addjt'ional equipment would be excavating the contaminated
materials in the mill s'ite area and the raffinate porrds area.

0nce the urani um ta.i I i ngs and other contaminated materi al s
were excavated, they would be loaded jnto 25-ton-capacity trucks
fitted with removable covers and water seals on the end gates to
minimize loss of contaminated materials during transportation. As
explained previously, before the trucks left the Durango site,
they would pass through a two-stage wash system to remove any con-
taminated materials from the outs'ide of the trucks.

Each truck would fol low the Bodo Canyon Road (County Road
zLL) to the Bodo Canyon site. Upon arriving at the djsposal site,
the trucks would dump their loads on previously prepared sections
of the three-foot-thick compacted-cl ay I iner (Figure 3.8).
Contaminated materials would be dumped, spread with graders, and
compacted. A three-foot-thick clay liner is consjdered th'ick
enough to withstand the brjef, one-t'ime traffic of 25-ton-capacity
trucks and other equipment. The deposition sequence 'is such that
each segment of c1 ay I 'iner j s on'ly subjected to one pass of a

truck or other construction equ'ipment before it is covered with
ta'i 1 i ngs . Thi s p1 acement seq uenc'ing woul d be covered wi th a m'in-
imum fjve-foot layer of compacted clay excavated from wjthin the
basin.

After the truck s

bed covers uJou I d be
washed prjor to leavi
return down the Bodo
round tri p.

dumped thei r I oads at the di sposal si te, the
resecured and the exterior 0f the trucks

ng the s'i te. The cleaned trucks would then
Canyon Road to the Dur an go s i te for another

Restoration and vegetation of the decontaminated Durango site

To oecontamjnate the Durango site, approx'imately L,6L7,000 cu-
bic yards of uranium tailings and contamjnated materials would
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Initial site preparation

First section of clay lining
is complete

First section of tailings is
being deposited

First section of tailings has
been pf aced to design elevation

First section of tailings has
been covered with a minimum
of 5.0 feet of reclamation
material

Second section of clay lining
is complete

Tailings are being placed in
second working section

The valley east of the west
embankment has been fifled with
tailings, covered with S.O .feet of
recfamation cover & graded to
final configura tion

Clay liner has been placed west of
the south embankment

Taifings are depoeited on clay lining
located west of south embankment

Final 2.O feet of erosion protection
cover has been placed on taifings
focated on west side of site

S-foot thick rsc la m a tbn c o ve r t
Z-toot-thick ercion protection is in
pface & final contouring complete

STEP .I o

STEP 2 o

STEP 3 o

o

STEP 4 o

LEGEND

LIV€D AREA ,rf-)r.
(A} EMBANKMENT SLOPES

C OI',IT A IJIN ATE D MA TE RTALS

PLACED € OISCHARGE CHANNE L S

srABLrzED AND lJc-t
DIVEFSICI'1 DITCH€S TDICATING

RECLATJ€D suRFAcE ,t--7 DrRECTrol-r cF FLo\l

li

I
ffi

FIGURE 3.8 CONSTRUCTION STAGING FOR THE BODO CANYON SITE
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be moved to the Bodo Canyon site. This volume would'include con-
taminated natura'l soils, and materials imported from vicinity-
property cleanup. After all the contamjnated sojls had been
removed from the Durango site, the contaminated water storage res-
ervoir would be reta.ined until all the water.had evaporated. The
synthetic lining would then be removed and taken to the disposal
sjte. To restore the Durango site to desired grade, approx"imately
187,000 cub'ic yards of fjll material wou'ld be'imported from off-
site borrow sources, dumped, placed, and graded. The areas exca-
vated adjacent to Smelter Mountain would be backfilled to ensure
the stability of the mountain slopes. If appropriate for proposed
I and use, recl amati on woul d al so i ncl ude revegetati on of the
Durango site. Fina11y, the temporary security fences would be re-
moved and the entire 126-acre Durango site would be released for
unrestri cted use.

Reclamation and revegetation of the Bodo Canyon site

After deposition and grading of the uranjum tajlings and oth-
er contaminated materials reached the design elevation, they would
be covered with five feet of clay followed by two feet of rock,in-
cluding a filter layer for erosjon protection. Th'is stab'ilizatjon
cover would be graded to provide control.led drainage of surface
runoff from the site (F'igure 3.9).

The only area that would not be covered immed'iately would be
the contami nated water storage reservoi r. Before coveri ng thi s
structure, the water in the basin would be allowed to evaporate,
after whjch the sides of the synthetic l'iner would be folded in
and a fi ve-foot-thi ck stabi I i zati on cover p1 aced over the
reservo'i r .

A 0.S-foot-thick layer of topsoil would be placed on the dis-
turbed areas not covered by riprap or gravel and would be revege-
tated. The embankment would be protected from erosion by a three-
foot-thi ck bl anket of two-foot-mi nus si zed boul ders, cobbl es, and
gravel. Permanent access barriers consisting of three-foot-high
concrete posts connected wj th steel cabl e or a simj I ar barri er
woul d be 'i nstal I ed around the stabi I i zed area.

The area d'isturbed at the Booo Canyon borrow site would be
recontoured, covered with the stockp'i1ed topsoil, and revegetated.

Al ternati ve 3b - Stabi I j zat'i on at Bodo Canyon wi th Transporta-

Preparat'ion of the Durango site and transportation routes

As part of Al ternat j ve 3b, the Durango s'ite wou'ld be prepared
by instal'ling Sauerman scrapers at the tailings p'i1es and con-
struct'ing loading hoppers and chutes for the conveyor system. The
access road 1 eadi ng from the Durango tai 'l 

i ngs pi 1 es to the
raffinate ponds would be improved for one-way truck traffjc and in-
stallation of the conveyor. A truck-wash station, contaminated wa-
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ter storage reservoir, and temporary security fences would be con-
structed as has been descrj bed for Al ternati ve 3d, the truck
opti on.

County Road zLI between the raffinate ponds area and the Bodo
Canyon site would be improved by constructing as many as three
turnouts, installing a geotextile fabric, and placing a layer of
gravel on the road bed.
able to pass each other on
th at the j ntegrj ty of the
usage.

This is needed for haul trucks to be
narrow parts of the roao , an d to en sure
road would be majntajned during heavy

A pipe conveyor wou'ld be constructed having a total approx-
imate length of 12,300 feet between the Durango tailings site and
the Bodo Canyon disposal s'ite. A pipe conveyor differs from a con-
ventional belt conveyor in that after the materjal js loaded onto
the be1t, the rollers (jdlers) roll the belt around the material
forming a pipe configuration. With the material enclosed in the
belt there would be little opportunity for spillage or dust emjs-
s'ions during transport. The conveyor route would beg'in at the
tailings piles and fo.llow the access road at the base of Smelter
Mountain south for 4300 feet to the raffinate ponds. A hopper
loader would be construct,ed at the raffinate ponds area so that
contam'inated materjals could also be loaded. The conveyor route
would continue from the raffinate ponds area climbing west to a
ri dge between the Bodo Canyon road (County Road 211) and the north
drainage. The last part of the conveyor route continues up the
ridge to the Bodo Canyon sjte (see Figure 3.5). Construction of
the conveyor and access road would occupy an area 20 feet wide
along the route of the conveyor. Some limjted grading of the con-
veyor route would be done to provide access to construction equip-
ment. Culverts would be jnstalled at ephemeral stream crossings.
The Addendum to AppendiX A, Conceptual Design and Engineering
Evaluations, Remedial Action Alternatives, in this FEIS describes
other details of the site preparation and transportat'ion.

Preparation of the Bodo Canyon site

Preparation of the Bodo Canyon s'ite would be essentjally the
same as for the truck option, Alternative 3d, with the following
exceptions. Pads for unloading tailings from the conveyor would
be constructed on the south s'ioe of the site and a radjal stacking
conveyor or another type of Oistribut'ion conveyor would be erect-
ed. A conveyor would be constructed between the Bodo Canyon dis-
posal site and the Bodo Canyon borrow area over a distance of
approximately 2000 feet. This would be used to transport clayey
soi I s to the Durango si te f or s'i te restorat'ion.

Excavation, transportation, and placement of uranium tailings and

Tai 1 i ngs
scrapers wh'i ch
at the top of

would be
would be
each pi 1 e.

excavated from the piles using Saurman
anchored to 1 arge crawl er tractors I ocated

As the bucket descended the sl ope, taj I -
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'i ngs woul d be I oaded i nto the bucket and
per I oader at the bottom of the pi I es.
ed and I oaded onto the coftveyor at a
tons per hour (TPH). In add'i tion to
tractor dozer and 0ne back hoe wou I d be
the taj f i n gs to the scraper paLh .

then emptied jnto the hop-
Taj 1 i ngs woul o be excavat-
rate of approx j matel y 800
the scrapers, one crawler
used on the pi 1es to move

3.2.5

Bulky rubble from the demolition of build'ings and the smerter
stack would be hauled by truck to the Bodo Canyoi site rather than
by conveyor. Trucks would be operated and cleaned as described in
the description of the truck transport option.

Tailings would be unloaded at Bodo Canyon using a radial
stacking conveyor or another type of distribut'ion conveyor. After
being unloadeo, the tailings and contaminated material would be
spread and compacted on the prepared clay liner in a manner sim-
i I ar to the p1 an for the truck transport opti on. Excavati on,
transportation, and placement of the tailings are described in
more detail jn the Addendum to Appendix A, Conceptua'l Designs and
Engi neeri ng Eval uati ons, Remedi al Acti on Al rernat'ives, of thi.s
FE IS.

Restorat'ion and vegetation of the decontamjnated Durango site

Restoration and vegetation of the Durango site would proceed
as described for the tr.trck transportation option, with the follow-'ing exception. The 187,000 cubic yards of fill material would be
transported from the Bodo Canyon borrow area to the Durango site
by means of the pipe conveyor. To accomplish this, the conveyor
belt would be washed with high pressure water sprays, the conveyor
terminals would be reversed, and the conveyor belt would operate
in a downhill mode.

A'lternati ve 4 - stabi I i zat j on at Long Hol I ow

In the second off-si te remedi al acti on a1 ternati ve, the ura-
ni um tai i i ngs and other contam'i nated materi al s woul d be trans-
ported to the Lorrg Hol low si te f or stab'il izati on (see F'igure 3.5).
The Long Hollow sjte is an approximately BO-acre parcel of land lo-
cated approximately 11 road miles southwest of the Durango site.

The stabil'izat'ion piocess would 'incl ude the same f ive basic
phases as for the Bodo Canyon alternative (see Section 3.2.4).

Prepa.lation_of the DUrangc site

The sjte preparation of the Durango site for Alternative 4
wouId be the same as described for the Booo Canvon s'ite alterna-
ti ve (see Secti on 3.2.4) .
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Preparation of the Long Hollow site

At the same tjme that the Durango sjte was being prepared,
site preparatjon at the Long Hollow disposal site would be injtiat-
ed. Disposal-site preparation would jncl ude constructjon of perim-
eter di vers'ion channel s , stri ppi ng and stockp'i 1 i ng 0. 5 f oot of
topsoil from the stabilization area, construction of an underdrain
and clay liner, constructjon of an earthen embankment across the
valley floor, construction of a truck-wash station, construction
of a water storage reservoir, and erection of temporary security
fences and gates.

Surface-water runoff from approximately 445 acres of drainage
area upslope from the site would be controlled during construction
by djvers'ion channels. These channels would collect the runoff
al ong the edges of the s'ite and d'i rect i t i nto the Long Hol I ow
dra'inage channel south of the earthen embankment (F'igure 3.i0).
The diversion channels would be si.zeo to collect and divert runoff
from the PMP event. The final design of the channels would pro-
vi de for reasonabl e sl opes and vel oci ti es for the PMP runoff .
Riprap would be provided such that the channels would v'ljthstand
the erosional forces occurring during th'i s very severe event.
Periodic inspections would be made as part of the survejllance and
majntenance plan to ensure that repeated lesser flows are not al-
lowed to cause cumulative damage.

A 0.S-foot-thick 'layer of topsoiI would be stripped from seg-
ments of the disposal and borrow areas and stockpiled for future
us e.

An underdrain and liner woul0 be constructed by excavat'ing
si x feet of natural materi al from w'i thi n the stabi I i zati on area
and stockpi 1 i ng thi s materi al on the si te. An underdrai n, de-
signed as a graded filter, would then include the use of vitrified
clay pipe to ach'ieve the necessary capacity of three cubic feet
per second (see Section A.6.2.2, Appendix A, Corrceptual Designs
and Engineering Evaluations, Remedial Action Alternatives, of the
DEIS for design detaj'ls). The underdrain would extend to 20 feet
from the limit of the tailings and to the center line of the earth-
en embankment. The unoerdrajn would be overlain by a three-foot-
thick compacted-c1ay liner that would underlie the tailings and
extend to the centerl ine of the earthen ernbankment. The
underdra'in'is required to prov'ide an avenue for the movement of
shallow ground water to the south and to thereby prevent mounding
of ground water beneath the tailings.

Construction of an embankment would be required to provide acl-
equate volume for the anticipated 1,6L7,000 cubic yards of contam-
inated materials. The embankment would be constructed of earthen
materials excavated from the diversion channels. These materials
would include the same type of clay so'ils excavated from within
the stab'ilization area, and select clayey soil would be compacted
on the 'interior slope of the embankment, thus, becoming part of
the liner system. Interior and exterior slopes on the embankment
would be I horizontal to 1 vert'ical and 5 horizontal to 1 verti-
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cal , respecti vely
to 1 vert'i cal are
prior to placement

(Figure 3.11) . Interi or sl opes of t horizontal
adeq uate to hol d the i nteri or sl opes j n p1 ace
of the ta'i I i ngs.

A truck-wash system s'i mi lar to the un'i t at the Durango site
Long Hollow s'i te (see Fjgure 3.10).wou I d be con structed at the

Af ter the trucks depos'i ted thei r 1oads of contami nated materi al s
and before leavi ng the d'i sposal si te, each vehi cl e woul d pass
through the two-stage truck wash, which would wash contaminated ma-
terial from the outside of the truck.

The contaminated wash water would be pumped to a contaminated
water storage reservo'ir at the upper end of the Long Hollow site.
This contaminated water storage reservoir would conta'in all excess
contaminated water collected on the Long Hollow site. The reser-
voir would be sized to maintain a m'inimum water volume of 0.5 acre-
foot (163,000 gallons) for on-site dust control, and would have a

max'imum storage vol ume of 5.5 acre.-feet. Incl uded in thi s storage
allocation'is sufficient volume to store runoff from a 24-hour 100-
year storm event from the truck-wash station, a ta'ilings working
area of about e'ight acres, and di rect preci pi tati on on the
reservo'ir.

Excavat'i on, transportati oil, and placement, of uranium ta'i ljn s and
other contam'i nated materials

The Durango site excavation plan calls for the construction
of haul roads on the east slope of Smelter Mountain to the top of
the 1 arge tai 1 ings pi 1e, then excavati on of the tai I ings in six-
to 10-foot-thick layers. As excavation proceeded, a new haul road
would be constructed after each 3O-foot drop jn elevation until
the entire pj'le was removed. After the top elevation of the large
tailings pjle was lowered to that of the small pi1e, both piles
would be worked concurrently until all contaminated material was
removed. While the taif ings were bejng removed, additional equip-
ment would be moving the contaminated materials in the mi'll site
and the raffinate ponds areas.

0rrce the tailings and other contaminated materials were exca-
vated, they woul d be I oaded jnto 25-ton-capaci ty trucks. The
truck beds would be fitted with water seals on the end gates and
removable covers to mjn'im'ize loss of contaminated materials during
transportat'ion. As explained previously, before the trucks left
the Durango site, they would pass through a two-stage wash system
to remove any contam'inated materials from their exterjor. After
the wash, each truck would follow County Road zLL (Bodo Canyon
Road and Ridges Basin Road) to a haul road constructed para11el to
County Road 141 (Wildcat Canyon Road), which would take them to
the Long Hol I ow si te.

Upon arrival at the Long t'lollow
would dump their loaos on the l'i ning.
would then be spread wjth graders and
woul d be p1 aced 'i n 100-f oot-wi de stri ps

dj sposal s i te, the trucks
The contaminated materi als

compacted. The tai'l ings
unt i I the desj gn el evatj on
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of the strip was reached. After the contaminated materials reach
the design elevations, they would be covered with a m'inimum fjve-
foot-thick layer of compacted clay followed by two feet of rock'in-
cluding filter layers (1 inch ( 0.., ! 2 'inches) on the top-
s'lopes for erosion protection. MeterJbls fon the clay cover would
be excavated on the si te. If necessary, addi ti onal c1 ay soj ls
would be obtained from the Bodo Canyon borrow area.

bed
or
the

After the trucks dumped their loads. at the disposal site, the
covers would be resecured and the truck's exterior washed pri-
to leaving the site. The cleaned trucks would then return to
Durango site by the same route for another rouno trip.

Reclamation of the decontaminated Durango s'i te

As discussed for the Bodo Canyon alternative, to decontam-
inate the Durango s'ite, approx'imately L,617,000 cubi c yards of ura-
nium tailings and contam'inated materials would be moved. This
volume would include contaminated natural soils, and materials im-
ported from vicinjty-property cleanup. The contamjnated water
storage reservoir would be maintained untjl all the water had evap-
orated; the synthetic lining and the soil immedjate'ly around the
liner would then be removed and taken to the disposal site. To re-
store the Durango si te back to desi red grade, approximately
187,000 cubic yards of fjll material would be imported from the
Bodo Canyon borrow area. The reclamation process would also in-
clude revegetation of the Durango site. The areas excavated adja-
cent to Smelter Mountain would be backfilled to ensure the
stability of the mountain s1opes.. Temporary security fences would
then be removed. Fo1 1ow'ing recl amation, the 126-acre Durango site
would be released for unrestricted use.

Reclamation and revegetation of the Long Hollow s'ite and Bodo

When the ground level of uranium tailings and associated con-
taminated materials reach the design elevation, they would be cov-
ered with five feet of clay followed by two feet of rock for
eros'ion protection. Th'is stabilizat'ion cover would be graded to
prov'ide controlled drainage of surface runoff (F'igure 3.LZ). The
borrow area would be graded to blend with the surrounding topogra-
phJ, covered with stockpiled topsoil, and revegetated. A perma-
nent access barrjer with gates, warning signs, and the like, would
be instal led around the B0-acre Long Hol low si

The area d'i sturbed at the Bodo Canyon
recontourcd, covered wj th stockpi I ed topsoi I ,

te.

borrow area wou I d be
an d revegetated.

3.2.6 Alternative 5 - reprocessing and stabil'ization at Long Ho11ow

In thi s off-si te remedi al acti on a1 ternati ve, the uran i um

tailings would be transported to the Long Hollow site, reprocessed
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to recover uraniurn and vanadjum res0urces,
w'i th the other contam'i nated materi al s .

The reprocessing and
follow'i ng six basic phases:

and then stab'i lized

stabi I i z ati on pr0cess wou I d 'i ncl ude the

Preparati on of
roads to the d'i

sec ur i ty fences
Hol I ow s i tes .

Durango site and
s'i te, and jnstall

upgrading of the
ation of temporary
Durango and Lorrg

the
sposal

where needed at both

2. Preparat'i on of the Long Hol I ow d j spos a1 s'i te.

D'i smantljrg, shipmert, and installation of
processi ng pl ant at Long Hol I ow.

Rel ocati on of mi I I tai I i ngs to Long Hol low
jng by mod'i f ied heap leach method, followed
arr d pl acement of other contam'i nated materi
pl acement of the s tab j I i zalj on cover .

3.

4.

the Naturi ta

and reprocess-
by rel ocatj on
als and final

Recl amati on of the decontamj nated Durango si te; rel ease
of the 126-acre Durango site for unrestricted use.

Reclamat'ion and revegetation of the Long Hollow disposal
site (except tailings embankment) and borrow areas; erec-
tion of permanent access barriers, gates, and warn'ing
signs at the Long Hollow site.

Preparati on of the Durango s'ite

The site preparation of the Durango sjte for Alternative 5

would be the same as described for the Bodo Canyon and Long Hollow
al ternati ves (see Sect'ion 3.2.4) .

Preparatj on of the Long Hol I ow s i te and i nstal I ati on of pl ant
equi pment f rom Naturi ta

At the same t'ime that the Durango site was being prepared,
site preparation, including mill equipment jnstallation, at the
Long Hollow disposal site would be'initiated. D'isposal sjte prep-
arat'ion would incl ude stripp'ing and stockpil ing 0.5 foot of top-
soi I f rom the stab'il ization area, construct'ion of a perimeter
drainage 'interceptor channel and retention ponds, and grading of
facilities areas and process ponds. These act'ivities would be fol-
lowed by refurbishment and installatjon of the processing plant
equipment shipped from Naturita, construction of ancillary facil-
ities, aggregate surfacing of plant roads, and would end with test-
ing and start-up of the processing p1ant.

6.

Preparat'i on of
p'i ng 0.5 foot of
stockpi'l ing it east

the Long Hol I ow si te wou I d begi n wi th stri p-
topsoil from the area to be graded, and
of the power transmiss'i on Iine for future use.
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construction of the perimeter drainage interceptor channel and re-
tention ponds would also be in'itiateo at the beg'inning of this ac-
tivity (Figure 3.13). The interceptor channels would collect
surface runoff from approximate'ly 310 acres of dra'inage area
upslope from the site and djrect the runoff to the Long Ho'llow
drainage channel south of the reprocessing faciljties.

After topsoi I stri pping and constructj on of the perimeter
drai nage system, grad'i ng of f ac'i I i ti es areas and process ponds
woulo take p1ace. During grading operations, on-site drainage cu1-
verts would be instal led. Upon completion of grading operations,
a clay and synthetic liner system would be'instal'led together wjth
leak-detection piping and underground-util'ities pip'ing. The elec-
tri cal power substati on woul d al so be i nstal I ed.

Leaching ponds with a combined capacity of 1,285,000 cubic
yards storage volume and evaporation ponds with a storage capacity
of 500,000 cubic yards would be constructed. Irrterior and exteri-
or slopes on the embankment would be i.5 horizontal to 1 vertical
and 5 horizontal to 1 vertical, respectively (Figure 3.14).

A truck-wash system similar to the unit at the Durango sjte
would be constructed at the Long Hollow site. After the trucks de-
posi ted thei r I oads of tai 1 i ngs and before 1 eav'i ng the di sposal
site, each vehicle would pass through the two-stage truck wash.

The contaminated wash water would be pumped to a contaminated
water storage reservoir at the upper end of the Long Hollow site.
This contam'inated water storage reservoir would contain all excess
contaminated water collected on the Long Hollow site. The reser-
vo'ir would be sized to maintain a minjmum water volume of 500 gal-
lons for on-site dust control, and would have a maximum storage
vol ume of 2500 ga1 1 ons .

Excavati on tran sportat j ofi , and reproces s i n of uran i um taj I i nqs

The Durango site excavat'ion plan calls for the construction
of haul roads on the east slope of smelter Mountajn to the top of
the 1 arge tai 1 i ngs pi 1e, then excavati on of the taj 1 i ngs 'in six-
to 10-foot-th'ick layers. As excavation proceeded, a new haul road
would be constructed after each 3O-foot drop in elevation until
the entire pile was removed. After the top elevation of the large
tailings pile was lowered to that of the small pi1e, both piles
would be worked concurrently until all contaminated material was
remove0.

0nce the tai'l'ings are excavated, they would be loaoed into 25-
ton-capacity trucks. The truck beds would be fitted wjth water
seals on the end gates and removable c0vers to minjmize loss of
contam'inated materials during transportation. As explained previ-
ous1y, before the trucks left the Durango s'ite, they would pass
through a two-stage wash system to remove any contaminated materi-
als from their exterior. After the wash, each truck would follow
County Road 21L to the new haul road to the Long Hollow site.
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Upon
O urnp

After
ex teri
woul d

arrj val at the Long Hol I ow dj sposal s i te,
the ta j f ings at the rece j v'i ng area shown

covers wou I d be resecured

the trucks wouldjn Figure 3.13.
and the truck'sdi sposal , the bed

or washed pr i or
then return to

to l eavi ng the sj te. The cl eaned trucks
the Durang0 sj te by the same route for

another round trip.

The tailings would be blended and placed'into the leach tanks
by spreader conveyor (see Fjgure 3.14). Sulfuric acjo leach solu-
tion would then be distributed across the surface and the pregnant
sol ut'i on wi thdrawn through bottom drai ns. The urani um and
vanadium would be recovered from the pregnant acidic liquid by so1-
vent extraction, precipitat'ion, and filtration. Following comple-
tion of reprocessing, remain'ing contaminated materials at the
Durango site would be transported to Long Hollow and depos'ited in
the evaporat'ion pond areas. At the same time, the process plant
equipment would be dismantled, except for truck washing, mainten-
ance, and fueiing facilities that would need to remain in oper-
ation until the completion of the stab'ilizat'ion and closeout
phase. Equ'ipment that wou'l d not be sui tabl e f or resal e as sa1 vage
would be buried, together wjth remairring contaminated materials.

Reclamation of the decontaminated Durango site

Recl amat'i on of
the same as descri bed

the Durango s'i te
for Alternative 4

for Alternative 5
(see Sectjon 3.2.

wOu I d
5).

be

Reclamat'i on and re vegetat i on 0f the Long Hollow s'i te and Bodo
C anyon borrow s i te

Following completion of reprocessirg and transport of remain-
ing contaminated materials to the Long Hollow site, these materi-
als would be covered with six feet of clayey soils cover, foliowed
by two feet of gravel for erosion protection. it is estimated
trrat six feet of cover would be requ'ired for Alterrrative 5 jn con-
trast to the fjve feet of cover required for Alternatives 2,3,
and 4 because under Alternative 5, the lesser contaminated so'ils
would be used to fi I I in the evaporation pond rather than being
placed over the tailings. The surface of the'stabilization cover
would be graded to drajn surface runoff (Figure 3.15). The reser-
voir for contam'inated water would be reta'ined until al I the water
had evaporated. The sides of the synthetic liner would then be
folded in and five-foot-thick stabj I j zatjon c0ver placed over
the reservoi r. Permanent access barri ers, gates, and warni ttg
signs would be installed around the 195-acre Long Hollow site.
The Bodo Canyon borrow area would be recontoured to blend with the
surroundi ng topography, covered with stockp'i 1ed topsoi 1 , and
revegetated.

Alternatives eliminated from further consideration

The alternative remed'i al acti0ns for
tajlings that were considered durjng the

the Durango uranium mill
EIS process but were de-

3.2.7
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termined to be unreasonable can be divided into three classes:
(i) alternatives'involving disposal of the Durango tai'ljngs at oth-
er locations nominated by the State of Colorado; (2) alternative
methods for transporti ng the tai 1 i ngs; and (3) di sposal of the
tai I i ngs i n Montrose County. These al ternati ves are di scussed i n
greater detail'in Appendix C, Alternatives That Were Considered
But Rejected, in the DEIS.

Stabi I 'izati on at other state-nom'i nateo I ocati ons

The State of Colorado init'ia11y evaluated nine areas withjn a
30-mile radius of Durango for the disposal of the Durango tailings
and associated contaminated materials. The State recommended that
the DOE further evaluate three of the areas (Long Hollow, Rabbit
Mountain, and Pine Ridge) and that Bodo Canyon be subject to fur-
ther study. The DOE subsequently obtained add'itional information
on transportat'ion costs , m'ineral resources, ground and surf ace wa-
ters, and geology regarding Rabbit Mountain that caused it to be
elimjnated from further consideration (see Appendix C in the DEIS
for deta'ils). An independent evaluation of the remaining three
sites concluded that the Pine Ridge area was not a reasonable aj-
ternative because of near-surface geohydrology cond'itions, and sur-
roundi ng 1 and-use patterns.

Al ternat'i ve transportati on methods

Several studies have addressed the feasjb'i1ity and costs of
mov'ing the Durango tai 1 ings by four modes of transportatjon:
truck, conveyor, aerial tram, and slurry pipeline. In aodjtion to
the transportation modes, these studies have also addressed load-'ing and unl oad'ing opti ons. Tne process f or sel ecti ng these modes
has been based on their environmental impacts, technical feas.ibil-
ity, and estimated costs. Several other transportation modes have
been suggested, including narrov'l-gauge rai1, carbon dioxide pipe-
1ine, and a combination of tunnels and conveyors. These modes
have not been aodressed in detail within the EIS because of var-
ious concerns, including the'ir environmental impacts, techn'ica1
feasibility, cost, rights-of-way costs, and lease rights.

Following the publ'ication of the DEIS, the concept of trans-
porting the tai'lings by conveyor from Durango to Bodo Canyon was
reevaluated. A recent refinement of proven conveyor technology,
the "pipe conveyor," was found to be particularly well suited for
use with the Durango remedial action. Pipe conveyors can be de-
signed and operated to negotiate steeper s'lopes and sharper curves
than i s possi bl e wi th conventi onal bel t conveyors. The estimated
cost for using a pipe conveyor is comparable to the estimated cost
for us'ing trucks to transport the tai 1 ings in Alternative 3a.
Some advantages of conveyor transport over truck transport are
less noise, less traffic, less dust, fewer animal-truck colli-
sions, and lower rate of occupat'iona1 injury. Based on these fac-
tors, the use of a pipe conveyor was added as an option for moving
the ta j'l i ngs wi th Al ternati ve 3.
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The use of an aerial tram to transport tailings to the Bodo
Canyon s'ite was also evaluated on a preliminary basis. A tram sys-
tem was considered to jnvolve a higher diffr'cu1ty'in cleaning up a

spi11 wh'ich could occur high on the steep north slope of Smelter
Mountain. A firm cost estimate for a tram system could not be ob-
tai ned from the tram manufacturer in time for considerat'i on in
th'is FEIS. Because of these drawbacks, an aerial tram transporta-
tion system has not been inc'luded in any of the alternatives de-
scribed 'in thi s FEIS.

The use of slurry pipelines for transport has been preliminar-
ily studieo by the DOE. The most recent cost analysis indicated
that such a system would be slightly more expensive than the truck
system (JEG, 1983). However, this method has not rece'ived any fur-
ther analysis because of its high demand for water (as much as
4100 acre-feet during the life of the project without recycle),
its corresponding need for land to dry the slurried ta'iiings be-
fore disposal, and other major environmental impacts. Therefore,
th'is transportation method was determined to be an unreasonable
al ternati ve.

Tailings transport to Montrose County

In 1981, the Montrose County Board of Commissioners passed a

resol ut'ion encouragi ng and peti ti oni ng the DOE to gi ve f ul I cons'i0-
eration to the movement of tailings jnto western Montrose County,
near Naturita. The apparent receptiveness of Montrose county to
disposal of uranium-mill tailings caused the State of Colorado to
req uest that the DOE prov'ide a deta'i I ed revi ew of the v'i abi I i ty of
relocat'ing mi 1 1 tai 1 ings at three sites, incl udi ng Durango, desig-
nated for remedial action under the UMTRA Project to the Naturita,
Colorado area (Haz1 e, 1982).

The DOE determined that relocation of the Durango tailings to
Montrose County could not be a reasonable alternative for remedial
acti on. Transport of the more than 1.5 mi I I i on tons of tai 1 i ngs
over more than 100 m'iles of sometimes steep and heav'i1y travel led
roads between Durango and Naturi ta woul d unnecessari 1y j ncrease
ri sks of vehi cl e acci dents and publ i c radi ati on exposure; the
transportation costs coulo easily be two to three tjmes the al-
ready substanti al transportati on costs of Al ternati ve 4.
Transport of the tailings to Montrose County by train is not possi-
ble because an industrial rail line does not serve Durango. In ad-
dit'ion, quite apart from an unfavorable cost-benefit ratio, the
DOE might not have the authority under PL95-604 to dispose of any
m j I I tai 1 i ngs at a commerci al waste-di sposal si te. (Rel ocat'i on to
the Naturita area was proposed'in the context of Colorado's plan
for developing a single site 'in that area f or the d'isposal of low-
level radjoactive waste and uranium mill tajlings. )

ENVIRONMENTAL Il'lPACTS

In this section, the comparison of the principal environmental jm-
pacts of the f i ve al ternati ves consi dered, mi ti gati on measures taken to

3.3
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lessen
tabul ar

3.3.1

the 'i mpacts, and
comparj son of al I

a summary of the rnajor
'i mpacts 'i s presented in

impacts are d"i scussed.
Table I.3.

Comparison of impacts

Rad'i ol ogi ca1 impacts are foremost among the publ i c' s con-
cerns. Under the no-actjon alternative (Alternatjve 1), the pub-
l'ic would continue to be exposed to uncontrolled radioactivity
from the Durango site. For example, the general public out to 80
kilometers (50 miles) during a 100-year time period would receive
an excess bronchjal population dose commitment of 66,000 man-rem
under the no-action alternative. This excess bronchial dose would
be expected to cause L.32 excess lung cancer deaths over the 100-
year period, an average of 0.013 excess lung cancer deaths per
year. If the tail'ings are left unstabilized, the potential for in-
tentional or un'intentional mjsuse remains, increasing the rjsk of
lung and other cancers.

I n Secti on H. I . 1. 2 of Appendi x H, Rad'i ol og'i ca'l I nf ormati on,
in the DEIS, it'is conservatively assumed that radon js being emit-
ted from the surface of the tailings piles at anrareal flux of 973
pi cocuri es per square meter per second (pCi/m's) . Al I four of
the action alternatives would reduce this flux to the EPA standard
of 20 pC'i/mzs (40 CFR Part 192). The number of excess cancer
deaths would be similarly reduced. During the period of time tak-
en for the remedial action, this flux would be gradually reduced,
either because the contaminated materials were stabilized and iso-
lated under an earthen cover as in Alternat'ive 2, or because the
materials were relocated to another site as in Alternatives 3 and
4, or because the tailings were relocated, reprocessed, and stabi-
lized at another site as in Alternative 5. Each alternat'ive would
have sjmilar effects on popu'lation exposure following remedial ac-
tion. Levels of contaminated dust worild increase jn'itially be-
cause of excavation and load'ing of the contaminated materials;
after project completion the exposure would be reduced from the
present level. The potential radiation exposure of the public to
radon daughters over the 100-year period including remedial action
is estimated to be a total populatjon dose commjtment of 969 man-
rem for Alternative 2, 1050 man-rem for Alternative 3a, 1050 man-
rem for Alternat'ive 3b,996 man-rem for Alternative 4, and 2620
man-rem for Alternative 5. |rJithin the exposed population, these
exposures would result in additional lung cancer cleaths of 0.019
for Alternative 2 , 0.021 for Alternative 3d, 0.021 for
Alternative 3b, 0.020 for Alternat'ive 4, and 0.053 for Alternative
5 during the first 100 years following the project. The differ-
ences in 'lung cancer deaths among the alternatives are primari1y
the resul t of d'iff erences 'in the amount of contami nated materi al
moved and the durat'ions of the alternatives. Fol low'ing remedi a'l

actj on, al I actj on al ternat'i ves woul d have approximately the same

health impacts of 0.0001 per year.

Alternative 1 would have no effect on exjsting air quality in
the Durango area. Alternat'ives 2, 3, 4, and 5 would each cause
short-term adverse'impacts on existing air quality during remedia'l
act'ion activities. The primary National Ambient Air Quality
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Standards, 24-hour maximum, for total suspended part'iculates would
be exceeded during Alternatives, 2, 3a, 3b, and 4. 0n1y
Alternative 5 would not exceed ihe maximum 24-hour standard. All
of the alternatives would comply with the annual total suspended
particulate standard. After completion of any of the four act'ion
alternatives, overal'l 'improvement jn air qual ity would be
expected.

There woul d be no impact on topography or soi I s under
Alternative 1. For Alternative ?, the two steeply sloped and flat-
topped tai 1 i ngs pi 1 es woul d be reshaped agai n st smel ter Mountaj n'into one smoothly contoured pi1e, whjch would cover an area of
about 38 acres at the north end of the Durango sjte. The pile
would have slopes of 3 horizontal to 1 vertjcal. Approximately
706,000 cubic yards of clay soi1, sand and gravel, and quarried
riprap would be 'imported to construct the stabilizat'ion cover,
backfill excavated areas, and construct a grouted riprap erosion
barrier along the banks of Lightner creek and the Animas River.
In both options of Alternat'ive 3, all areas excavated to remove
contaminat'ion at the Durango site would be returned to their ap-
prox'imate original grade, f€Quiring about 187,000 cubic yards of
imported so'i I for backfi I I . The raffi nate ponds area woul d be
recontoured fo1 lowing decontamination. A 1ow, gently undul ating
mound with an elevation of 7110 to 7115 feet would permanently re-
p1 ace a 38-acre shal l ow dra'i nage bas'i n i n Bodo Canyon; about
44,000 cubic yards of quarried riprap materials would be imported
to provide erosion protection on the downstream faces of the earth-
en embankments whi ch woul d cover an addi ti onal three acres.
Approximately 141,000 cubic yards of imported gravel and riprap
would be required for an eros'ion protection barrier over the stabi-
l'ized tailings, drainage channels, and for gu11y erosion protec-
tion. Under Alternative 4, an almost f1at, but gently undulating
surface at the Long Hollow site would be constructed over an area
of about 76 acres at the head of a shallow concave-shaped va11ey;
a smoothly contoured slope of 5 horizontal to 1 vertical would co-
ver an additjonal four acres at the south end of the site; and ap-
proximately 77,000 cub'ic yards of imported riprap materials would
be req ui red for erosi on protecti on i n the drai nage channer s .
Approx'imate'ly 241,000 cubi c yards of imported grave'l and beddi ng
material would be required for an eros'ion-protection barrier over
the stabilized tailings. In adclition, 351,000 cub'ic yards of sand
and gravel would be imported to the Long Hollow site to construcr
a drainage blanket beneath the stabil'ized tailings. Requirements
for backfill materials at the Durango site would be the same under
Alternative 4 as for Alternative 3. under Alternative 5, an al-
most flat but gent]y undulating mound would be constructed over an
area of 195 acres at the Long Hollow site. The mound would be a
maximum of L8 feet high and would have maximum sjdeslopes of 5 hor-
izontal to 1 vertical. Approximately 457,000 cubic yards of im-ported gravel and ri prap woul d be req ui red for an
eros'ion-protection barrier over the stabilized tailings and for
drainage channels. Requirements for backfilljng materjals at the
Durango si te woul d be the same under Al ter-nati ve 5 as for
Alternatives 3 and 4.
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Under the no action alternatjve (Alternat'ive 1), overland
flow from precipitation would cont'inue to s1ow1y erode tailings
from the piles ano contamjnated sojls from other areas of the
Durango si te. Al I such surface drai nage woul d u1 t'imately enter
the An'imas Ri ver where the eroded so'il and tai l'ings parti cl es
would be deposjted. Erosjon of these radioactively contaminated
materials would be prevented by the stabilization cover in
Alternative 2. The cover has been designed to min'imize infiltra-
tion of incident precipitation and erosion from overland flow dur-'ing a Probable Maximum Precipitation (PMp) storm event. The
grouted ri prap eros'ion barrier at the base of the pi I e 'i s desi gned
to withstand the erosjve velocities generated during a probable
Maximum Flooo (PMF) but would require repeated ma'intenance through-
out the design l'ife of the sjte. For Alternatives 3, 4, and S,
the slopes of the stabilization cover, diversion channels, and re-
tention embankments have been designed to pass surface flows from
the PMP wi thout erosi on. Hence, the potent'i a] for contamjnatjon
of surface waters under any of the action alternatjves would be
smal l. Uncontam'inated water required at the Durango sjte jn
Alternatjves 2,3, 4, and 5 would be taken from the Animas River.
l,Jithdrawal rates would be about 13,500 gallons each work'ing day
for Al ternatj ve ' ?, 22,500 ga1 1 ons each worki ng day for
Alternat'ives 3d, 3b, or 4, and 10,000 gallons each working day for
Alternatjve 5. considering an annual flow of 950 cub'ic feet per
second (cfs), these withdrawal rates would amount to 0.0022 per-
cent for Alternat'ive 2,0.0037 percent for Alternatives 3 and 4,
and 0.0016 percent for Alternative 5. Under extremei low-flow con-
ditions such as the lowest m'inimum flow ever recorded of 94 cfs on
March 2, 1913 (USGS, 1981), those w'ithdrawal rates would still on-
1y amount to 0.022, 0.037, and 0.016 percent of the min'imum-
recorded flow for Alternative 2, Alternatives 3a, 3b, and 4, and
Alternative 5, respectively. Thus, these rates of withdrawal
would not have a notjceable effect on the quantity or quality of
the ri ver 's f I ow under any cond'i tions.

No action (Alternative 1) would allow leachates to contjnue
migrating from the tailings piles to the An'imas River as in thepast. Even after a stabilizatjon cover was placed over the tajl-
ings (Alternative 2.), contaminants in the ground water beneath the
p'i1es and leachates withjn the piles would continue to s1ow1y mi-
grate to the Animas River, but at a reduced rate. Once these con-
tami nants reached the rj ver, they wou I d be di I uted beyond
detectability. In Alternat'ives 3a, 3b, and 4, the design concepts
include a clay liner and cover to minimize seepage jnto and from
the radioact'ive1y contaminated materjals as well as to retard mj-
gration of heavy metals and radionuclides by adsorption on clay
parti cl es i n natural i on-exchange processes . Ground waterin both
the shallow alluvial aquifer and the deeper system at Bodo canyon
(Al ternati ves 3a and 3b) do not meet EPA primary or secondary
drinking water standards. In Alternative 4, to prevent the ground-
water table from rising into the tailings, the installation of an
underdrainage system is incl uded in the stabi I izat'ion design for
the Long Hollow site. |.l'ith the underdrain installed, leachate gen-
erati on resul ti ng f rom i nf i I trati on of i ncident prec'ip'itat'ion and
redistribution of moisture within the tailings is expected to
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be smal I and of the same order as the natural rates of ground-wa-
ter recharge. Based on computer model ing studi es, the rate of
I eachate generati on f rom the stab'i I 'ized pi 1 e 'i s esti mated to be on
the order of 0.5 percent of the rate of natural ground-water dis-
charge from below to the underdrain system once steady-state has
been reached. Therefore, the leachate would be d'iluted by a fac-
tor of more than 200 to 1 at the po'int of discharge from the
underdrain, resulting in projected levels of 0.05 mg/l uran'ium,
5800 mg/l sulfate,8.7 ng/l iron, and 0.15 ng/1 manganese. These
levels are only slightly above natural ground-water concentrationsfor these constjtuents at Long Hollow (see Table F-39, Appendix F,
l,Jater Resources Inf ormation, 'in the DEIS). 0ther constituents
which may be present in concentrations above background incl ude
vanadium, barium, lead, and arsenic. Degradation of water quality
in the Long Hollow drainage downstream of tne stab'ilization area
woul d be possi b1 e (Al ternati ve 4) ; however, sj gni fi cant
degradation of surface-water quality would be urrlikely. potential
impacts on ground-water discharge areas are expected to be smal'lto nondetectable. In Alternat'ive 5, a clay and synthetic l'iner
system wou'ld be used to inhibit seepage of contaminated water from
the tailings 'into the shallow ground water. An interceptor trencn
wou]d be placed on the northwest side of the site to intercept the
shallow ground water, redirect jt around the tajlings, and thereby
prevent the ground-water table from rising into the tailings.

Al thoug,r Al ternati ves 4 and 5 i ncl ude stab'i 1 i zi ng the ta'i I -ings at the same location, they incl ude different measures for
ground-water protecti on. Add'i ti onal ground-water data col lection
and analysis are ongoing and wj11 be used to select the most appro-priate measure(s) to protect the ground water should Alternatjve 5
be selected. The measures present'ly incl ude the construct'ion of
an underdrain and clay liner as in Alternatjve 4, the construction
of an interceptor ditch and clay and synthetic liner system as in
Alternative 5, and shifting the location of the stabi l'ization areato the southeast away from the ground-water di scharge area. The
underdra'i n may become parti a1 ly p1 ugged over the 1 ong term but
would stj I I maintajn its integrity.

Freeing all or part of the 126-acre Durango site for unre-
stricted use would increase its value. present land values of in-
dustrial property south of the site range from $55,000 to $65,000per acre. Therefore, under Alternat'ive 2, releasing 88 acres for
general use could conce'ivably jncrease the value of the sjte by
$2.8 million. If all of the site were available for general use,
as it would be under Alternatives 3d, 3b, 4, and 5, the value oi
the land could increase to as much as $4.6 million.

Al ternati ve 1 woul d produce no constructi on-rer ated impacts
on populations and employment, housing and commun'ity services,
transportati on networks, energy-consumpti on patterns, and occupa-
tional health and safety. Alternatjves Z, 3, 4, and 5 would pro-
duce minor and similar short-term impacts in all of these areas.

Alternative 2 woulo create short-term (one-year) jobs for 56
construction workers and would contribute to an estimated six
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long-term (post remedial actjon) jobs for envjronmental surveil-
lance required of all UMTRA Project sites combined. The income
and taxes from these jobs would have little effect on the economy
and soc'ial infrastructure of Durango or La Plata County. The
short-term jnfl ux of workers and the'ir f amjl ies woul'd only sl ight-
1y affect the existing available housing and excess capacity in
corununity services. Transportatjon networks in Durango would not
be seriously affected by Alternative 2. About 369,000 gallons of
engine fuel, 33,600 kjlowatt-hours of electricity, and 8350 tons
of cement would be expenoed for Alternative 2. Just as on any oth-
er large construction project, occupational acc'idents and injuries
would be expected to occur. According to 1981 incidence rates,
0.014 fatal work accjdents and about i.99 di sabl'ing injuries could
be expected during the one-year construction period.

In Alternative 3a, short-term (18-month) jobs would be creat-
ed for 7I construction workers and would contribute to an est'imat-
ed six long-term (post remedjal action) jobs for environmental
surveil'lance required for all UMTRA Project sites combined. As jn
Alternative 2, these jobs would have little effect on the local
economy cons'idering the overal'l personal income for La Plata
County. Effects on housing and commun'ity services would be sim-
ilar to those for Alternative 2 but would be increased by about 27
percent; increased demand on community services would be negligi-
b1e, although hous'ing demand in Durango could be strained should
most of the inmigrants choose to live there and not elsewhere in
La Plata County. Approx'imately 1,069,000 gallons of engine fuel
and 79,200 kilowatt-hours of electrical power would be expended
with the implementation of Alternative 3a; this is about three
times the amount of fuel and 2.4 times the amount of electrical
pov{er that would be requ'ired for Al ternati ve 2. Cement consump-
tion would be considerab'ly less than for Alternative 2i only 159
tons would be required under Alternative 3a. A few more occupa-
tjonal acc'idents would be expected for Alternative 3 than for
Alternat'ive 2 because of the larger work force required. Based
on 1981 incidence rates,0.025 fatal work accidents and 4.23 dis-
abfing injuries could be expected, about twice the numbers expect-
ed for Alternat'ive 2.

l,lith Alternatjve 3b, 64 short-term construction jobs would be
created and would add an est'imated six long-term (post remedial ac-
t'ion) jobs for environmental surveillance required for all UMTRA

Project sites combined. As wjth the other alternatives, these
jobs would have little effect on the local economy. Housing and
community serv'ices impacts would be about 50 percent larger than
for Alternative ?. The 15i new households would probably be able
to find housing among the 2L5 housing vacancies in Durango (1980
data) or elsewhere in La Plata County. Approx'imately 936,000 ga1-
lons of eng'ine fuel and 4,044,000 kilowatt-hours of electrical pow-
er would be expended for Alternatjve 3b; thjs is about three times
the amount of fuel and I22 times the amount of electrical power
than would be required under Alternat'ive 2. As with Alternative
3d, the use of cement woulo be only 159 tons. The expected num-
bers of occupat'iona1 fatalities woulo be almost as low as Alter-
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native 2; Alternative 3b would involve 0.018 fatalities.
D'i sabl i ng 'in j uri es among constructi on workers woul d be the I owest
of any of the action alternatjves with only 1.65 injuries during
impl ementat'ion of Al ternati ve 3b.

Alternative 4 would create short-term (28 months) jobs for l9
construction workers and would contribute to an estimated six long-
term (post remedial actjon) jobs in environmental survejllance re-
quired for al'l UMTRA Project s'ites combined. Again, the jobs
created by Alternative 4 would have little effect on the economy
for Durango and La Plata county. The slight difference jn staff-
i ng req ui rements between thj s al ternat'i ve and those for
Alternative 3 would not be enough to create noticeable differences
in housing or community services effects. The amount of fuel use
and electrical-power consumption would be 1,618,000 ga1 lons and
88,000 kj lowatt-hours, respectively. Cement usage would be the
same as required for Alternative 3. The number of fatal work accj-
dents that would be expected under Alternative 4 (0.040) is almost
twice that for Alternative 3. However, based on 198i inc'idence
rates for the trucking industry, about 9.13 disabling injuries
could be expected in Alternative 4 because of the large number of
truck drivers required. This js an increase of 116 percent over
that of Alternat'ive 3 and nearly 360 percent jncrease over that of
Al ternati ve 2.

Alternat'ive 5 would create short-term (82 months) jobs for 64
construction workers and wou'ld contribute to an est'imated six long-
term (post remedial action) jobs for environmental surveillance re-
quired for all UMTRA Project sites combined. These jobs would
have little effect on the economy for Durango and La Plata County.
The amount of fuel use and electrical-power consumption would be
2,975,000 gallons and 2,567,000 kilowatt-hours, respectively. A
substantial volume of chemjcals would be used during the reprocess-
ing activities. A total of 0.098 fatal work accidents and 14,57
disabl ing injuries for truck drjvers would occur. These are sub-
stantially greater than for the other alternatjves.

Among the nonradiolog'ica1 impacts, impacts on the transporta-
tion corridors would be the most noticeable. county Road zrr
(Bodo Canyon and Ridges Basin Roads) and County Road ZIZ are 'im-
proved dirt roads that vary jn width from about 18 to 30 feet ano
presently carry I i ttl e traffi c. under ei ther Al ternat'i ve 2 or 3a,
an approximate two-mile stretch of County Road 211 would be wjd-
ened to a minimum of 35 feet, surfaced with gravel, and improved
to handle 25-ton capacity trucks. A1so, under Alternat'ives 3a and
3b, a short section of County Roao 2I2, extending north from its
junction with county Roao zLL to a point jmmediately west of the
disposal site, would have to be widened and improved. l,ljth
Alternative 3b, County Road ?LI would be improved by placing a
geotextile fabric, covering the road with gravel, and constructing
turnouts so that vehi cl es coul d pass safely. Truck traffi c on
county Roao 2rr in Bodo canyon would jncrease by an average of
about 28u trips per day for a period of five months under
Alternative 2, and on county Roads zrl and zrz by approximately
544 tri ps per day for 16 months under Al ternative 3a. Truck
traffic would cause the average daily traffic count on county Road
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2II to'increase by 14 trips per day for 22 months urrder Alterna-
tive 3b. An additional six-mjle stretch of County Road 211 would
be wi0ened, surfaced, and improved in Alternat'ive 4, and truck
traffic wouId average about 540 trips per day for a period of 15
months In addition, a haul road approximately two-m'iles long
woul d have to be constructed for Al ternati ve 4. Al ternati ve 5

would result in the same impacts as Alternative 4 except that the
rate of truck traffic wou'ld be substantially reduced (a maximum of
72 trips per day) and the impacts would occur over a much longer
period (82 months).

Under Alternative 2, approximately 24 acres (Bo0o Canyon bor-
row area) of winter range for deer and elk woulo be destroyed for
at 'least one year (duri ng remedi al act.ion ) ; i t woul d take a mi n-
imum of five years following reclamation for a self-sustaining veg-
etation cover to become established and at least 20 years for
reestabl ishment of habitat simi lar to that presently on the si te.
For Alternatives 3d, 3b, 4, and 5, the borrow area would be re-
duced to about 16 acres. Approx'imately 41 acres of important deer
and elk winter range would be permanently removed from Bodo Canyon
under Alternatives 3a and 3b, about 80 acres of marginal pasture-
land would be permanently removed in Alternative 4, and about 195
acres of marginal pastureland woulo be permanently removed under
Alternative 5. The conveyor route 'in Alternative 3b would affect
approximately 20 acres of important deer and elk w'inter range dur-
i n g the Z?-nonth peri od of remedi al act'i on .

A wildlife mitigation plan would be implemented to mitigate
the impacts under any of the acti on al ternati ves. Such a p1 an
would incl ude measures to mjnimize adverse impacts on wildlif.e and
to provide replacement of wilol'ife habitat and wildlife oriented
recreational use. A draft mitigation plan for Alternative 3a'is
incl uded as Append'ix L 'in thi s FEIS whi ch has been devel oped in
consultation with the Colorado Division of i,Jildl'ife and the Nature
Conservancy.

The smelter stack at the Durango site would be demolished or
decontaminated under all action alternatives. Nine cultural re-
s0urce sites that are eligible for nomination to the NRHP would be
destroyed at the Booo Canyon s'ite under Al ternat'ives 3a and 3b.
With Alternatives 4 and 5, five cultural resource sjtes would be
disturbed. Appropriate mitigation plans would be implemented as
d'irected by tne Colorado State Historic Preservation Off icer.

Al I of the act'ion al ternati ves have been desi gned to rema'in
effective for up to 1000 years to the extent reasonably achievable
and, in any case, for at least 200 years. Alternatives 3a, 3b, 4,
and 5 would meet this design standard wjth very limited mainten-
ance. However, Alternative 2, stabil'izat'ion at the Durango site,
would require a much greater level of maintenance over the pro-
ject's design life because of the potential for meandering of the
An'imas Ri ver channel , the desi gn's dependence on grouted ri prap
for erosion protection, and the extensive use of surface-water
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di versi on channel s to di rect surface-water fl ow from smel ter
Mountain around the north and south ends of the stabilized pi1e.
The greater level of majntenance required for Alternative 2 has
been i ncl uded i n the costs of thi s a'l ternati ve. The est'imated
majntenance cost js based on replacing 2s percent of the grout
every 25 years for 1000 years.

A fjnal impact that would result from any of the actjon alter-
natives is cost. As indicated in Table r.2, Alternative 1 would
cost Hecla Mining Company approximately $300,000 for maintain'ing
the vegetat'ive cover on the piles. Alternat'ive 2 would cost $21.0
million in 1983 dollars, Alternative 3a would cost $26.3 mi11ion,
Alternative 3b would cost $24.1 mi11ion, and Alternative 4 would
cost $41.8 million. Alternative 5 would cost $61.2 mi11ion, howev-
er this cost would be partially offset by the sale of the uranium
and vanadi um recovered during reprocessi ng ($26.7 mj l l i on ) .
Therefore, the net cost of Alternat'ive 5 would be $34.5 milljon.
The market condjtions of uranium and vanadium fluctuate, and the
actual value of the uranium and vanadium recovered may differ from
the val ues used 'in estimating the net cost of Alternative 5.
Therefore, the net cost of this alternative may change upward or
downward. The cosr distribut'ion between the DOE and the company
performing the reprocessing would be negotiated between the twoparties. The long-term maintenance costs of Alternative 2 would
be substantjally greater than for Alternatives 3a, 3b, 4, and 5.

Mitigation measures

The potential environmental impacts from remedial action al-
ternatjves would be reduced through the use of appropriate mitigat-
ing measures. A number of these have been incorporated into the
plans for all sites in Alternatives 2,3d,3b,4, and 5. These jn-
cly9g fugitive dust control by spraying with water or using dust
pa1 1 i ati ves, d'i vers i on of surface-water runoff for contai nment of
contaminated water in storage reservoirs, and use of protect'ive
equipment such as dust masks by the remedial-action workers.

Additional act'ions for mitigat'ing exposure. of remedial-action
workers to radioactively contaminated particulates jncl ude stop-
plng the handling of contaminated materials durjng periods of high
wind and using trucks with tight-fitting covers and water seals on
the tailgates. Public exposure to radiat'ion during the construc-
tion phases would be limited by restricting access tb ftre construc-
ti on areas through the use of fences and gates. The exact
mitigation measures for fugitive dust impacts w6uld be determined
during the final design phase of the project with the review ano
approval of the Colorado Department of Health.

Nonradiological air-quaf ity impacts would be reduced by keep-
i ng r nternal -combust'ion eng'ines tuned to keep emi ssi ons to a prac-
tical minimum and by us'ing exhaust controls on all vehicles ano
equipment. Dust-control measures would be implemented and used
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duri ng al I
al s wou I d
oper at i on s
condi ti ons

mater r

be haul
would

al -hand1 i ng acti vi ti es. Al I contami nated materi -
ed 'i n covered trucks, and excavat j on and I oad'i ng
be hal ted duri ng peri ods of adverse weather

cultural resources would be mjtigated by planning
avo'i d cul tural si tes where possi bl e or by excavat-
to recover cul tural 'i nf 0rmati on as descri bed 'i n

compl et'i on of the remed'i al act j ons, a survei I I ance
pr0gram woul d be conducted for the fi nal stabj -

site as required under the terms of the ljcense is-

f,/ater eros i on of contam'inated materi al s woul d be control I ed
by construction of diversion ditches upgradient from areas where
contaminated materials would be exposed. Temporary dikes or berms
would also be'installed to divert or collect storm water in order
to prevent 'it from contacting contaminated areas. Water collected
in excavations and sumps would be pumped to lined contam'inated wa-
ter storage reservo'irs I ocated on a'll si tes; water in the reser-
voirs would be al lowed to evaporate before the reservo'ir 1 ining
was buried on the oisposal site.

The 'impacts of no j se wou'ld be reduced by using f unctional and
properly maintained mufflers on all construction equipment and ve-
hicles, and by schedu'ling hauling trips and no'isy activjt'ies at
all sites to take place within daylight hours according to state
and I ocal ord'i nances and the recommendati ons of the Col orado
Division of l.l'ildljfe. Hearing-protection devices would be worn by
workers elther operati ng or worki ng cl ose to excessi ve'ly noi sy
mach i nery.

The impacts of the remedial actions on wildlife would be re-
duced by strategically scheduling construction activities and by
recl aimi ng dj sturbed habi tat. The remed'i al -acti on traffi c woul d

be restricted to daylight hours from Aprjl through November and
would thereby reduce the potential for road kjlls. Remedial ac-
tions for Alternatives 3d, 3b, 4, and 5 would not occur during pe-
rj ods of heavy snowf al I . Reprocess i ng acti v i ti es under
Alternatjve 5 would not occur during the winter months, (November
through March). Because the w'inter js the period of most intense
use of the Bodo Canyon area by big game, the impacts on these spe-
c'ies would be f urther reduced. Under al I act'ion alternatives,
wi ldl'ife mitigation p1an, as mentioned in Section 3.3.1, would be
developed and implemented. A draft mitigation plan for
Alternative 3a is presented'in Appendix L of this FEIS.

Impacts to
construct'i on tojng the sites
Section 5.2L.

Following
and mai ntenance
I j zed cij sposal

Three major
and cost have been

issues perta'i ning
identif ied in the

to radjation, transportat'i on,
impact analysis.

sued by the NRC. The type of surveillance and maintenance that is
proposed by the DOE js described jn Sect'ion 5.22.

S ummary of maj or i mpacts
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Alternative 1 would leave unchanged the present unacceptable
leve'l of radiation exposure to people living in the city of
Durango. Alrernative 1 does not meet the EpA standards (40 CFR
Part 192) and 'is unacceptable. Alternatives Z, 3d, 3b, 4, and 5
would each meet the EPA standards for cleanup of jnactive uranium
mill tailings sites and disposal of uranium mill tailings. Any ofthe action alternatives would reduce the residual raoiation doses
to the general populatjon to near-background levers. Alternatives
2, 3a, 3b, 4, and 5 have been des'igned to remain effective for upto 1000 years to the extent reasonably achi evabl e and, i n any
case, for at least 200 years. Alternatives 3a, 3b, 4, and 5 would
mget th i s desi gn stanoard wi tn very l imi ted mai ntenance. However,
Alternative 2, stabjlization at the Durango site, would require a
much greater level of maintenance over the project's design l'ife
because of the potential for meandering of the Animas Rivei chan-
ne1 , the des'i gn ' s dependence on grouted ri prap f or eros'i orr protec-
tion, and the extensjve use of surface-water djversjon channels to
direct surface-water flow from Smelter Mountain around the north
and south ends of the stabilized p'i1e. The greater level of majn-
tenance required for Alternative 2 would jncrease the costs of
thi s al ternati ve.

Each of the act'ion a1ternatives would involve truck transport
of the contam'inated and uncontaminated materials. The differences
among the transportation-related 'impacts of the four action alter-
natives are related to the number of trucks that would be used,
the borrow and disposal sites involved, and the roads that would
be used. Alternat'ive 2 would require the least amount of truck
traffic because there would be no relocation of rad'ioactively con-
taminated materials off the Durango site. Alternatives 3a and 4
would require the same amount of truck traffic; however,
Alternatjve 4 would evoke greater transportation impacts because
the haul distance to the Long Hollow sjte is three times the haul
distance to the Bodo Canyon site (Alternatjve 3a). Alternative 5
woul d req ui re a greater number of total truck tri ps than
Aluernatives 3d, 3b, and 4; however, the trips would occur over an
82-month period (over three times longer than the other alterna-
tives), and therefore, the daily inpacts of Alternat'ive 5 would be
less than Alternatives 3a and 4. Fewer daily truck tr.ips (14 per
day) would be required for Alternative 3b than for any of the ac-tion alternat'ives. However, the period of tjme wourd extend for22 months wi th Al ternati ve 3b as opposed to 18 months w'i th
Alternative 3a.

Based on
south of the
Alternatjve 2,
atrd 5, might
ljon and $4.6 m'i l1i on, respecti vely.

the present land values for industrial property
Dur an go s i te , the rel eas e of BB acres under

or al I of the s j te as under Al ternati ves 3a , 3b, 4 ,
'i ncrease the value of the Durango s'i te by $2.8 mjl-

The d'i rect monetary cost
Durango s'i te would be $0.3 mj
act j ons for Al ternatj ves Z,
$26.3, $24.1, and $41.8 mill
etary costs for Alternative

of Alternative 1 to the owner of the
llion. Direct costs of the remedial
3d, 3b, and 4 would be about $21.0,
j on , respect j v e1 y. Tne dj rect mon -
5 would be $61.2 million; however,
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this cost would be partially offset by the sale of the uranium and
vanadium produced which would yield $26.7 mi'llion. The net cost
of Alternative 5 is, therefore, $34.5 million ($61.2 minus $26.7
million). The DOE woulo negotiate with the private company per-
forming the reprocess'ing to determ'ine the DOE's share of the tota'l
project costs.
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4.L

4.0 AFFECTED ENVIRONMENT

Described in this section are those features of the existing environment
may be affected by the alternative remedial actions djscussed in Sectjon

REGIONAL CHARACTERISTICS

The region potentially affected by the alternatives under consider-
ation is the centnal part of La Plata County in southwestern Colorado.
The Durango, Bodo Canyon, and Long Ho1 I ow s'ites are al I w j th'in about ei ght
air mjles of one another southwest of the city of Durango, the primary pop-
ulation center in the region (Figure 4.1).

Durango, the county seat and regional trade center, lies in the val-'ley of the Animas River at an elevation of about 6500 feet above mean sea
level. The city, which has a population of almost 11,600, is surrounded
by mountainous terrain with peaks rising to more than 1600 feet above the
Animas River va11ey. The semi-arid climate of the Durango area is charac-
terized by warm summers, cool springs and autumns, and moderately cold
wi nters.

Economic growth and development of southwest Colorado has always been
heavily influenced by its geologic and topographic characteristics and the
cultural populations of the Southwest. Durango js located on the northern
rim of the San Juan Basin in an area of geo'logic, topographic, and land-
use transitjon. North of the rim are the high, mountainous crystall'ine-
rock complexes where base And precious metals were once extens'ive1y mined.
These areas are now used primarily for outdoor recreation including ski-
ing, b'ig-game hunting, backpacking, and camping. South of the rim js a
broad basin of sedimentary rocks characterized by mesas, plateaus, and
flatlands where agriculture, livestock grazing, coal mining, and oi1 and
natural-gas production are dominant. Prehistoric cultural sites are abun-
dant, most notably 'in Mesa Verde Natjonal Park, and attract tourists to
the regi on from al I over the worl d.

The primary landowner in the region is the Federal Government, which
controls 56.7 percent (over 600,000 acres) of the land in La Plata County;
these lands incluoe the San Juan Nationa'l Forest north of Durango and the
l arge I ndi an reservati on I ands hel d 'in trust f or the Southern Utes and the
Ute Mountain Utes. Privately owned lands (41.6 percent) are second'in ex-
tent followed by the state (1.4 percent) and then county and municipal
I ands (0. 3 percent ) comb'i ned.

Services, retail trade, agriculture, and state and local governments
are the most prominent economic sectors in La Plata County. The high em-
ployment in services and retail trade reflects the importance of tourism
to the county's economy. Employment in services, retail trade, and agri-
culture accounts for approximately 23, 19, and six percent, respectively,
of the total county employment. State and local goverrments account for
about 15 percent.
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4 .2 DESCR I PTI ON OF THE AFFECTED AREAS

4 .2 .L D uran go s'i te

The Durango site is located just outside of the southwestern
city l'imits of Durango, La Plata County, Colorado (see Figure
3.1). The site is bordered on the north by Lightner Creek and
U.S. Highway 160, on the east by the An'imas R'iver and U.S. High-
ways 160 and 550, and on the southwest by the slopes of Smelter
Mountajn. Hecl a Mining Company currently owns the site. Land-use
patterns in the vicinity of the northern part of the site are
shown in Figure I-4 in Appendix I, Informat'ion on Populations,
Socioeconomjcs, and Land Use, of the DEIS.

The entire Durango site covers an area of approximately L26
acres. Located i n the northern hal f of the si te are the ol d
mjll s'ite, ore-storage areas, and the two taif ings pjles. The
abandoned raffinate ponds area is located at the south end of the
site. The two tailings piles abut Smelter Mountajn. Thejr bases
are about 20 and 30 feet above Lightner Creek and the Animas
River, respectjvely. The tops of the ta'ilings piles are relative-
ly flat. The slopes of the piles are steep, rang'ing from about
1.3 to 2.5 vertical to t horizontal

The small tailings pile 'is about 90 feet high and covers an

area of approximately seven acres. The large pi1e, iust south of
the smal I pi 1e, covers 14 acres and 'is about 230 f eet h'igh (FBDU,

ig8i). It is estimated that the small pj1e contains about 317,000
cubic yards (325,000 tons) of tailings and the large pile about
883,000 cubi c yards (1,230,000 tons). Just to the southeast of
the large tailings pile is an eight-acre area that was used for
the ore-processing mi11 and ore storage. The mill buildings have
been removed, but the brick flue stack from the lead smelter that
originally occupied the site'is still standing. Also remaining on

the site is a one-story concrete block office bujlding adiacent to
the stack, a smal I corrugated-metal warehouse bui 1 di ng near the
toe of the 1 arge ta'i 1 i ngs pi 1 e, and the former smel ter su-
perintendent's house near the small tailings pile at the northern
end of the site. Various concrete foundations and rubble from de-
moljtion of the mjll structures and slag from the smelter oper-
ati on remaj n on the s'i te. Duri ng mi I I operati ons from 1959 to
L962, raffinate from the ore-processing system was channeled'in a

d'itch along the face of Smelter Mountain to an approx'imate 15-acre
area 0.5 mile south of the mill site. Here, the raffinate was

spread in a number of excavated, shallow poncls and allowed to evap-
orate. In the early 1970s the ditch and the ponds were filled
with local uncontamjnated soil materials and graded.

In addi ti on to urani um tai f ings, the s'i te contajns vanadi um

tailings, slag from the olo lead smelter, contaminated soils,.and
most probably, other rubble and debris deposited jn the p'i1es dur-
ing the life of the ore-processing operations. The uranium ta'i'l-
ings are a mixture of the processed ore residues and the chem'icals
used'in the uran'ium-extractjon process. Avai lable'information'in-
d'icates that the tajlings were not depos'ited uniformly withjn the
impoundment areas of the p'i1es. The nonun'iformity reflects changes
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'in the milling process, the variety of ore sources, and differen-
tial sorting and migration of particle sizes from the discharge
point. These tailings consist of finely ground sands wjth a low
clay content (FBDU, 1981); they probably range from fine- to medi-
um-grained sand around the face of the piles to slimes where the
p'i 1 es abut the s1 opes of Smel ter Mountai n. Sl jmes are fi ne-
grained materials, be'ing primarily silt-s'ized particles with very
little material in the clay-size range.

The mill s'ite and the toe of the large ta'ilings pile are lo-
cated, in part, on a 35-foot-thick shelf of man-made fill materi-
al s; avray from the tai 1 i ngs thi s j ncl udes at I east ZS feet of
vitreous smelter s1ag. The thickness of slag beneath the tailings
is unknown. Although they can be highly fractured, the smelter
slag deposits form a stable, erosion-resistant shelf above tne
Animas River (BFEC, 1983). The slag was tested for toxicity using
the U.S. Environmental Protect'ion Agency (EpA) RCRA Ep Toxicity
Procedure (DOE, 1984) . The s'l ag conta'ined concentrat'ions of heavy
metals which were below EPA's threshold concentrations (40 CFR
Part 261.24). The slag is, therefore, not a hazardous waste.

The generally sparse vegetation at the s'ite includes grasses
and herbaceous plants. Revegetation through seeding and regular
irrigation on the slopes of the tailings p'i1es has been only par-
tia11y successful. I'lind and water erosion of the piles continues
to occur. A relatively good stand of grasses has been establjshed
in the raffjnate ponds area. All surface dra'inage from the site
uitimately ends up in the Animas River.

Other detajls of the area surrounding the Durango site are
discussed jn Section I.4.9, in AppendiX I, Informat'ion on
Populations, Socioeconomics, and Land Use, in the DEIS, and in
FBDU (1981).

Durango v'i c'i n'ity properties

s'ince the uranium ore processing started at the Durango site,
wind and water have eroded small amounts of materials from the
tai I 'i ngs pi I es to the surroundi ng areas. A1 so, some of the taj I -ings have been used as fi I I and construction materials in the
Durango area at a time when the potential health hazard of uranium
mill tailings was unrecogn'ized. Thus, elevated gamma-radiation
I evel s and radon-daughter concentrati ons have been documented
(EPA, 1973; EG&G,1981;ORNL, 1981, i982) to occur at various loca-
tions off the Durango s'ite (see Figure B-I, Appendix B, Vicinity
Property Remedial Actions, Durango site, 'in the DEIS). Those prop-
erties at which elevated radiation levels exceed EpA standards be-
cause of the presence of uranium-mill tailings are called "vicin-jty properties. " Presently there are L37 .locations in Durango
where tai 'l 'ings may be present.

Almost half of the properties affected are residential (64);
commercial and industrial properties are the next largest category(34). Miscel laneous properties, incl uding school gr-ounds, ceme-
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tery access roads, a horse-race
Federal bu'i lding, are among the s'i
acti on.

track, a church park, and a
tes wh'i ch may req ui re remedi al

It'is estimated that 8000 cubjc yards (10,600 tons) of contam-
inated materials would be removed from the 137 v'icinity proper-
t'ies, and that an addi tional 13,000 cubjc yards (i7,600 tons) of
soil contamjnated by windblown tailings would be removed from ar-
eas adjacent to, but not on, the Durango site. After the contam-
inated materials are removed, the vicinity properties would be
restored to the appearance they had prior to cleanup. The contam-
inated materials and soil would be stockp'iled on the Durango site
prior to stab'ilization either at that site or at one of the other
proposed al ternate stabi I izat'ion s'ites.

As di s c us sed j n Appen di x B, Vi c i n i ty Property Remedi al
Actjons, Durango site, in the DEIS, the volume of contaminated ma-
terial at the 137 vicinity properties could be as much as 13,700
cubi c yards rather than the 8000 cubi c yards dj scussed above.
However, 8000 cubic yards was the estimated volume when the concep-
tual designs were prepared for this document. This difference in
volume is less than one half of one percent of the volume of all
contaminated material at the Durango site and does not affect the
conceptual designs presented'in this document. A more complete
discussion of the affected v'icinity properties, the need for and
the methods of remedial action, and the impacts resulting from the
c'leanup activitjes are presented in Appendix B.

Bodo Canyon site

The proposed al ternate oi sposal s'i te j n Bodo Canyon 'is I o-
cated approximately 1.5 ai r mi les due southwest of the Durango
site in the eastern half of Section 36, Township 35 North (T35N),
Range 10 t'/est (R10W), and the western half of Secti on 31 , T34I/2N,
Rg|,J, 'in La Plata County, Colorado. Access to the Bodo Canyon site
from the Durango site is by travef ing south on U.S. Highway 550 to
the intersect'ion with County Roao ?IL (Bodo Canyon Road) just
south of the raffinate ponds area and then turning west into Bodo
Canyon. At the top of Bodo Canyon, approximately two miles west
of U.S. Highway 550, a dirt road (County Road zLZ) extends north-
westerly from Bodo Canyon Road and passes just west of the Bo0o
Canyon site enroute to the top of Smelter Mountajn (see Figure
3.5).

The Bodo Canyon drainage area is in an ephemeral drainage ba-
sin of about 4.5 square mi'les bordered by Smelter Mountain on the
north, Carbon Mountain on the south, the Anjmas River on the east,
and the drainage djvide between Ridges Basin and Bodo Canyon on
the west. The upper slopes on the north and south s'ides of the
Bodo Canyon drai nage area have gradi ents up to 20 percent and
drain into small canyons and subbasins (see Figure F-1, Appendix
F, Water Resources Information, in the DEIS). As shown in Figure
F-2, (in Appendix F, in the DEIS) the Booo Canyon site (Area E) js
located'in a gently sloping subbasin near the upper west end of
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the Bodo canyon drainage area at an elevation of about 7100 feer.
Maximum topographic relief across the site'is about 100 feet, mea-
sured from the highest point on the sjte to the bottom of the val-ley on the north side of the site. This va1 ley and an
east-west-trending rid.ge to the northwest separate the Bbdo canyonsite from surface drainages off smelter Mountajn. Almost all slr-face dr-ainage from the sjte itself is discharged to the va11ey
north of the site.

The Bodo canyon site is part of a land
Colorado Djvisjorr of l,djldlife by The Naturerestriction that jt be managed on'l y as ',lvjldlthe area for any other purpose wou I d req uj re
restr j ct'i ons pri or to transf er of the the t j
state.

tl e to the DOE by the

, Natural vegetation jn Bodo canyon ranges from grasslands to
sagebrush on bottoml anos to foothil ls coiered wjti scrub oak
rabbj tbrush, and other shrubs . scattered ponderosa pi ne, pi nvoi
pine,_ and juniper occur ttroughout the anea but are es'petiaiiy
preval ent on thg !Fper s1 opes. Because the vegetat.i on i s not
grazed by domestic livestock, it provides excellent forage and co-ver for many species of game and non-game wjldl.ife.

_ Numerous prehistoric sites and artifacts of early-American
cultures are known to exjst jn the Bodo canyon.:Ridges gisin area.Thirty sites have been identified in the vicinify of the Bodo
Canyon s'i te .

Lorrg Hol I ow si te

The Long Hol I ow al ternate di sposal si te i s I ocated i n Secti onilu' . T34N_,. Rilt.l, La Pl ata county, approximately eight mi les 'in astrajght-fine distance (about il miles by road) southwest of the
Duraqgo si te (see Figure 3.5). Two acCess routes to the LongHollow site from the Durango site are ava.ilable. One is via u.s.
Highway 160 westerly for about two mi I es to county Road 141(W'ildcat Canyon Road) and then southwesterly for approiimately g.5
miles. The second route is to follow county noao 2it il,rough-aodo
canyon and Ridges Basin to county Road L4L-, and then turn"south-
west to the s'ite.

This alternate_ disposal site lies in a relatively flat foot-hill va11ey at an elevation of about 7400 feet that forhs the head-
waters for the Long Hollow drajnage system. This system is an
ephemeral tributary of the La plata Rjver. The site his very lit_t1e topographic relief wjth gent're sideslopes and a very 1ow lradi-ent from north to south. Maximum topographic relief acrois the
proposed stab'il ization area is approx.imate'ly 35 feet.

._Natural vegetation in the vicinity of the site cons.ists pri-
marily of grassland with scattered sagebrush on the valley floor.
slopes to the east support mountain matiogany and scrub oak communi-ties while those to the west are occupiio-uy pinyon-juniper wood-

parcel deeded to the
Conservancy with the

'i fe habitat." Use of
mod'i f ication of deed
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I ands w'i th i nterveni ng areas of sagebrush and rabbi tbrush.
and elk occur in the area.

Deer

4.2.5

The site is privately
and fall as a gathering,
Three h'i storic s'i tes and
identif ied in the vjcinity

Bodo Canyon borrow area

The 'i nact'i ve sandstone quarry js
approx j matel y A.2 mi I e west of the
Fjgure A-10, Appendix A, in the DEIS).

owned and currently used i n the spri ng
I ambi ng, and graz'i ng area f or sheep.
two 'i sol ated arch aeol ogi ca1 f j nds were
of the Long Hol I ow s i te.

Two adjacent borrow sites 'in Bodo Canyon, herein referred to
as the Bodo Canyon borrow area, are located approximately 0.3 mjle
south of the Bodo Canyon site just east of the 'intersection of
County Roads zIL and 2I2 (see Figure 3.5). Access to the borrow
area from the Durango site is essentially the same as that for the
Bodo Canyon disposal s'ite. Sim'ilar1y, the borrow area is located
on lands owned by the Colorado Division of Wildlife.

As 'indi cated in Figures A-9 and A-10, Append'ix A, Conceptual
Designs and Engineering Evaluations, Remed'ial Action Alternatives,
in the DEIS, the borrow area'is located at the base of the north-
faci ng s1 ope of Carbon Mountai n and very near County Road ?LI
(Bodo Canyon Road). Elevations in the vic'inity of the borrow area
range from about 6900 to 6975 feet. Topographic relief across the
borrow site in Area D is about 30 feet, whereas the relief is
about 50 feet across the borrow site to the east of Area D (see
Figure A-9, Appendix A, in the DEIS).

Natural vegetation 'in the borrow area consjsts primarily of
sagebrush wjth scattered patches of wheatgrass. Isolated pinyon
p'i ne and j un'iper trees occur on the I ow ri dges to the east and
we st of the bo rrow area .

summer and w'i nter.
Deer and elk utilize the area in both

Neither prehistoric sites nor art'ifacts have been jdentified
within the borrow area.

located 'i n a narrow canyon
raffinat,e-ponds area (see

4.3 CL IMATE

The climatic zone of southwestern Colorado can be termed as a high-
land or mountain cl'imate that is temperate and semi-arid (Gale Research
Company, 1980). According to the Koeppen climatic classification system,
the climate is characteristic of a mid-latitude steppe, that is, semi-arid
and cool (Cnitchfield, 1966). It is characterjzed by warm summers, cool
spri ngs and autumns , and moderately col d wi nters. In general , preci pi ta-
tion is d'istributed rather evenly throughout the year.

The D ur an g0 area j s of ten affected by wel
approaching from the north or west durjng the
thunderstorms durjng the summer months. Rapjd

I -devel oped weather systems
cool er months an d by I ocal
changes jn topographic re-
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lief in the 'immedi ate vic'init'ies of the Durango and the alternate dis-posal sites influence the wind and temperature patterns at these locations
which, in turn, infl uence the wind dispers'ion characteristics of these
areas.

4. 3. I Temperature

A second-order National Weather Service (NWS) Station (No. 05_
2432-2) is located jn northwest Durango at 2g10 west rhjrd Avenue.
The most recent climatological summary avajlable from th.is sta-t'ion indi cates an annual average temperature of 46.9"F (NOAA,
1975) during the Z3-year period -from 

1951 to L973. The extreme
temperatures ranged from -30oF'in January 1963 to 10l.F.in July
\97?.- January had the lowest average daiiy minimum temperature of
10.7oF, and July had the h'ighest -average dairy maximum temper-
ature of 86.7"F. During LgB?, the annuar average temperature atthe NWS station was 45.7"F, or lo lower than the long-term aver-
age (csu, 1982).

_ Meteorol ogi ca1 moni tori ng stati ons were operated near the
Durango tailings piles and at the Bodo canyon site during Lggz.
During the time that the meteororogi ca1 mon'itoring was .i; prog-
ress, access to privately-owned lands at the Long Hollow site was
den'ied; however, i t j s expected that meteorol og'iial cond.i ti ons att!. Long Hollow site will be simjrar to those:at the Bodo canyonsite. Annual average temperatures recorded at the Durango ina
Bodo canyon stations during 1982 were 4g.9 and 4g.4oF, respeictive-1y. Daily average minjmum and maximum temperatures- recorded at
the_ Durango station, ranged from zz.3 to g4.6"F, respectively,
while those in Bodo canyon ranged from 1g.l to g4.4oF, respective-1y. comparisons of the Durango Nl,.lS station and the monjtoring-
stat'ion data suggest that temperatures in the vicinit.ies of the
monitoring stations may average slightly higher than those recoro-
ed for the NWS. These differences are representat'ive of the tem-perature variations found over short distances in mountajn and
va11ey terrain. summarjes of temperatures recorded at the Durango
and Bodo canyon monitoring stations are listed.in Tables D-5 ano
D-6, Appendix D, Meteorological and Air-Quality Information, in
the DEI5.

Although the long-term record indicates that July is usuallythe warmest month of the year, August proved to be the warmest
month of 1982. 0n the average, temperatures can be expected to
reach or exceed 90oF about 18 days out of the year.

0n the average, the Durango area has a frost-free period ofLzL days starting in May and'lasting through september (Gale
Research Company, 1980). 0n about 10 days out o1 the year the tem_
perature wj11 reach 0"F or below (NOAA, 1975).

Temperatures in the transportat'i on
si gni fj cantl y from those recorded at the
the tajlings piles and 'i n Bodo canyon.
j n extreme temperatures wi I I be because
terrajn in the immed'i ate vjcinity of the

corri dor w'i I I not di f f er
meteorolog'i ca1 sites near
Any not i ceab I e di fference
of the i nfJ uence of the

corri dor.
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4 .3.2

The mean annuaJ
inches (USDC, 1968).

4.3.3 lrJinds

lake evaporation in the Durango area js

Preci pi tati on and evaporat'ion

S'ite-specifjc precipitation measurements are not available
for the Durango or alternate disposal sites. The precipjtation
patterns for these sites w'il I be similar to the long-term pat-
terns recorded in Durango. The annual average precipitation mea-
sured 'i n Durango at the NWS stati on over a 23-year peri od
(i951-1973) is i8.69 inches (N0AA, L975). The highest average
month'ly preci pi tati on j s 2.66 'inches i n August, wh'i 1e June has the
least with 0.75 inches. Snow can occur from October through May,
wjth December and January experienc'ing the greatest average snow-
falls of 46 and 58 inches, respectively. 0n the average, only 11
days out of the year experience 0.5 jnch or more of precipitation
(rain or snow), and only one day of the year is likely to experi-
ence one inch or more of precipitat'ion (Miller et a1., 1973).

It is estimated that about 15 intense thunderstorms can be ex-
pected i n the Durango area each summer (Mj I I er et dl . , 1973) .
During the warmer months, last'ing from May through 0ctober,.there
is a 50-percent probability that 0.6 inch of rain will occur in a

one-hour peri od and one i nch wi l l occurin a peri od of si x hours;
however, there'is only a 10-percent probabifity of a six-hour rain-
fa11 yielding 2.2 inches of rain (Mi11er et a1., 1973).

42

f'li nd speeds and di recti ons were measured at the moni tori ng
stat'ions near the Durango site and jn Bodo Canyon during 1982.
Lack of permjss'ion for access to the Long Hollow site precluded
w'ind measurement at this location. Measurements of winds near the
Durango s'ite were made at the west end of Fourth Street, west of
the railroad tracks, but east of the river (see Figure D-1 in
AppendiX D, Meteorolog'ica'l and Air-Quality Information, 'in the
DEiS). Thjs location is within 0.2 m'ile of the tailings pj1es.
Winds monitored at this location are representative of winds that
wi I I 'i nfl uence the di spersi on of ai r po1 1 utants generated by the
remedial-action act'ivities. Wind data are not available from the
NWS stati on.

Based on the Durango and Bodo Canyon monitoring stations,
wind speeds in the Durango vicinity are equal to or less than 10
mi I es per hour about 94 percent of the t'ime . Dur i n g L982, the an -
nual average wind speed near the Durango site u,as 6.6 miles per
hour, whereas the annual average in Bodo Canyon was 5.3 miles per
hour. Calm conditions ('less than one mjle per hour) measured near
the Durango site occurred only 0.3 percent of the time. The prox-
imi ty of the si te to the L i ghtner Creek stream va1 1 ey (U. S.
Highway 160), Smelter Mountain, and the narrowing of the An'imas
River valley are all part'ia1ly responsible for the lob, occurrence
of calm winds.
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About 41 percent of the time, the predom'inant wjnd direction
lgar the. Durango s'ite is west-northwest down the rjver va11ey.
The predomi nant di recti on jn Bodo canyon 'is from the wesl-
southwest about 15 percent of the time. winds in Bodo canyon are
more. .evenl y di stri buted 'in al I d'i recti ons because of I ess topo-
graphic channeling through the broader Bodo canyon area. The pie-
dominant wjnd di rection in Long Hor row js probably more
southwesterly than Bodo Canyon because of the difference jn orien-
tati on of these two va1 l eys . I'l'ind speeds i n Long Ho'l I ow may be
s'l 'ightl y hi gher than Bodo canyon because Long Hoi I ow 'is f I aiter
and has less vegetation to reduce the wind by frjct.ion.

Joint frequency of occurrence distribut'ions (wind roses) of
wind speed ano directjon recorded at the monitoring statjons.in
Durango and Bodo canyon during LgBz are prov'ided jn Appendix D,
Meteorological and Air-Quafity Information, in the DEIS, Figures
D-2 and D-3, respectively.

4.3.4

The capability of the lowest several hundred meters of the at-
mosphere_to -disperse pollutants depends on numerous factors, in-
cluding 1ocg1 topography, the temperature of the pollutant, wind
speed and direction, and the height of discharge. For the purpose
of mo_deling the behavior of gaseous pollutants, a parameter cailedstability has been developed. This parameter incorporates the ef-fects of wind speed, solar radiation, and cloud cover to pred'ict
to wha_t_ extent a gaseous pl ume wi 1 1 spread out vert'ica11y and hor-
i zontal 1y as i t moves downw'ind. Si x stabi 'l 'i ty c'l asses are recog-
nized,. ranging from extremely unstable to very stable atmospheric
conditions. The 'importance of determining thb percent occurrenceof each stability class at a given location lies in predicting
when atmospheric conditions would prevent or hinder dispersion oithe pollutants. Inadequate dispersion may result in a 6ujldup ofa pollutant at a particular location. Table D-6, Appendix D,
Meteorolog'ica1 and Air-Quality Information, in the DEIS, illus-trates the percent occurrence for each stab'i1ity class at Durango
and Bodo Canyon. Class 1 is unstable; Class 6 is stable. Class 4'is considered neutral and is the predominant stabjlity class dur-ing the period from one hour before sunset to one hour after sun-rise, and is the assumed class during all overcast conditjons. As'is apparent from Table D-6, Append'ii D, jn the DEIS, neutral or
stable conditions occur at the two sites 70 and 6l percent of the
time, respectively.

4.4 AIR QUALITY

Stab'i I i ty

The Durango, Bodo Canyor, and Long
Plata county in Air Quality control Redj
A'i r Qua'l i ty Standards (NAAQS ) are used to
tl'g NAAQS (attajnment) or above the NAAQS
al I crj terj a pol I utants are presented
Meteorological and Air-Qual i ty Informati on

Hollow sites are located in La
on No. 9. The Nati onal Ambi ent
classify countjes as being below
(nonattajnment). The NAAQS forjn Table D-7, Appendjx D,

, jn the DEIS; Durango 'i s desig-
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nated attainment for these criteria pollutants. The nearest Prevention of
Sign'ificant Deterioration (PSD) Class I area is Mesa Verde National Park,
located about 32 miles west of the Duranqo site.

The pollutant of primary concern for this project is total suspended
partjculates (TSP) which is monitored by the state'in the city of Durango.
Records for Durango indicate that TSP values exceeded the NAAQS during
L979 and 1980 (Colorado Department of Health, 1981); however, the region
is exempt from nonattajnment status because of the rural fugitive dust pol-
i cy that regards the el evated TSP concentrati ons as bei ng caused by
nonanthroprogenic sources (EPA, L977). The state's pre'lim'inary data for
L982 i nd'i cate that the annual geometri c mean concentrati on of TSP for
Durango was 53 micrograms per cubic meter. The second highest 24-hour con-
centrat'ion measured during I9BZ was 136 micrograms per cub'ic meter, well
below the national standard of 260 micrograms per cubic meter.

S'ite-spec'ific ambient TSP concentrations were measured every four
days during 1982 at the meteorological monitoring statjons near the
Durango sjte and in Bodo Canyon as descrjbed jn Appendix D, Section D.i.
The annual geometric mean concentrations measured near the Durango s'ite
and 'in Bodo Canyon were 39 and 15 micrograms per cubi c meter, respecti ve-
1y. The highest ?4-hour concentratjons measured at the sites were 142 and
77 micrograms per cubic meter, respectively. Because of remoteness, the
Bodo Canyon part'iculate measurements are representative of those 'in Long
Hol I ow. Resul ts of the ai r-parti cul ate measurements conducted at the
Durango and Bodo Canyon sites are presented in Appendix D in the DEIS.

Other cri ter i a
ted by the remedi al
carbons, and sul fur
state in Durango.

pollutants of secondary jmportance that would be emit-
acti ons are carbon monox'i dc, n j trogen ox i des, hJdro-

oxides. None of these pollutants are monitored by the

4. 5 SURFACE AN D SUBS URFACE FEATURES

Topography and soj I s

Durango s j te

The Durango s'ite is located at the base of Smelter Mountain
on the west bank of the Animas River at the southwest edge of the
ci ty of Durango. . The origi na1 topography of the mi I I site has
been al tered by construct'ion acti v'i ti es and the p1 acement of two
tailings piles against the northeast side of Smelter Mountain.
Elevations of the va11ey floor at this location vary from about
6490 feet above mean sea level at the base of the tailings piles
to 6520 feet at the higher areas of the old mill site (see Figure
A-3, Appendix A, Conceptual Designs and Eng'ineering Eval uations,
Remedial Act'ion Alternatives, in the DEIS). Tops of the small and
1 arge tai I i ngs pi 1 es are at approximate el evati ons of 6580 and
6730 feet, respect'ive1y. All drainage from the mill site and tajl-
ings p'i1es is to Lightner Creek and the Animas River. At the
southernmost end of the Durango site, at the old raffinate ponds
area, the ground surface slopes toward the Animas River and eleva-
tions range from about 6490 to 6530 feet (Figure A-4, Appendix A,
in the DEIS).

4.5.1
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Natural soil structures over most of the Durango site have
been destroyed or covered by sjte use. Tnerefore, iso.il survey
v/as not performed at the Durango site. where natural soils do ex-ist, mainly on !f. sideslopes of smelter Mountajn and the ridge
west of the raffinate ponds area, they consist of gravelly siliy
sands that support minimal plant growth. Most of the sjte is cov-
ered with man-made fill materials that h,ere probably locally de-
ri ved from the steep slopes along the we.st side of the s.ite.- Theslopes of the tailings piles, consisting of sand w.ith some silt
have been seeded and-occasionally irrigited so that plant gro*ii(grass) covers large portions of the pi'res. At the iouth dnd ofthe site, the old raffinate ponds depressions have been filled jn
with local'ly derived fill materials, graded, and revegetated.

Bodo Canyon sjte

The Bodo canyon site is located'in a gently slopjng subbasinin and near the upper west end of the BoJo canyon drainage area
which covers appr_oximately 4.5 square miles and ranges in-eleva-tions from 7725 feet above mean sea level at the top of smelter
Mounta'in to about 6600 feet at the mouth of Bodo canyon (see
Figure 3.7). Ground-surface elevations across the site ringe from
highs of approximately ILZS to 7135 feet at points along the"iouth-
grn boundary to as low as 7035 feet in the northeast-tiending gu1-1y on the north side of the s'ite (see Figure A-13, Append"ix"-A,
conceptua'l Desi gns and Engi neeri ng Eval uaii ons, nemeoj it Acti onAlternat'ives, in the DEIS). Armosl al I the suiface area of thegite slopes toward the upper reach of this gu11y where a small em-
bankment was ori.ginally constructed to caiturE surface drainage
and form a watering pond for livestock. erioients across the siteare quite varjed, rang'ing from less than two percent to more than15 percent. The area i s almost p1 ateau-1 i ke; s1 opes drop awayquickly from the site's southern boundary to the iloor oi Booo
Canyon.

Soils on the B,odo canyon site range from clays to silty clayloams (see Tabl es E-1 . and E-3, Appendi x E, soi I i, Geol ogi d, 
-and

seismjc Information,'in the DEIS). EighL different soi-l ivp.,
have been mapped in the area (see Figure E-1, Appendix E, in-ttreDEIS) by the u.s. Department of ngiiculture, sbit cons-ervation
servi ce (scs, 1982) . Three of the soi I s represent.ing itre majori tyin the area are relatively similar except for clay dontent ln tnesurface horizon,. bu! djffer appreciably at depth (see Tabl e E-2,
Appendix E, in the DEIS). Because of its lower clay contenl,-theFalfa c1a,y loam js deemed more suitable for use ai topsoil than
ot her so'i I s i n the area .

Long Hollow sjte

Tn'i s re'lati vely f l at al ternate di sposal si te i s l ocated atthe north end of Long Hollow and forms the headwaters for the en_tire Long_ Hollow drainage system (see Figure A_20, nppendix 
-n,

conceptual Designs and Engineering Eva'luaiions, nemeoiit ActionAlternatives, in the DEIS). Grouni-surface elevations range from
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4.5.2

about 7440 feet above mean sea level along the drainage djvide
north of the sjte to about 7370 feet just downstream of the sjte.
The gradients from north to south through the center of the sjte
range from about two percent at the northern end to less than one
percent at the southern boundary. Sideslopes of the va11ey range
from about three to five percent on the west and from three to
eight percent on the east. Outside the site to the east, gradi-
ents increase to as much as 20 percent. Max'imum topographic relief
on the site itself is approximately 30 feet.

0f the nine different soil types mapped by the SCS (1982),
the Arboles clay covers most of the Long Hollow site (see Figure
E-2, Append'ix E, jn the DEIS). This soil material has a very h'igh
clay content that would limit jts use, without treatment, as top-
soil during recl amation of the stabi lized site. Typical 1y,
Arboles soils have very 1oh, permeabi I ities, high shrink-swel I prop-
erties, high water-holding capac'ity, and moderate eros'ion
potenti a1 .

Geologic features

The Durango and alternate disposal sites ar.e located at the
northern end of the San Juan Basin which is characterized by south-
west-trending hogbacks that have steep northern slopes and more
gentle southern slopes. The highest ridges'in the area exceed
8000 feet above mean sea level w'ith relief exceeding 1200 feet.
Valleys between the hogbacks are drajned by 'intermittent or ephem-
eral streams that have eroded deeply jnto the alluv'ium and shales
underlying the va1 1eys.

Durango si te

Bedrock underly'ing the tailings area of the Durango site con-
s'ists of several hundred feet of Cretaceous-age Mancos Shale (see
Figure E-5, Appendix E, Soils, Geologic, and Seism'ic Information,
in the DEIS) whjch is a thick, laterally persistent marine shale.
At Durango, the Mancos Shal e contai ns minorinterbeos of
arg'illaceous and arenaceous limestone, and arg'illaceous sandstone,
which 1oca11y may be water bearing (Markos and Bush,1982; BFEC,
l9B3). Water-bearing Quaternary gravels, which may represent g1a-
ci al outwash or al'l uv'i al ri ver gravel s , di rectly overl i e the
Mancos Shale. Man-made f i I I materi als, vi treous smel ter s1 ag, and
tailings overlie the zero- to 60-foot thickness of unconsolidated
al I uvi al and col I uvi al materi al s .

Definit'ion of the Cretaceous-age bedrock formations beneath
the raffjnate ponds area is made compljcated because of a north-
northeast-trendi ng j nactj ve faul t that passes through the
raffinate ponds area as 'indicated in Figure 4.2 (BFEC, i983).
West of the fau1t, drill holes penetrated laminated gray to black
shale, silty shales, and sandy shales of the lower part of the
Point Lookout Sandstone. Sequences of massive sandstones, shales,
carbonaceous shales, and th'in coal beds vrere penetrated by drill
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holes on the east side of the fault. As in the tailings area, the
bedrock i s overl ai n by an unconsol idated seq uence of Quaternary
gravel s , col I uvi um and a1 1 uvi um, and man-made fi I I materi als to
more than 40 feet in thickness.

Structurally, the Durango s'i
that di ps to the southeast at f i ve

Bodo Canyon sjte

te is on the Hogback Monocline
to 15 degrees.

Bedrock formations that crop out 'in Bodo Canyon include the
Cretaceous-age Poi nt Lookout Sandstone, Menefee Formati on, and

Cl iff House Sandstone of the Mesa Verde Group, and the Lew'is
Shale. The Cliff House Sandstone underlies all of the Bodo Canyon
site (see Figures A-1 and A-3 in CGS, 1981).

The Mesa Verde Group, which has been divided'into three sep-
arate strati graphi c uni ts , overl i es the Mancos Shal e ( Zapp, 1949) .

The lowermost Mesa Verde rock un'it is the Point Lookout
Sandstone, a light-co1ored, thin-bedded to massive, 400-feet-thick
sandstone unit. The erosion-resistant Point Lookout Sandstone un-
derl i es the Smel ter Mounta'i n hogback north of the Bodo Canyon
site. 0ver1y'ing the Point Lookout Sandstone is a complex assem-
b1 age of I enti cu.l ar sandstone beds, dark-col ored shal e and

sj I tstone beds , and coal beds cal I ed the Menefee Formati on. The

Menefee Formation ranges from 250 to 350 feet in thickness and con-
tains the major coal beds that occulin the Durango area. The

Cliff House Sandstone, overlying the Menefee, consists of interbed-
ded calcareous sandstone, siltstone, and silty shale. Although a

resistant, ledge-forming unit in the vicinity of Mesa Verde
National Park, the Cliff House Sandstone southwest of Durango is
less resj stant to erosi on than i s the underlying Point Lookout
Sandstone unit of the Mesa Verde Group, which cons'ists of hard
sandy sha1e, siltstone, and shaley sandstone beds that contajn oc-
casi onal th'i n sandstone beds. The nai n stream channels to the
north and south of the Bodo Canyon s'ite are bedrock controlled,
and there is no evidence that significant eros'ion or deposition
will occur wit,hin or adjacent to the sjte'in the next 1000 years
(Scnumm and Harvey, 1983).

At the Bodo Canyon site, surfic'ial materials consist of uncon-
solidated alluvium ahd colluvium depos'its of silty c1ay, si1t, and
sand that are 1oca11y interbedded with layers of mixed sandstone
and shale bedrock fragments. Drill holes penetrated as much as 65

feet of interbedded silty c1ay, sandy c1ay, c'layey s'i1t, and sandy
silt jn the north-central part of the Bodo Canyon site (Dames &

Moore, 1983). (See F'igures A-9 and A-10, Appendix A, Conceptual
Designs and Engineering Evaluatjons, Remedial Action Alternatives,
jn the DEIS). Along the crest edge of Bodo Canyon, surficial de-
posits of as I ittle as one foot were encountered in test pits
(00E, 1985).

The Bodo Canyon area lies on the Hogback Monocline, along the
north-northwest boundary of the San Juan Basin. Dips of the bed-
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rock are from fjve to 15 degrees southwest
range up to 35 degrees farther south.

in Bodo Canyon but

The northern san Juan Basin, incl uding. the ancient Hogback
Monocline, has not-been subject to major Taulting. Howeve-r, a
northeast-trending fau1t, herein called the ',Ridges Basjn Fau1i,',
has been mapped (Zapp, 1949) from Ridges Basin potentially ex-
tending into Bodo canyon (see Figure-.E-5, Append'iX E, s-oils,
Geologic, and Seismic Information, .in the DEIS). A fjeiO stuOy
(JEG, 1985a) found no trace of the faurt along the mapped fault
trace with jn one mi le of the si te. Air-photo a-nalysis ino aer.iat
lon sun angle reconnajssance of the entire length of the mappedtrace revealed no features jndicative of faulting. A test trbhch
constructed for this study which should have intersected the fault
where it would enter the Bodo canyon site also revealed no indjca-tion of fault'ing. In addition, several other lineaments were.in-
vest'igated by t-renchi ng but reveal ed no evi dence of f aul ti ng at
the_Bodo canyon site. It is concluded that the Bodo canyon iiteis free of active faulting.

several small inactive faults w'ith displacements less than l0feet are exposed in the cl'iff House sandstone on the slope to the
south of the si te, but are probably not rel ated to the faul t
mapped by Zapp (1949) since their d'ispl acements are 'in the oppo-
si te di recti on.

Long Hollow site

Bedrock beneath the Long Hollow site consists of approximate-1y 600 to 800 feet of the cretaceous age Lewis shale (F0CERI,
1978). Th'is formation consists of a laterllly persistent sequenceof dark gray shale jnterbedded with thin, reiatively sparse'lime-
stone, siltstone, and sandstone beds. The top of the cliff House
sandstone aqu'ifer js at a depth of about 700 feet. surf.icial de-posits of alluvium and co'lluvium up to 23 feet thick overlie the
weathered and unweathered bedrock; these depos'its consist of lowto moderately plast'ic clay with minor amounts of si1t, sand, and
gravel , and occasi onal ly cobbl es.

The Long Hollow s'ite is located along the northwest flank ofthe san Juan Basin on a gentle monocline that dips about six de-grees to the southeast toward the center of the basi n.
Immediately north of Long Hollow are the perrjns peak Syncljne andthe Durango Ant'icline.that p-1unge to the south and miy converge
near the Long Hollow sjte (CGS, 1981).

Faults mapped nearest to the Long Hollow site occur at dis-
tances of about 2.25 mi I es (CGS, i981) and four m.il es (Zapp,
1949). F0cERI (1979) indicates that anomalous steep dips in the
Lewis shale are present about one m'ile north-nc,riheas1. of the sj te
and that these may, be f aul i;- nelated"

. Fracturing and jointing in the Lewis shale are reported to be
variab'le near the.surface, rang'ing from uniractured to highly frac-
tured (FMFA, i978) with most fract,ures belng open.

'l -i r-r
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4.5.3

Mudflows orjg'i nating on
extend to the val I ey fl oor
reach the d j spos a1 s'i te.

Mi neral reso urces

the slopes to the east of Long Hol low
(F 0CER I , L97 B ) ; however, they do not

Mineral resources in the northern San Juan Basin incl ude
coal , oi1, 9ds, sand, and gravel . Primary sources of coal in the
northern San Juan Bas'i n are the Frui tl and Formati on and the
Menefee Formatjon. All three alternate d'isposal sites are lo-
cated stratjgraphically below the Fruitland Formation (see F'igure
E-3, Append'ix E, Soils, Geologic, and Seismic Information,'in the
DEIS). The Durango sjte is also located below the Menefee
Formation, so no coal reserves are known to underlie th'is site.
There are no known current leases for either coal or oi1 and gas
that are outstand'ing on any of the three alternate disposal sites.

The Menefee Formation underlies the Cliff House Sandstone at
a shal low depth (100 to 200 feet) below the Bodo Canyon site.
Coal beds ranging in thickness from 0.7 to 4.5 feet occur in the
upper 50 feet of the Menefee Formation in Bodo Canyon (Zapp,
1949); at least nine abandoneci prospects and small coal mines in
the Menefee Formation are located w'ithin a one-mile radius of the
Booo Canyon site. One coal bed that has been mined is 4.6 feet
th'ick and occurs about 140 feet below the top of the formation.
Therefore, this coal bed could be about 250 to 300 feet below the
ground surface in the Bodo Canyon site. Based on Zapprs total re-
source calculations for T35N, R10W, the sjte could be underlain by
as much as 400,000 tons of potentially recoverable coal. The po-
tential value of this coa1, at $20 per ton, would be $8 mjll'ion.
Menefee coal also underlies the Long Hollow sjte at a depth that
is probably greater than 1000 feet. No known coal mines exist
near the Long Ho1 I ow s'i te.

Tne production of oil increased by 47 percent in La Plata
County during the period from 1977 through 1980, although the pro-
duction rate is still relatjve'ly minor. One dry oi1 and gas explo-
ration well was drilled across the Animas R'iver from the Durango
site in Section 32, Township 35 North (T35N), Range 9 tlest (Rgtll).
No wells are known to have been drilled in Bodo Canyon, therefore
the potent'ia1 for o'il or gas production there is unknown.
However, an oil and gas exploration well drilled'in Section 1,
T34N, R10t,'l, about i.5 miles south-southwest of the Bodo Canyon
site, was dry. Wells have been drilled in the Long Hollow area in
Section 8, T34N, R10W, north of the Ute line and in Section 27,
T34N, R11l,l, south of the Ute I i ne. None of these wel I s produced
economically sign'ificant quantities of oil or gas (CGS,1981).
The Long Hollow area has lovr to moderate potential for oi1 or gas
development, however develop'ing a wel I there 'is considered to be a

hi gh ri sk (Me'i bos , 1985 ) .

Sand and gravel resources are abundant in the Animas River
va11ey. The Durango s'ite overlies alluvial gravels with'in the mod-
ern floodplain of the Anjmas R'iver (Animas Regional Planning Com-
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mission, 1976).
Canyon or Long
S cot t an d Moore ,

No gravel depos'i ts are
Hollow sjtes (CGS, i9B1;
1gB1) .

I ocated wi th'i n the Booo
Moore and Scott, 1981;

4.5.4 Sei smi ci ty

The Durango, Bodo Canyon, and Long Ho11ow s'ites are all jn
close proximity to one another. Because of this proxim'ity and the
reg'i onal nature of sei smi cj ty, concl usj ons regardi ng sei smi ci ty ap-ply equally to all of the alternate disposal sites.

No known Neogene faults (within the last 25 million years) oc-
cur withjn 50 mjles of Durango (Kirkham and Rogers, 1gg1) and on-
1y mjnor seismicity has been recorded during the past 100 years
near Durango. Locations and dates of the historjcal seismic
events that may have affected the Durango area are l'isted in Table
4. l.

A map showing the locations of these events and many smaller
events within this 200-mile rad'ius is presented in Figure E-6,
Appendix E, Soils, Geo'logic, and Seismic Information, jn the OftS;
discussions of the larger earthquakes are also incl uded in
Appendix E, in the DEIS.

A seismic hazard study of the Durango, colorado, area was un-
dertaken as a part of an assessment of the long-term stability of
an ex'isting uranium mill tailings pile and two alternat'ive dispos-
al site areas (JEG, 1985a, and Appendix M, Seismic Evaluation, inthis FEIS). Both deterministic and probabilistic approaches were
used.

several accelerations of 0.01 to 0.02g have probably occurredin the site area sjnce 1960, based on an assessment of retent seis-
mic activ'ity. The maximum potential horjzontal acceleration inrock expected at the site area during a Maximum creo'i ble
Earthquake (MCE) related to a specific known seismogenic featureis found to be 0.09g, resulting from a magnitude 7.5 earthquake in
the Dulce, New Mexico area.

Tne probabi 1 i ty of occurrence
at'i on for various tjme peri ods was
code ACC.LINE.AREA (Cfriang et dl .,
as fol I ows :

of vari ou s I evel s of accel er-
cal c ul ated us i n g the comp uter
1984). Surnmariied values are

Ten-year tjme interval - less than 10 percent probability
of occurrence of an acceleration exceeding 0.05g.

Two_hundred-year time interval - less than l0 percent prob-
ability of occurrence of an acceleration exceeding 0.09g.

One thousand-year t'ime interval - less than 10 percent
probabi 1 i ty of occurrence of an accel erati on exceedi ng
0.12s.
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4.5.5 Geomorph i c hazards

Assessments of potent'i a1 geomorph'ic hazards of the process'ing
s'i te and al ternate di sposal si tes r,rere prepared for thj s FEIS
(JEG, i9B5a,b,c). A geomorphic hazard is considered to be any
Iandform change that can affect the 1ong-term integrity (1000
years) of the proposed stabi I'izati on.

Durango sj te

Possible crjtical hazards to the Durango tai 1 ings sjte in-
cl ude catastroph'ic f looding by the Anjmas R'iver and erosion result-
'ing f rom the natural process of channel evol ution. The s'ites rest
with'in a narroh,, bedrock-confined, inner va11ey that has been cut
since the last glaciation which ended perhaps 16,000 years ago.
As approximated by an analys'is of the Probable Maximum Flood
(PMF), large discharges of the Animas River would subrnerge the low-
est part of the tajlings by about 30 feet, and a much smaller (500-
year) flood would reach the lowest part of the tailings.

The natural change in the rjver channel itself woulo cause
downstream shift of meanders ano va11ey wioen'ing. Long-term rates
using geomorphic models and an inclus'ive range of boundary condj-
tjons are: for downstream meander shift: 2L7 to 2900 feet per
1000 years, and for va1 1ey widening: 56 to 90 feet per 1000
years.

At the raffinate ponds site, geomorphic hazards would not be
severe. Because the ponds are above rjver level, they would not
be affected by flooding. Erosion of the s'ite by natural river
channel evolution is not likely either because: (1) the site 'is
underlain by bedrock which is more resistant to eros'ion; (2) the
rate of valley widening is slower than at the tailings site; and
(3) the Animas River channel at that point js straight instead of
meanderi ng.

Bodo Canyon site

The greatest hazard to the Bodo Canyon area'is a large gully
that extends from a north drainage into the surficial deposits
flooring the site. Eros'ion rates on the slopes draining toward
the site may be from a few feet to as much as 10 feet per 1000years. Potential prob'lems could occur where the north embankment
truncates the gu11y and rests against the steep, eroding slope on
the east.

Long Hol low sjte

Possible geomorphic hazards at the Long Hollow sjte are shift-
ing of the drainage divide between the site and Ridges Basin, for-
mati on of gu1 1 i es, and catastrophi c f1 ood'i ng. The si te i s
sufficiently far from the div'iOe (500 feet) that the present rate
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of slope retreat
s'i te. The s'i t,e
the runoff from
wh 'i c h may be come

( 100 feet per 1000 years ) wou I d not affect the
has a hi gh potenti al f or gul 1y f ormat'i on. Al I of
the s'i te dra'i ns into a small ephemeral channel

incjsed during a PMF.

4.6 IdAT T R

4.6.1 S urf ace water

Durango si te

Perennial surface waters in close proximity to the Durango
site jnclude the Anjmas River and its tributary, Lightner Creek.
Upstream from the taifings pi1es, the Animas River has a drainage
area of approximately 770 square mjles, including that of Lightner
Creek, and a length of approximately 62 miles. Lightner Creek has
a total stream length of approximately 1.5 miles. Surface eleva-
tions in the drainage basin vary from approximately L2,400 feet 'in

the headwaters on the La Plata Mountains to 6460 feet at the
Durango site. The U.S. Geological Survey maintajns a gauging sta-
tion on the Animas River in Durango 0.8 mile upstream from the con-
fl uence of Lightner Creek with the river. At th'is point, the
Animas has a drainage area of 692 square m'iles and a 75-year aver-
age annual flow of 838 cubic feet per second (cfs). The lowest
minimum flow ever recorded during the period 1895 through 1980 was
94 cfs, which occurred March 2, I9L3 (USGS, 198i). For a drainage
area of 770 square mi les, 'incl ud'ing the drainage area for Lightner
Creek, the average flow in the Animas River past the Durango site
i s est'imated to be 950 cf s.

At present, water from the Animas River is diverted for jrri-
gation, mun'icipa1, and industrial uses 'in Colorado and New Mexico.
The c'ity of Durango pumps water from the Animas R'iver upstream of
the Durango site to supplement wjthdrawal from the Florida River
to meet high oemands during the summer months. The city of Aztec,
New Mexico, approx'imately 39 miles downstream from the Durango
s'ite, has rights to about 850 acre-feet of the Animas River water
whjch are di stributed for domestjc requirements in the c'ity and
two other water-user organizat'ions (USBR, 1980). The city of
Farm'ington, New Mexjco, has rights to about 16,950 acre-feet per
year from the Animas River (USBR, 1979a) for both municipal use
and selling to the Lower Va1ley Water Users Assoc'iation and the
Navajo Trjbal Util jty Authority (USBR, 1980).

Since 1884, 30 damaging floods have occurred in the Durango
area. The largest flood recorded at the gaug'ing station occurred
on 0ctober 5, 1911, with a peak discharge of 25,000 cfs. This
flood resulted from continuing heavy rajns that totalled over four
inches 'in three days at a precipitation-measuring station in the
upper watershed of the Animas Rjver (USCOE, L977). The second
largest flood recorded at the Durango gauge was 20,000 cfs. This
flood occurred in late June of 1927 as a result of heavy rains and
snowmelt. Other major floods on the Animas River occurred in
September, L927, June, 1949, and May, 194i with peak flows of
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14,000, I2,700, and 10,500 cfs, respectively. Estimated flooo
peaks for the 2.33, 10, 25, 50, and 100-year recurrence intervals,
and for a general Probable Max'imum Flood (pMF) based on a 24-hour
Probable Maximum Precipitation (PMP), for the Animas Rjver at the
Durango s'ite are listed in Table 4.2. Methods used to estimare
these fl ood peaks are di scussed i n Appendi x F, water Resources
Information, in the DEIS.

Tabl e 4.2 Est'i mated peak f I ood f I ows f or the An'i mas
R'i ver at the Durango sjte

F I ood type
Peak f1 qw

(cfs)"

Water s urf ace
el evati on

(teet)

2.33-year
10 -year
25 -year
50 -ye ar
100-year
General PMF, 24-hour

7, 600
15,000
L7 ,000
20,u00
23,000

27 L, 800

6,47L
6,474
6,475
6,476
6,478
6,518

uCubi c feet per second.
Ref. FBDU, undated.

The average elevation of the Animas River in the vicin'ity of
the tail'ings piles is approximately 6460 feet; bases of the piles
are at an elevation of about 6490 feet. During a i00-year f1ood,
the bases of the tai 1 i ngs pi 1 es woul d be above the fr ood-crest
stage, but they would be subject to flood waters during a pMF.

The water surface elevations corresponding to the 100-year flood
and the PMF are 6478 and 6518 feet, respectively.

The U.S. Army Corps of
acres of the Durango site lje
River and L'i ghtner Creek (see
Assessment, in the DEIS).

Engineers has determjned that 5.1
wi thj n the fl oodpl ai n of the An j mas
Appendjx Jo Floodplain and l,Jetlands

A discussjon of the Animas River,s fluvial geomorphology and
predicted channel stability is presented in section 4.5.6 and
Secti on F. i . 5, Append'i x F, Water Resources I nf ormati on , .in the
DEIS.

The topo graphy of th e D ur an go
drai nage from the tai 1 i ngs pi I eS,
ponds area ul t'i matel y en ds up 'i n the

site js such that all surface
mill s.i te, and the raff inate
An'i mas R j ver .

water in the Anjmas Rjver at Durango is a calcium bicarbonate
or calcium bicarbonate sulfate type, generally ranging in hardness
from moderately hard to very hard. concentrations of ammonia, to-tal iron, total manganese, total 1ead, combined radiun-zz6 and ra-

118



diun-228, and gross alpha all exceeded either State of Colorado or
EPA drjnking water standards at least once during L?BZ (see Table
F.11, Appendix F, Water Resources Informatjon, in the DEIS).

The heavy metal concentrations are believed to be from nat-
ural sources and from abandoned and existing min'ing operat'ions
near the ri ver 's headwaters. Concentrati ons of nutrj ents (ni tro-
gen and phosphorus ) indj cate that domesti c and agri cu1 tural use
has influenced water quality of the river.

Bodo Canyon sjte

Tne Bodo Canyon drainage area is jn an ephemeral drainage ba-
sin that covers approximately 4.5 square miles bordered by Smelter
Mountain on the north, Carbon Mountain on the south, the Anjmas
River on the east, and the drainage divide between Ridges Basin
and Bodo Canyon on the west (see Figure F.1, Appendix F, Water
Resources Information, in the DEIS). The upper slopes on the
north and south sides of the Bodo Canyon drainage area have gradi-
ents up to 20 percent and drain into small canyons and subbas'ins;
the Bodo Canyon si te i s one of these smal I , gently s1 opi ng
subbasins near the upper west end of the drainage area. All sur-
face water from Bodo Canyon drains directly jnto the Animas River
f rom two mai n i nterm'i ttent drai nages, one on the south s'ide of the
site (main drainage) and one to the north of the site (north drain-
age). Almost all of the Bodo Canyon site's surface area slopes
gently toward a gully at the north-central part of the site where
a small embankment was original'ly constructed to capture surface
drainage and form a watering pond for livestock. There are no oth-
er major streams, I akes, spri ngs, or i rri gati on di tches in Bodo
Canyon.

To evaluate the flooding potential of the drainages on the
north and south sides of the Bodo Canyon site, the watershed of
245 acres above the site was divided into three sub-watersheds of
52, 118, and 75 acres, respect'ive1y (see Figure F-1, Appendix F,
in the DEIS). The first two of these watersheds contribute to the
tributaries of the north drainage and the third contributes to the
main drainage. The PMFs in these drainages were used to determine
the I owest el evati ons su'i tabl e for pl acement of embankments.
Surface-water flows for estimated PMFs for these sub-watersheds
are listed in Table 4.3. The six-hour local PMP for these areas
is estimated to be 10.7 inches (N0AA, L977). The six-hour PMP for
smal'l drainage areas, such as at the Bodo Canyon and Long Hollow
s'ites, produces the same magnitude flood peaks as PMPs of longer
durati on and i s used 'in thi s analysi s.

Concentrati ons of sulfate, total di ssol ved sol ids, total
iron, total manganese, total 1ead, total mercury, gross alpha, and
combined radium-226 and radium-228 in the Animas River and at sur-
face-water sampling stations downstream from the Bodo Canyon s'ite
all exceeded either state or EPA drjnkjng-water standards at least
once during t982 (see Tables F-i1 through F-13, Appendix F, I'later
Resources Information, in the DEIS).
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Tabl e 4. 3 Drai nage areas
Bodo Canyon s i

and PMF peaks for the
te sub-watersheds

S ub-waters he d
Drai n age area

( acres )

PMF Peqk
(cfs)o

I
2

3

52
118

75

1138
27 07
L7 40

uC ubj c feet per second .

S urface waters from
are cl as s j f i ed as magnes i
The water i s moder atel y
sal ine.

the north and ma'i n Bodo Canyon drai nages
um sul fate to mi xed cati on-sul fate types.
to very hard and sl 'i ght'l y to moderatel y

Long Hollow sjte

The Long Hollow sjte
Plata River and is located
ephemeral drainage system.
I akes on the Long Hol I ow si
ponds near the north end of

is w'i thjn the dra.i nage basin of the La
at the headwaters of the Lon g Ho I I ow

There are no perennial streams or
te; however, there are two smal I stock
the si te.

To evaluate the flooding potential of the Long Hollow site,
and to estimate maximum water flows for djversion-d'itch designs,
the watershed above the site was divided into five sub-watersheds
(see Figure F-2, Appendix F, jn the DEIS). The drainage areas and
est'imated PMF peaks for these sub-watersheds are listed'in Table
4.4. Since the Long Hollow watersheds are within six miles of the
drai nage bas'in of Bodo canyon, i t was assumed that the s'ix-hour I o-
cal PMP for these two areas would be the same (10.7 inches).

Tabl e 4.4 Drai nage areas and PMF peak s for the
L ong Hol I ow s i te s u b-waters heds

S ub-watershed
Drai n age area

(acres)
PMF Peak

(cf s ) 
a

1

2

3

4
5

130
57

LLz
3B

184

2285
907

23L2
814

3480

ar-,t+t.
{- ilD I c t'eet per seeond-
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The qual'ity of ephemeral surface waters near the Long Ho11ow
site is unknown; however, because the area is used extensively for
grazing sheep, dflJ runoff may have high nitrogen and phosphorous
concentratjons. Shallow ground water together with surface runoff
at Long Hollow is a source of streamflow that is generally class'i-
fied as a magnesium-sulfate to m'ixed cation-sulfate type which con-
tajns high concentrat'ions of both total di ssolved sol'ids and
hardness rangi ng from 5080 to 12,900 mi I I i grams per I i ter (mg/t )

and 3249 to 5109 ng/1, respectively (see Table F-34, Append'ix F,
Water Resources Information, 'in the DEIS). Total iron, total man-
ganese, total dissolved solids, total sulfate, and dissolved sul-
fate concentrati ons al I exceed the Federal and state dri nki ng
water standards.

Ground water

Durango s i te

The s ubsurface condi tj ons and ground-water characteristics de-
field 'i nvest'i gationssc ri bed i n th'i s secti on are based on recent

co nd ucted for the DOE at the Dur an go s j te
tai I ed dj scussj on of the hydrogeol ogy and the
jrr vestigations are presented 'i n Appendix F,
Addendum to Append'i x F 'i n thi s FEIS.

(BFEC, 1983). A de-
results of the field

'i n the DEIS and the

Mancos Shale, wh'i ch underl ies the tai 1 ings pi 1 es and mi I I
site area, conta'ins small quantities of ground water in sandstone
lenses and in fractured or weathered sections. Directly overlying
the shal e are zero to 60 feet of unconsol idated a1 1 uvi um,
colluvium, and man-made fi'll. A gravel layer at the base of these
materials generally is water bearing. Ground water may also occur
wi thj n the al I uvi um and col I uvi um as I ocal ized perched I enses.
Near the mil'l s'ite, up to 35 feet of man-made material have been
deposited, including as much as 25 feet of smelter s1ag. These de-
pos i ts general 1y conta'in I i ttl e or no water.

ti on
from
f I ow.
rj ods
C reek
feet
whiIe
tween
meters

The al I uvi al and col I uvi al aquifer i s recharged by infi ltra-
of incident prec'ipitation and surface runoff and by inflow
Lightner Creek and the Animas River during periods of high

Discharge from the aquifer is to the Animas River during pe-
of low flow. Hydraulic conductjvities for the L'ightner
al I uvi um and col I ux'i um ranqe f rorn" approx imatel y 260 to 38

.-- t o 380al I uvi um and col lyyi um range
per day (9.2 x 10 '- to 1. 3 x 10-^ centimeters per second)
those for the Animas River alluvium 3nd colluvium r4nge be-
6.i and 35 feet per day (2.2 x 10-'and I.2 x 10-'centi-
per second).

Analysis of ground-water samples collected from the Lightner
Creek al I uvi um and col I uvi um show concentrati ons of urani um,
selenium, and sulfate above those for upgradient wells. The re-
spective increases in concentrations of these parameters from
upgradient to downgradient wells is 23 to 102 micrograms per liter
(ugll) for uranium, <0.01 to 0.05 milligrams per ljter (mg/l) for
selenium, and 174 to 1160 ng/1 for sulfate. The correspond'ing
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drink'ing-water standards for selenium and sulfate are 0.01 and 250
mg/l, respectively. There is no comparable drinking-water stan-
dard for uran'ium. Analysis of samples collected from the Animas
River alluvium beneath the mill site and large tailings pile areas
also show elevated concentrations above background for uranjum
(from <0.001 to 5.6 mg/l), arsenic (from <0.01 to 0.132 mg/l),
molybdenum (from <0.05 to 0.23 ng/1), vanadium (from <0.05 to 10.8
mg/l), and selenium (from 0.047 to 1.6 mg/l) (BFEC, 1983).

As originally mapped by Zapp (1949), the bedrock beneath the
raffi nate ponds area 'i s offset by a northeast-trendi ng, normal
fault (see Figure 4.2). The Pojnt Lookout sandstone underl'ies the
western side of the fault line and the Menefee Format'ion on the
eastern si de. coal and sandstone beds wi thi n the Menefee
Formatjon and brecciated fault zone contain ground water. The
Point Lookout sandstone is composed mainly of shale at this loca'l-
ity and contains only minor quant'ities of ground water. Recharge
to these aquifers and other deeper aquifeis is from leakage from
overlying or underlying aqu'ifers and from infiltration of incident
precipitation and snowmelt in outcrop areas. Estimated hydraulic
conductivities for the Menefee Formation, Point Lookoyt Sandstone,
and the fault zone are Q.89 feet per day (3.1 x 101'centimetersper second), 6.2 x 10-" feet per day (Z.Z x"10-t centimeters
per second), and 4.4 feet per day (1.6 x 10-" centjmeters per
second) , respecti vely ( BFEC, i983) .

Analysis of ground-water samples collected from wel'ls complet-
ed in the bedrock beneath the raffinate ponds area indicate that
contaminants have migrated downward into the fault zone but have
not yet penetrated r,re adjoining Pojnt Lookout Sandstone (BFEC,
1983).

A revi ew of analyt'i ca1 data col I ected s i nce publ 'icati on of
the Bendix study indicated ev'idence of contamination of water-
bearing zones in the Menefee Formation downgradient of the fault.
The contamination has been defined in only one well (No. 0Z).
Add'i ti onal di scussi on of ground-water contami nat j on 'in the
raffjnate ponds area is presented in Section F.3.1 of the Addendum
to Appendix F, Water Resources Information, and Section 6.5.2 of
thi s FEIS.

Up to 47 f eet of col I uvi um, a11uvi um, and man-made f i.ll over-
lje the bedrock surface in the raffjnate ponds area. A grave'l lay-
er ranging 'in th'ickness from zero to seven feet djrectly overljes
the bedrock and js usually water-bearing. This aquifer js sjmjlar
to the alluvial gravel described in the area of the tajlings pjres
and mill site; however, the gravels are only saturated near the
raffinate ponds area and along the northeast-trend'ing fault mapped
by Tapp (i949). Hydrauf ic con{uctiv'it'ies range" between 19.9 and
22.9 feet per day (7.0 x 10-'and 8.1 x 10-" centimeters per
second) for this aquifer.

Ground-water samples collected from this gravel aquifer down-
gradient from the raffinate-ponds area contain elevated concentra-
tjons of uranium, chromium, selenium, and vanadjum relative to
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sampl es from the upgradi ent wel I s . The respecti ve concentrati ons
of these parameters at upgradient and downgradient wells were 16
microg/l and L.? ngl1 for uranium; <0.01 and 0.286 mg/l for
chromium; <0.01 and 6.8 *g/t for selenium; and (0.05 and 0.25 mg/l
for vanadi um. The dri nki ng-water standards for chromi um and
selenium are 0.05 and 0.01 mg/.|, respectively; drinking-water stan-
dards do not exist for uranium and vanadium. There are no known
ground-water users i n the vi ci ni ty of the mi I I s ite or the
raffjnate ponds (BFEC, 1983).

Bodo Canyon

tests indicate that the hyoraulic conductivity of these units var-
ies f6om less than 2n8 x 10-- to 4.3 x 10-^ feet per day (1.0
x 10-' to 1.5 x 10-- cent'imeters per second). Recharge to the

the DOE at the Bodo Canyon

The Cliff House Sandstone crops out on and underlies the Bodo
Canyon site. Sandstone lenses in this unit and coal and sandstone
beds within the underlying Menefee Formation y'ie1o ground water to
wells. The depth to the Menefee Format'ion at the Bodo Canyon site
is est'imated to range from about i50 to 300 feet. Field packer

bedrock aquifer is by leakage from an overlying shallow alluvial
aquifer system and from infiltrat'ion of incident precip'itation and
snowmelt in outcrop areas to the north. Ground-water flow is con-
trolled by the surface topography and structural geology with flow
generally to the northeast (see Figures F-5 and F-6, Appendix F,
Water Resources Information, in the DEIS).

Analyses of ground-water samples from monitoring wells com-
pleted in the Cliff House Sandstone and Menefee Formation ind'icate
that the wateris general ly a sodi um-b'icarbonate type and very
hard. The analyt'ical results also show concentrations of sulfate,
total dissolved solids, ammonia, total iron, total manganese, to-
tal barium, total 1ead, hexavalent chromium, combined radjun-226-
228, gross a1pha, and gross beta above the Federal primary and sec-
ondary drinking-water standards. Re-sampling has confirmed elevat-
ed levels of sulfate, TDS, manganese, and iron.

The shallow aquifer system, as noted, occurs with'in the upper
fractured and weathered bedrock units, and jn the surfic'ial uncon-
solidated alluv'ial and colluvial materials overlying the site.
The surficial materials are generally composed of silts ano clays
with occasjonal stringers of fine sand. Laboratory test'ing of
these matqrials ind'icatesn hydraulic conductivities r6nging from
2.8rx 10-" to 8.5 x 10-- feet per day (1.0 x 10-" to 3.0 x
10-' centimeters per second).

The
scri bed
ed for

ered
and
per

subsurface cono'i tions and
i n th"i s secti on are based

ground-water characteri sti cs de-
on field investjgations conduct-

site (Dames & Moore , 1983).

the upper fractured and weath-
c conductjvjti€Sa between 0.20
and 2.0 x 10-' centimeters
rech arged by i nf i I trat i on of

F i el d packer tests conducted on
bedrock un j ts i n di cate hydrau ltri
5.6 feet per day (7.0 x 10-"
second ) . The shal I ow aq ui fer i s

123



i nci dent prec'i pi tation and snowmel t. Ground-water fl ow wi thj n the
shallow aquifer system'is controlled by both the land and bedrock
surface topographies. Ground water migrates through the surficial
alluvium and weathered bedrock toward the Animas River where it is
eventual 1y di scharged.

Analysis of ground-water samples collected from the shallow
aquifer indicate that concentratjons of sulfate, total djssolved
solids, hexavalent chromium, total iron, total 1ead, total manga-
nese, gross a1pha, and combjned radium 226-?28 exceed state or
Federal dri nki ng-water standards. Re-samp1 i ng has conf i rmed e1 -
evated levels of sulfate, manganese, and TDS. The wateris clas-
sjfied as a calcjum-b'icarbonate type and js very hard (greater
than 180 mi I 'l j grams CaCO, per I j ter) . There are currently no
known downgraoient ground-Water users 'in the vjcjnity of the Bodo
Canyon site. The aquifers beneath the site, however, are capable
of producing limited quantit'ies of water for domestic or stock-
watering purposes.

Long Hollow site

The Long Hollow site is located w'ithin a ground-water djs-
charge area. A local shallow aquifer system within both the uncon-
solidated colluvial and alluvial deposits and a h'igh1y fractured
zone wjth'in the Upper Lewis Shale discharges withjn the proposed
stabilization area. The shallow aquifer system is recharged by in-
filtration of jncident precipitat'ion and snowmelt, particularly
from the high ground to the north and the west of the site. There
is also some recharge from the east. The ground-water flow is con-
trolled by local surface topography w'ith flow tending to be down-
ward and 1atera1ly to the val1ey bottom where it is discharged.
Ground-water discharge is through seepage 'into the Long Hollow val-
ley bottom and by evapotranspiration. The principal areas of
ground-water discharge would be directly beneath the tailings 'if
they were rel ocated to the Long Hol I ow s i te for stabi I j zati on.
Field hydrauf ic conductivities measured in the frqctured zone of
the Lew'is _$ha1e range f rom I ess than 1.4 x 10-" f ee,tr per day
(4.9 x 10-/ cmlsec)- to 2.3 feet per day (8.1 x 10-+ cm/sec),
wi!h an average value of approx'imately 0.5 feet per day (1.8 x
10 cm/sec). Two stock-watering ponds at the north end of the
Long Hollow sjte have been constructed to capture surface-water
runoff. It i s possibl e that these ponds, in wet years, fldJ
receive some discharge from the shallow alluvia1 aquifer system;
however, it is more 1ike1y that the ponds contribute water to the
shallow system that discharges to the Long Hollow drainage channel
farther downstream.

Ground water with'in the Long Hollow area varies from a magne-
sium sulfate to a mixed cation-sulfate type. The water is typica'l-
1y moderately to very saline, ranging from 5080 to 12,900 mg/l
total djssolved so'l ids. The shallow aquifer beneath the site is
locally capable of yielding limited quantities of water for domes-
tic or stock-watering purposes.
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The shallow aquifer system is underlain by more than 600 to
800 feet of low permeability Lewis Shale, wh'ich impedes downward
ground-water migration. The deep aquifer system 'includes all wa-
ter-bearing un'its underlying the Lewis Shale. A deep test well
drilled by Ranchers Exploration and Developnent Corporation encoun-
tered oniy small quant'ities of ground water in the Cliff House and
Point Lookout Sandstones, and jn the Menefee Formation. The deep
aquifers are recharged 'in their outcrop areas by inf iltrat'ion of
incident prec'ipitat'ion and snowmelt. Some recharge also occurs by
leakage from overlying or unoerlying strata. The water flow jn
these aquifers js controlled by regional head djfferences, the re-
gional structure, and stratigraphic changes in the formations.
Ground water jn these aquifers js thought to be djscharged to the
San Juan R'iver in northwestern New Mexico. Informat'ion on the
uses or quality of ground water contained in the deep aquifers d'i-
rectly beneath the Long Hollow site is not available.

4.7 ECOSYSTEMS

4.7 .L Vegetat'ion

The vegetation of the three alternate d'isposal sjtes differs
appreciably. Detailed descript'ions of p'lant community compo-
s'itions are prov'ided in Appendix G, Ecolog'ica1 Information, in the
DEIS and are summarized in the fo1 lowing subsect'i ons. Data for
these descri pti ons were obtai ned by revi ewi ng publ i shed and un-
pubf ished literature, contacting government agenc'ies, and conduct-
ing field surveys which 'included quantitative sampling.

Durango s'ite

The Durango site is high'ly disturbed, and contains only a 1im-
i ted vegetati ve cover and habi tat. Patches of sriooth brome
(Bromus inermis, Manchar Select'ion) occur across the area as rem-
nants of past revegetation-stabi I ization efforts. Alfalfa
(Medicago sativa) and Kentucky b1 uegrass (Poa pratensis) are
mffis of thi s vegetat i on . Revege-taTTon -efTorts have
req ui red i rri gati on and, because of substrate steri 1 i ty and i nsta-
bi 1 i ty, have only been parti a1 1y successful (FBDU, 1981).
Riparian scrub a'long the Animas River adjacent to the s'ite is com-
posed primari 1y of narrowl eaf cottonwood (Popul us angustifol i a)
ano boxel der (Acer negundo) wi th understoryffi
(Salix sp.) anErfver aTiler (Alnus tenuifolia). Vegetation on
the upper slopes of Smelter Mouffi the tajlings con-
si sts of scattered Utah j uni per (Juni perus osteosperma), box-
elder, Gambel oak (Quercus gambeliffi trilo-
bata), and Oregon (ho ); rub-bEr r-abbTTl
brush (Chrysothamnus nauseosus) and bi g sagebrush (Artem'i si a
tri denta he l ower, gentl er sl opes so[Ihlf
Th'ETaTTinss.
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Bodo Canyon sjte

The Bodo canyon s'ite and surrounding portions of Bodo canyon
support a di verse assemb'l age of pl ant communi ti es and habi tats
used by numerous bird, reptile, and mammal species. The lower
slopes and va11ey floors are primarily occupied by big sagebrush
and rubber rabbjtbrush communjties, with lesser amounti of grass-
I and (Poa sp. .and Agf oPyron sp. ) . Steeper, rock.i er s1 opei con_
tai n pTnyrcn (Pi nus -edu-TTs-J- - utah j uni per woodl and, anb upl andareas w'ith deeper soTTs support thi ckets of -Gambel 

oak .
vegetation of the disposal site is composed primarily of bluegrass-
domjnated (Poa sp. ) meadow with mjnor amounts of w6stern
wheatgras. @), but bj g sagebrush and rubberrabbitbrushffib1uegrassunderitoryarea1sopres.
ent. The road transportation corridor to the Bodo canyon s.ite
crosses mountain shrub communities of Gambel oak and skunk- bush inthe narrov', canyon and big sagebrush and rubber rabbitbrush near
the site in the broader va11ey floor. The conveyor route crosses
pi nyon-utah j uni per woodl ands and broad southern exposures of
grass and mountajn shrub communit'ies.

Long Hol low s'ite

The Long Hollow site is largely a coiluviar basin that has
been used as a sheep pasture, but also incl udes several rocKy
slopes near the site's perimeter. The basin primarily contains
grassl and (Poa SF., Hordeum jubatum, Boutel oua graci I i s,
Sltanion hystrix, Bromus@pyrffi
@n hEavT[- sr;ZEu;-- OtFer vAseJTaTTon unTis i n6l uoe
stockponds wi th cattai I -domi nated (Typha sp. ) perimeters and
sma'll springs with cattai I and bulrus-lf-IScirpus sp.) the princi,
pal speci es. sodi c soi'l s near the southern--Sounilary of tne bi spos-al si te are 'i ndi cated by bl ack greasewood (Sarcobatus
yerriculatus); numerous weedy species (e.g., white top,-TaiEEiTa
{rabal--Tanaoa thi st1e, Cirsi'um arvensl; uut I tiiistTe--.---Cl
vu]gare) dominate the veffiTTonl--Blt- sagebrush and rubber
FaEEJTFrush-dominated communities occur ori s1ofes above the grass-
I and. Mountaj n shrub (true mountai n mahogany, cercoiarpus
0ontanu:; cliff . fendlerbush, Fendlera rupicola; squaGapFle,
Peraphyl I um ramosi ssimum) and Gaffimuni ti es occur

brush near the boundary of the area being
considered for the disposal site. pinyon-juniper woodland, with
intervening areas of big sagebrush and rubber rabbjtbrush are best
deve'loped on the steeper sl opes on the west side of the d.i sposal
si te. vegetati on a1 ong the transportati on corridor cons.i sts pri -marily of big sagebrush, black sagebrush, and rubber rabbitbrush
communities. However, the corridor para11e1s a big sagebrush
shrub pi nyon-j uni per woodl and ecotone as i t approaches the Long
Hol low area.

Bodo Canyon borrow area

The vegetati on
marily of sagebrush

at t he bo rrow are a 'i n Bodo
shrub w'i th minor stands of
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land. Pri ncipal plant species of
bruSh, rubber rabbi tbrush, western

th'i s vegetat'i on jnclude big sage-
wheatgrass, an d Utah j un i per .

Terrestri al wiIdlife

The diversity and abundance of wildlife at the three alter-
nate disposal s'ites are related to the proximity of the site to hu-
man actjvities, present and past land use, and vegetation
characteri stj cs. The major wi I dl i fe speci es known to be i n the vi -
cinities of the alternate sites are described in the followjng sub-
sections and more comprehensive descriptions of the areas' fauna
are provioed'in Appendix G, Ecological Information, jn the DEIS.
Data for these descriptions were obtajned by reviewing published
and unpublished literature, contacting government agencies, and
conducting f ield surveys which 'incl uded quant'itative sampling.

Durango s'ite

Wildl if e use of the Durango site 'is lim'ited because of jts
disturbed nature and close proximity to the roads and highways.
However, wintering bald eagles (Haliaeetus leucocephalus) occur
along the Animas River, and mu m'ionus)
cross the area while us'ing adjacent upland haffis
R i ver. Vari ous smal I mammal s and bi rds, i nc1 udi ng cottontai I
(Syl vi I agus sp. ) , deer mi ce (Peromyscus man'i cul atus ) , bl ack-
blTixl-magpie (Pica pica), and north'ern--JTiEler- (Colaptes
auratus), occur on the Durango site.

Bodo Canyon site

The Bodo Canyon si te, as part of the Bodo State I,Ji I dl i f e Area
(see F'igure 3.5), is owned and managed by the Colorado Division of
Wildl if e (CD!'l), primarily as winter range f or elk (Cervus
elaphus) and mule deer. The entire property provides summer and
wTnTer range for elk and mule deer and the Bodo Canyon disposal
s'i te i s further cl assi fi ed as cri ti cal wi nter deer range. Both
speci es have thej r young on the property, i nc1 udi ng the Bodo
Canyon site; however, calving and fawning areas are extensive in
tirei r dj stri but'i on rather than bei ng concentrated. El k and deer
habjtats are shown in Figures 4.3 and 4.4, respectively.

The area currently supports 300 head of elk in the winter and
150 to L75 in the summer (Clark, 1984). 0f these, at least 40 elk
use the area near the Bodo Canyon si te for part of the year
( Zgai ner, 1982 ) .

.An est'i mated 4U0
(Clark, 1984). 0f the:

deer winter orl

, 1984). 0f theSe,
the Bodo Carryon djsposal
ter, deer and el k rest j n

approximately
s.i te (Zgajner,
p'i nyon-juniper

the Bodo l'.lj I dl i fe Area
150 deer use the area near

lgBZ). Durjng the wjn-
hab.i tat n0rth of the s'i te
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and feed during early morning hours on the south-facing slopes
whi ch overl ook the Bodo Canyon road transportati on corridor
(County Road zLI). Thjs favorable winter hab'itat for deer and elk
has attracted high concentrations of both species during the win-
ter months. The conveyor route crosses generally open, south- fac-
ing s1 opes wi th smal I areas of pi nyon-j uni per habi tat. Both
golden (Aquila chrysaetos) and bald eagles utilize the area
and golden eagGs-sonreTimes nest in the area. Occasional
ferruginous hawks (Buteo regalis) winterin the area while the
peregrine f alcon ([qm_peregrinusl is seen occassional ly during
migration.Prair.iffixicanus)havenestedaboutone
mile from the site in recenflears. Numerous small mammals,
birds, reptiles, and amphibians also occur in the area of the site
and a'long the transportat'ion routes. Lists of observed species
are incl uded in Appendix G, Ecolog'ica1 Informat'ion, 'in the DEIS.

Long Hollow site

Areas near the Long Hollow sites are used as summer and win-
ter range by deer and elk and both species have their young here.
About 80 el k were observed i n the area by CDf,l duri ng the f al I of
1981 (Gresh, 1981). Subsequently, elk numbers were estimated to
be 100 head'in summer and even more in winter (Gresh,1984). Elk
and deer habitats are shown in Figures 4.3 and 4.4, respectively.

The Long Hollow area also provides habitat for the same rap-
tors listed in Section 4.2.3 for the Bodo Canyon site. Other
animals observed in the vicin'ity of the sjte jnclude leopard frogs
(Rana pipiens), horned lizards (Phrynosoma sp. ), red-w'inged
bTack6ird-s--TAge1 ai us pohoeni ceus ) , maTT;FAI (Anas pl atyrhyn-
chos), turkey@s aura), cotffi
Tagus sp.), and pocket gopherslTlornonrys sp.1 (F0CERI , Lg78).-

Bodo Canyon borrow area

Sagebrush shrub and pinyon-juniper woodland within the borrow
area prov'ide habitat for mule deer and elk. B'ig sagebrush, rubber
rabbitbrush, western wheatgrass, and Utah juniper also support pop-
ulatjons of small mammals, rept'i1es, and birds.

The more common species of other wildlife'in the borrow ar-
eas as wel I as the Bodo Canyon si te i ncl ude coyote (Cani s
I atranr ) , red fox (Vu1 pes vu1 pes ) , desert cottontaj 1 (StTVi:
T.g*- audubon'ii ), r-ock-- squTFFeI (Spermoph j I us variegmF);
wfii.Fe-fooTe(Tleer mouse (Peromyscus--rnanTcuTaTus[-- noFThErn
tree I izard (Urosaurus ornatusJ, ealTern--Tence Tizard (Scel o-
p0rus undul atusJ, lTack-SlTiEi_ magpi e, Ameri can robi n (TuiAus
migratoFiusT, green-taj I ed towhee (P i pi I o chl orurus ) , h/es-
tdFn---meadowl ark (Sturnel I a neglecta),--TI'-ipping syarrow (Spi-
zel I a passeri na) ,--Brewer 's---T!Eirow (S. breweri ) , =ndBrewer ' s STaERbT-rd (E uphagus cyanocephal us )
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4.7,3 Aquatic b'i ota

Except for the marginal aquatic habitat found in two small
stockponds on the Long Hollow site, the only other aquatic eco-
systems that woul d potenti a1 1y be af f ected by the remed'i al -act'ion
activitjes are those of the Animas River. Productivity varies con-
si derably throughout the 1 ength of thi s rj ver (Japhet, 1983) .
Reaches above Durango are general'ly unproducti ve, primari ly be-
cause of poor water quality created by mine dra'inage. However, as
the river approaches Durango, water quality improves as a result
of increased djlution from tributarjes not affected by mjne drain-
age. From Durango to approximately 10 mi les downstream, the
Animas River provicles good habitat for game fish. Habitat quality
deteriorates to the New Mexico state line. Because of the proxim-
jty to Durango and the existence of good habitat for game fish,
the An'imas River from Durango downstream for approx'imately 10
m'i I es i s consi dered to be most serrsi ti ve to acti vi ti es assoc'iated
with the remedial action program.

The Animas River, immediately below Durango, supports a valu-
able sport fishery of Snake River cutthroat trout (Salmo clarki
ssp. ), brown trout (S. trutta), and rai nbow trout--(Sl-gaTFd-
neri) (Japhet, 1983).--Je-cause heavy metal contamjnation--(caused
5y--upstream mi ni ng operati ons) and s'i I tatj on of the rj ver's sub-
strate has precluded natural reproduct'ion of game fish, this sport
fishery is majntajned by a CDt.J fish stocking program. The jntro-
duced fr'sh exhib'it respectable growth and, in particular, the
brown trout are cons j dered to be among the rnore rapi d grow'ing i n
the State of Colorado (Japhet, 1983). The accelerated growth of
these fi sh i s j ndi cat'i ve of food avaj I abi I i ty, parti cu1 arly stone-
flies (Plecoptera) and caddisflies (Trichoptera). Quality of the
An'imas River sport fishery 10 miles downstream from Durango de-
grades considerably because of siltation, high summer water temper-
atures, and low summer velocitjes. F'ish species commonly occurring
i n th'i s I ower reach i ncl ude bl uehead sucker (Catostomus di sco-
bolus), flannelmouth sucker (C. latipinnis),- c-arp-TCvFFin-us
carpjo), and occasjonal brown TFouf-Tlaillrift down from--T5e
upper reacnes.

4.7.4 Endangered ano threatened species

Endangered or threatened species that could potentially be af-
fected by remedial actions are listed in Tab'le 4.5. Des'ignation
by the Federal government prov'ides protection under the Endangered
Specjes Act of I973 (16 USC 1531-i543: 87 Stat. 884). Specjes of
fish and wildlife designated as endangered or threatened by the
State of Colorado also occur in the vicinity as do two plant spe-
ci es of spec'ia1 concern I'isted by the Col orado Natural Heri tage
Inventory (CNHI, 1983). The New Mexico endangered and threatened
l jst incl udes several species that occurin the San Juan River sys-
tem, of which the Animas River is a tributary.

Several anjmal species ljsted by the U.S. Fish and W'ildl jfe
Service (USF&|.JS, 1983a) as endangered or threatened have potential
to occurin the Durango area (Tabl e G-L?, Appendi x G, Ecol ogi cal
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Table 4.5 Listed and canoidate endangered or threatened wi ldl ife
and plant species wjth the potential to occur jn the
vicinity or to be affected by remedial actions

Specj es Status

Potenti al to
occur i n
vjc'i nitya

l'.lildl'i fe:

B I ack -f ooteci f erret
(Mus te I a n'i gr i pes )

Per
(F al co peregri n us )

B al
( Hal j aeetus I eucocephal us )

Fer
(Buteo regal j s )

SwaTn son ' s-nawf-
(8. Swainson'i )

S potted bat
(E uderma mac u I at um )

Col
(Ptyghocle iI us I uci us )

Bonytai I
(Gila elegans)

Rouffi
(G. robusta robusta )

Plants:

Spi nel es s hedgehog cactus
(E ch'i nocere us tri g I och j -ffi
I nerm is )

Mesa Terd'e cactus
(Scl eroca.ctus
mesae- verdae )

Spuffiflowered
col umbine
(Aqui I egi a Jni cantha var .

mancosara )

Manffietch
(Astragal us _humi I I imus)

Enoangered,
Col orado'

Endangered.
Col orado-

Endangered"
Col orado'

Candidate for Federal ljstjng

F ede.al b 
and

Federal b 
and

F ederal b 
and

Can di date for F eOer al

Candidate for Federal

Enoangereo, Fedepal b,

and New Mexico'
E rioan gered , f;ol o radoc

New Mex'i co'
Endangered, New Mexjco

ljstingd

ljstinge

Col orado

and

f

I

rr4

?,4

2

3

3

3

Endangered,, Federal b 
and

Col oradot

Tnreatenedo Federalb and
Col oradoY

Candi date for Federal I i sti ng

E ncjan gered F eder^ al 
i
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Tabl e 4.5 L i sted and candi date endangered or threatened
and pl ant speci es wi th the potentj al to occur
vicin'i ty or to be affected by remed'i al actions

wi ldl'i f e
i n the

(Concl uded )

Spec'i es Status

Potenti al to
occur i n
vi c'i n 'i tya

Pleianth atrip'l ex
(Atri pl ex pl ei antha)

n0 common name
(Penstemon parvifl orus )

Federal ljst'i ngh

Federal I j stingi

Cand'i date

Can di date

for

for

uK.y, 1 - 0ccurs'in vicinity (specjfical1y near Durango and Bodo Canyon
si tes).

2 - Could occur in vic'inity, but none observed to date.
3 - Unl 'ike'ly to occur i n vi ci ni ty.
4 - Infrequent winter vis'itor

h

:usF&}ls, 1983a.
;ct{c, 1983.
:usF&ws, 1982.
;usF&ws, L982.

^Hubbard 
et a1., 1978.

xcNHI,1983.
'iusF&t{s, 1980.
;usF&l'ls, 1985.
.,usF&ws,1983b.
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Informat'ion, of the DEIS). However, one of these, the bl ack-footed ferret (Mustela n'igrjpes), is associated wittr prair.ie
dgSs (C{nomys spJ- and i s ynTil-e1y to be present at any of the
alternaTTveJites because of the laik ot prairie dog towns]

Potenti al nesti ng habi tat for peregri ne farcons, an endan-gered species, exists w'ithin one mi le of the Bodo Canyon si te.
cD[,'l records indjcate, this species nested in the area as recentlyas r975 (Gresh, 19Bl ) al though other i nformati on i ndi cates thi;site was last used in 1963 (usBR, 1980). Furthermore, peregrine
falcons rel eased (or hacked) about three mi les from the Booo
canyon site at Perrins Peak could possibly use the nesting s.ite.
Perrins Peak has been a successful hack site with zg biids re-
leased from 1980 through 1984 (Button, 1985). Five to six pairs
of peregrine falcons are now nesting'in the Durango area wjtir tire
closest pair being about 20 miles away from the Bodo canyon site.
Peregrine falcons have been observed hunting at the Bodo canyons]te (Ellis, 1985). These birds were presumably migrants or fiom
the hacking station as the Bodo canyon site is well but of the 10-
m'ile feeding range of nesting peregrjnes. conversatjons with offi-
ci al s at both cDl.J and usF&t,ls i ndi cate there i s a strongpossibility that the historic nest site on the Bodo canyon proper-
ty eventual 1y wi I I be reoccupi ed as a resul t of the rel ease
program.

There are some histonical bald eagl es nest s'ites in the
Durango area that are not used at the preient time. These histor-jc sites are not located on the alternate d'isposal sjtes (Zgainer,
1984). Bald eagles commonly winter jn the Durango area and one
was seen near the Bodo canyon site during the wjnter of Lggz.
Some of these wintering bald eagles undoubiedly hunt on the Bodo
Canyon and Long Hollow areas.

The spotted bat (!uderma macu'latum) is presently be.ing
considered for listing as-EJTrer endangEiEa or threateneo iusrawsl
1982) . The range of thi s speci es incl udes the regi on around
Durango but only one collectjon of thjs bat is known for western
colorado (Browns Park, Moffat county) and no observations were
made during field studies for this EIS. spotted bats have been
found at scattered localities in western North America in a wide
variety of habitats incl uding ponderosa pine, pinyon-juniper wood-
1and, and desert (CDtl, 1984).

The san Juan River, into which the Animas River f1ows, iswithin the historic range of three endangered fish species (see
Tabl e 4. 5 ) . Th_ese speci es i ncl ude ilie col orado 

' 
endangeredbonytail (gita elegans), the New Mexico listed roundtail chub

( G. robusf a romJ , and
Mex i co en&-n gereil-To I or ad o
The rou n dt ai I chu b rarel y
hydrol ogi c subreg'i on (Tyus et
i n Col orado.

the Federa'l , Colorado, and New
squawfish (Ptychochejlus lucjus).
occurs i n n-eoTorado
al ., 19BZ) and, thus, is not l'i sted

Several candidate and listed plant spec'ies have potential to
occur in the vicinity of the Durango, Bodo canyon, and Long Ho11ow
sj tes (see Tabl e 4.5). The spinit ess hedge[og cactus iE.ni no-
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cereus tri gl ochi di atus var. j nermi s ) and the Mesa Verde
cacTus CSffif oeedTus mesae-verdaril are I i sted as endarrgered
and threaGnea, respectivdlv-,-5v-Th"e USF&WS (1983a). In addi tion,
several plant species are under review for threatened or endanger-
ed l ist'ing (see Appendix G, Ecological Informat'ion, in the DEIS
for more 'informatjon on these species). None of the species was
observed during field investigations for this DEIS. In addition,
the CNHI (1983) list jncludes plant s.pecies that are rare in
Colorado, are vulnerable to djsturbance, require more information
regarding the'ir status, oF require periodic monitoring. CNHI-
listed plant species that, accord'ing to Harmon (1980), have poten-
tial to occur in the Bodo Canyon area are large flowered collomia
(Col I omj a grandifl ora) , hedgehog cactus (Echi nocereus fend-
I erT var. --TendT efl , monument pl ant (Frasera aTbomaFgi:
neTe), u,avey-TeaF--oak (Quercus pauciloba; svn. a.undmaf=il,
anil woool and star (LithoFh-'Fagma paivlTlora). The -sta-tus For
all of these species excepf-woodf-and star Ts that more 'information
'is required concerning thejr reg'ional distribut'ion. The CNHI
recommends periodic monitoring for the woodland star.

4.8 RADIATION

The radjatjon env'ironment at and near the Durango site, Bodo Canyon
site, Long Hol low site, and the transport corridoris summarized i n thi s

secti on .

The radiologica1 unjts of measure for activity are picocuries (pCi)
or. mjcrocuries (microCi) per liter (l).or gram (g). Rad'iological dose
rates and external-gamma exposures are presented in m'illirem per year
(mrem/yr) or microentgens per hour (microR/hr). For purposes of this EIS,
the roentgen and rem will be considered equivalent when considering gamma

radi ati on.

The radiation environment currently at the Durango site, the Bodo
Canyon s'ite, the Long Hollow site, and the truck transport corridor has
been obtained from the literature and from field survey programs. A more
extensive discussjon of the radiation environment js prov'ioed 'in Appendix
H, Radiological Information, of the DEIS and'in the Addendum to Appendix H

'in this FEIS.

4.8.1 Durango site

The environmental radiological levels for the Durango site
and the surrounding area have been characterized jn previous stud-
'ies (FBDU, L977, 1981; Haywood et dl., 1980). Radioact'ive a'ir-
borne part'i cul ate concentrati ons
edge of the s'i te (Haywood et al .

col I ected and ana'l yzed f or thei r
226. and I ead -2L0
r 

^.-O 
L 

^? 
1t

were measured a1 ong the eastern
o 1980) , four sampl es havi ng been
uy'ani um-238, thori um-Z30, ra0 j um-
concentrati ons ranged f r'om 4.2 x226. and I ead -2I0 Gontent. The

10-o to 36 x lo-o picocuries
238. 6.2 x 10- 

o to 140 x 10
Ber liter (pCi/l) for uran'i um-

-Dtq 140 x 10 \' pci/l for thori um-?300 5^
l-u pCi/l for radium-226, and 15 x 10-'

I-\.'rvtA va L- t\ -\, "_\K - |

10-" to 100 x 10-' pCi/1 for
pCj/l for thorium-230, 5o4

pCi/1 for lead-210 (see Table H-3, Appendix H, in the DEIS)

X

to

135



Radon-222 flux measurements were made at Durango using the ac-
cumulation-can method (Marple, 1978). fen measurements were takenat four locatjons on the small tailings p'i1e Sanging from 73 to
870 pi cocuri es per square meter-second (pCi/mzs ). fhe mean ofthese measurgments p1 us or mi nus one standard devi ati on was
407+Zg3 pCi/mcs.

Several stud'ies to determ'ine ambi ent ai r radon concentrati ons
lgqf t!" Durango si te have been undertaken (Schearer and Si I I ,1969; FBDU, L977, 198i). The most extensjve of these studies was
conducted by schearer and sjll during 1962 and 1969. The study in-
volved collection and analysis of 48-hour continuous samples iverythree weeks for one year at two locations on the tailings piles
and sjx locations off the piles (Schearer and Si1'1, i969; Figure2, p. 83). Thirty measureJnents made at the two roiationi on-tnepiles yielded a range from 3.8 to 34.0 pci/l with an average of 16pci/1. A total of 75 measurements made at five locations off thepiles yielded an average ambient air radon concentration of 0.51pci/l w'ith a range of 0.09 to 1.3 pCi/]. The sjxth off_pile loca_tion, across the Animas River from the sewage-treatment p1ant, was
determ'ined to be stat'i sti ca1 ly di f f erent f iom the othei 011-pi 1e
locations (schear-er and si1l, i969), yield'ing an average concentra-ttgl of I.4 pCi/1 with a range of 0.44 to Z.l pCi/1. Schearer andsill (i969) attributed th'is difference to local wind patterns and
concluded that the other five locations represented background ra-
don I evel s.

Tne FBDU study (r977) 'involved collection and analysis of a
smaller number of 24-hour continuous air samples performed over aperiod of one to two months. They reported an average background
ambient air raoon concentration for 'the city of ouiango- it-7.2pci/1 with a range of 0.8 to 1.4 pci/.l. The locationiof these
background stations are not clearly stated jn FBDU (i9gi).
selection of the background stations is complicated by the pres-
ence of off-site ta'ilings material. FBDU (1991) used a continuous
radon monitor to measure backgrourrd ambient air- radon jn Durango,
whereas Track-Etch detectors were used to make background measuie-
ments for the Bodo canyon site. These different measurement tech-
niques are probably one of the reasons why the measured backgroundin Durango js four tiqes higher than that for the Bodo danyonsite. 0ther reasons 'include: (1) the presence of windblown radlo_
acti vely contami nated parti cul ates i n Durango and not j n Bodo
canyon, and (2) the amount of snow cover in Bodo canyon duringthe time Track-Etch detectors were being used since m6isture.in
the ground decreases the radon flux from soil.

External gamma radiation (EGR) levels have also been measured
and found to decrease with distance from the tailings piles (see
Figure H-3, Appendix H, Radiological Informat'ion, in the DEis).
Maximum EGR levels were 760 mjcroroentgen per hour (microR/hr) onthe small tailings pile and 470 microR/hr on the large pile (FBDU,
i981). At a distance of 0.1 m'ile from the edge of'the tailingspilgs, the EGR level ranged from zs to 35 micioR/hr; EGR leveis
Igt] to background levels of 8 to r3 microR/hr (Haywood et dl.,
1980) 0.2 mile to the northeast, one mile to the north, and 1.4
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miles to the southeast. Background external gamma exposure rates
were also measured wjth an energy-compensated Geiger-Mueller tube
one meter above the ground surface at 19 locations scattered
throughout western Colorado (Haywood et a1., 1980) where EGR lev-
e1s ranged from seven to 22 microR/hr and averaged 14 microR/hr.

Gamma-exposure levels do not decrease uniformly wi
tjon or distance from the tailings piles (see Figure H-3,
H, jn
b'i ned

radi um -226 j n the ta'i 1i ngs pi 1es are 103 pCi /9, 1070
973 pCi/9, respectively. These c0ncentratjons result

th d'i rec-
Appen d i x
the com-the DEIS). The varjation jn gamma levels may be

effects of wi ndbl own tai 1 i ngs and the use of tai 1 i ngs as
fil I material at various off-site locations.

Background concentrat'ions of uranium-238 and thorjum-230 were
measured in surface-soil samples collected from the same 19 loca-
ti ons at whi ch external gamma exposure rates were measured
(Haywood et al . , 1980) . Urani um-238 concentrat'i ons ranged from
0.3 to I.2 picocuries per gram (pCi/g) and averaged 0.6 pCi/9,
thorium-230 concentrations ranged from 0.5 to 3.4 pCi/g and aver-
aged 1.4 pCi/g.

The estimated concentrati ons of urani um-238, thori um- 230, and
pCi /9, and

in total in-
ventories of 145 curies for uranium-238, 1500 curies for thorium-
230, and 1400 curies for radium-226.

Analyses of sedjments (Haywood et al.,1980, Table 2, pp. 12-
14) col lected from dry washes, Lightner Creek, and the Animas
River in the vicinity of the Durango site indicate that some water-
borne transport of tajlings material has occurred. Radium-226 con-
centrations in Animas River sed'iments ranged from 2.2 to 35 pCi/g;
those at 15 cent'imeters below the surface in the dry washes ranged
from 8.1 to 370 pCi/g and were generally higher than concentra-
tions at the surface. Radiun-226 concentrations in sediments sam-
pled during L9B2 near the Booo Canyon site and in dciwnstream
drainage ranged from 0.5 to 1.9 pC'i/g (see Table H-10, Append'ix H,
in the DEIS).

Samp'les of the bricks lining the lower inner surfaces of the
smel ter stack remai ni ng at the Durango s i te were col I ected and
evaluated for contaminatjon. Loose surface materjal was scraped
from the brick samples and analyzed for radiun-226 concentrations
using gamma spectroscopy. The scraped brjcks were also analyzed
to estimate the levels of fixed contaminat'ion on the brick sur-
face. Results of the analyses showed approximately 75 pCi/g 'in
the loose material, and 10 pCi/g in the brjcks (D0E, i9B4).

4.8.2 Bodo Canyon site

Radjation levels currently existing at the Bodo Canyon sjte
have been determined from recent monitoring programs. The monitor-
i rrg programs 'i ncl uded the sampl i ng of ai r parti cul ates, ambi ent
ai r radon concentrati on, external gamma radi ati on, soi 1 , and
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biota. The five sampling locatjons
and two at remote statj ons ) for the
air radon concentrat'i on measurements

(three at the Bodo Canyon sjte
aj r parti cul ates and ambi ent-
are indicateci in Figure 4.5.

Results of analyses for radioactive air particulates sampled
quarterly during the year-1ong sampling period at the Bodo Canyon
si te (Sampl er Nos. 1, 2, and 3) are presented j n Tabl e H-5,
Appendix H, Radiological Information, in the DEIS, and the results
for the remote stations (Sampler Nos. 4 and 5) are presented in
Table H-14.

Amb'ient-air radon-222 concentratjons measured at sampling sta-
tions I through 5, using Track-Etch methods over a period of six
months, averaged 0.25+0.01 pCi/.l, 0.23+0.01 pci/1, 0.23+0.01
pCi/t, 0.46+0.02 pCiTl , and 0.24+0.0T pCi/l, respectTvely
(Table H-6, Appendix H, in the DEIS). -All of the values obtained
for the five locations were below one pCi/1. Bodo Canyon was snow-
covered <1uri ng much of the t'ime that the Track-Etch detectors were
in the fie1d. Radon emanat'ion'is reduced by both snow cover and
frozen ground. It is expected that the measured concentrat'ions
would have been greater hao the measurements been made during com-
pletely snow-free periods of time. However, the data obtained
were suff.jcient to show that Bodo Canyon contajns typical back-
ground levels of radionucl ides. Addjtional Track-Etch data for
the Bodo Canyon site are presented in Sect'ion H.4.1 in tne
Addendum to Appendix H jn this FEIS.

A general survey of terrestrial ano cosmjc external radiation
levels r../as conducted for th'is EIS using a pressurized'ionization
chamber (JEG, 1983). Measurements were taken on September 27,
1983, at three moni tori ng stati ons surroundi ng the Bodo Canyon
s'ite and a fourth Iocation near the center of the site. The val-
ues for the four locatjons were 16.0,16.1, L5.2, and 15.5
microR/nr, respectively. The mean value plus or m'inus one stan-
dard dev'iatjon was 15.7!0.4 microR/hr.

Surface-sojl samples (to a depth of fjve centimeters) were
collected at the locations shown in Figure 4.5 out to a distance
of about 1500 meters from the center of the Bodo Canyon site.
These locatjons varied from the eight compass direct'ions normally
used because of di ffi cul t access i bi 1 i ty and terrai n condi ti ons.
All of the samples were radjochemically analyzed for radjun-226.
Samples collected 1500 meters from the center were also analyzed
for thori um-230, urani um-238, and I ead-210. The surface-soi I
rao'ionuclide concentrations found at the Bodo Canyon site are in
secular equilibrium, with the exception of s1 ightly elevated con-
centrations of lead-210, probably oue to atmospheric deposition.
The surface-soil concentrat'ions ranged as follows: uran'ium-238,
0.8 to 1.6 picocuries per gram dry weight (OCl7g1; thorium-230,
1.0 to 1.9 pCi/g; rad'run-226,0.7 to 2.3 pC'i/g; and lead-210, 1.3
to 3.1 pCi/g. These isotope concentratjons are consistent with
the approximately one pCi/g average for surface soils of the con-
tiguous United States (LASL, 1978).
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surface-soil samples were also taken frorn the Bodo canyonsite at the locat'ions of the air-particulate samplers (see Figure4.5). The surface-soi I concentrations ranged as fol lows: uranium-
238, 0.9 to 2.0 pC'i/g; thorium-230, 1.3 to 2.4 pCi/g; radi um-226,
1.0 to 1.8 pCi/g; and lead-210,0.7 to 4.2 pCi/g.

Radionuclide concentratjons were measured jn sediment samp'les
collected from the bottoms of intermittent streams at the four lo-
cations shown'in Figure 4.5. The concentrations.in these Samples
ranged as fol lows: urani um-238, 0.8 to 1.5 pCi/g; thori um-230,
1.0 to 1.6 pCi/g; radium-226, 0.5 to 1.9 pCi/g; and tead-210,1.2
to 3.0 pCj/g.

vegetat'ion samples were collected three times and from three
different locat'ions surrounding the Bodo canyon sjte. They were
sampled in september of 1981, June of LgBz, and August of- 1982.

TICO 
t?t_rll:_ .horgl-Uvegetalion. concentrations ranging llor 8.4 x10-" to 185 x 10-o mi crocuri es p

wsrYrrL rvr utqrrlulll-4.Jo; /.J X ru Lo LJU yr" IU mlcrOLl/Kq
wet weight for thori um-230; and 0.74 x 10-o to 34 x 10-o

lu - to 18b x lu microcuries per kilogram (mjc
wejght for uran'i um-238; 7.3 x l0-" to 250 y\. l0-

k'i I ogr am (m j_cAoCi / kS ) wetto 250 fr 10 \' 
^Tjcrocj{lg

microci/kg wet weight for rad'iun-226. The polonium-210 and leao-
210^ concentrations w_qile consioerably higher, ranging from 37 x
10 - _to 123-0 _d 10 " mi croC'i/kg_owet wei ght f or pol oni um-210,
and 76 x 10 " to 1239 x 10-" mi croCi/kg wet we.ight for
I ead-210.

The results of analysis on the flesh port'ion of rabb'its (grab
sampled) showed a similar pattern with the averages fqr uranium-
239n thorium-230, and _4adi um-226 being 0.36 x 10-', O.Z7 x
10', and 0.75 x 10-" microCi/kg wet weighl, respectively.
Results indicated higher averages of 4.1 x 10-" microci/kg wet
wei ght f or pol oni um-210 and 13.3 x 10-" mi croci/kg wet w-ei grrt
for I ead-210.

4.8.3 Long Hol I ow si te

A general survey of terrestrial and cosmic external raoiatjon
levels was conducted for the Long Hollow site (JEG, 1983). The
gamma exposures measured at the eight locat'ions shown'in Figure
4.6 ranged from L5.7 to 16.5 mjcroR/hr with a mean of 16.1+0.3
microR/hr (see Table H-13, Appendix H, Rad'iologica] InformatTon,jn the DEIS). Track-Etch data obtained from December 15, 1993, to
{a1ch 19, 1984, show concentrations of radon ranging from 0.28 to
0.53 pcj/.|. The concentrat'ions of radionuclides in the soir and
vegetation at Long Hollow are expected to be s'imilar to those at
Bodo Canyon.

4.8.4 Durango s i te haul road

using the Track-Etch method (Knoll, 1979), amb'ient-air concen-
trations of radon-222 along the proposed haul-road route between
the tailings piles and county Roao 211 were monjtored for a six-
month period by Argonne National Laboratory (ANL). Five monitor-
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ing statjons (see Figure 4.5) were located along this route, and
the average radon concentrat'ions f or I ocat'ions A through E were6.2, 10.1, 3.6, 0.8, and 0.6 pCj/1, respectively, (Terradex
Corporation, i983).

4.9 LAN D USE

Lands in the region (southwest Colorado and northwest New Mexico) are
used primarily for resource conservation, recreation, and ljvestock graz-
ing. Durango, colorado, and Farmington, New Mexico, are the reg'ion,s pri-
mary cjbies, but a number of smaller towns, communitjes, and settlements
are scattered throughout the area. The region has experienced rapid pop-
ulation growth over the past 20 years, resulting jn conversjon of land to
urban uses, primari 1y through devel opment of former agri cu1 tural I ands.
Thjs trend js expected to continue for the forseeable future because of
populatjon growth projected for the area, especially La plata county.

The primary landowner in the region is the Federal Government, which
control s the San Juan Nat'ional Forest to the north of Durango and holds 'in
trust the large Indian reservation lanos to the south and west of Durango.
The lands are helo for'the Southern Utes and the Ute Mountain Utes (lands
located in both Colorado and New Mexico) and the Navajo (in New Mexico).
Private lands are second in extent, followed by state, county, and munjc-ipal lands. The 1972 land ownership patterns jn La Plata County are indi-
cated'in Table 4.6 and are the most current data available. However,
ownership patterns have not changed appreciably since the data in Table
4.6 were compiled.

Table 4.6 Land 0wnership Patterns - La P'lata County, L97Z

Own er Acres Percent

Federal nonreservati on
Reservati on ( total )

Southern Ute
Ute Mountain Ute

Pri vate
S tate
County and municipal

Total

410 ,7 49
193,569
I77,450
16,119

443, 648
14,gB0
3,420

1,006, 366

38. 5

LB.2
16.7
1.5

41.6
1.4
9:3

100. 0

Ref . USBR, 1 97 9b.

Qurango si te

Al I L26 acres of
Company. Lands in the

the Durango s i te are owned
immed'i ate vicin'i ty of the si

by Hecla Mjnjng
te are owned by

4.9.1
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the city of Durango (wh'ich operates the nearby sewage treatment
plant), the Colorado Department of Natural Resources (which con-
trols the Colorado D'ivision of |.ljldljfe's Bodo Wjldljfe Area), and
private interests. Land ownership js depicted in Figure I-3,
Appendix I, Information on Populat'ions, Socioeconomics, and Land
Use, in the DEIS.

Hi stori c I and use

The Durango site was used for a go1d, silver, and ledd smelt-
er f rom 1880 to 1930. In L942, a mil l was bui l t to f urni sh
vanadium to the Federal Government during Wor'ld War II; reprocess-
ing of the vanadjum tailings to recover uranium for the Manhattan
Project started i n 1943. The m'il I operated unt'il L946 and l/as
then shut down until 1949 when it was reopened to provjde uranium
f or sal e to the Atom'ic Energy Commi ssi on. The m'i I I cont'inued to
operate until it was closed permanently 'in March, 1963. The site
was purchased by Ranchers Exploration and Development Corporationjn 1976 and 1977. Hecla Mining Company js the current owner af-
ter the acquisition of Ranchers by Hecla'in 1984.

Land use in the vicinity of the Durango s'ite has changed very
little since Worlo War II. Lands in downtown Durango, northeast
of the Durango site, nave been developed since the late 1800s.
The major I and-use changes near the si te have occurred j n the
Animas River va1'ley. These lands have been converted to urban
uses through the construction of the sewage-treatment plant locat-
ed across the Animas Rjver south of the site, and construction of
a commercial center southeast of the s'ite. Land use with'in the
Bodo Wildlife Area west and southwest of the site changed from
livestock graz'ing to resource conservation and recreatjon in the
early 1970s.

Present I and use

Land use'in the vicinity of the Durango site (Figure 4.7) is
primarily commercial, residential (in the city of Durango), and
open space (Bodo tJjldlife Area). 0ther prominent uses include
transportation (U.S. Highways 160 and 550, and the Durango-
S'i I verton rai I road yard), uti 1 i ty (Durango sewage-treatment
plant), and 'industrial (Bodo Industrial Park). The site 'is about
0.25 mile from the "central busjness district" of Durango that has
about 400 hotel and motel rooms, employment of 3500, and about 660
residents (FBDU, 1981). A ri verside park 'i s under construction
aci oss the river adjacent to the sewage treatment p1ant.

Potential future land use and development

Because of the prox i mi ty to U.S. Highways 550 and 160, lands
ey c0rri dor are pr0bably best sujtedwithin the Animas River vall

economi cal I y for commerc j al and j ndustri al deve'l opments. Recrea-
boat'i ngtional uses that relate to the Animas River as a scen'ic or
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BASE MAP REFERENCE: GENERAL H I GHT.IAY HAP, LA PLATA
couNTY, COLORADO, DATED 1976 O 500 1OO0 15OO Feet

SCALE

FIGURE 4.7 LAND USE IN THE VTCINITY OF THE DURANGO SITE
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4.9 .2

resource may also be well suited. The sujtabjlity of these uses
to the area 'i s evi denced by the constructj on of the Bodo
Industrjal Park and the shopping center south of the site and the
short bikeway recently constructed on the east bank of the Animas
Rjver. The existence of the Bodo Wjldljfe Area prec'ludes private
development west and southwest of the s'ite. It is unlikely that.
any use of the 126-acre Durango site would be made without Federal
removal of the tai 1 i ngs and contam'i nated materi al s . The
cal cul ated cost of about $16 to $29 mi I'l'ion to remove the tai 1i ngs
and other contaminated materials from part or alI of the s'ite (see
Sect'ion 5.13), 'if incurred by a privaie industry, would be f ar
higher than land values common to the area (a max'imum of about
$65,000 per acre for relat'ive1y level land and $1000 for steeply
sloped land). Based on values at the nearby Bodo Industrial Park,
it would not be worthwhile for a private individual to pay about
$16 to $28 million to prepare the site in order to derive a max-
imum worth ranging from $2.8 to $4.6 million from ownership of the
parcel. An appraisal of the value of the Durango sjte is being
prepared by the U.S. Army Corps of Engineers.

Bodo Canyon site

Almost all of Bodo Canyon,'includ'ing the Bodo Canyon site,
has been deeded to the State of Colorado, Divisjon of Wi1d1ife, by
the Nature Conservancy. The Nature Conservancy purchased the I and
now known as the Bodo Canyon Wildljfe Area from the Bodo family
and in deeding the land to the Division of Wi1d1ife, attached re-
strict'ions to the deed. These restrjctions require management of
the land for wildlife protectjon. Should the lano be used for oth-
er purposes, the deeo restrictions call for ownership to revert
back to the Nature Conservancy. The nearest private land to the
Bodo Canyon sjte is the Bodo Industrial Park, approx'imately one
mile east at the mouth of Bodo Canyon. To the west, in the Ridges
Basin and Rafter J subdivision areas, lands are privately owned.
To the south are pri vate I ands and the Southern Ute Indj an

Reservation. To the north are private lanos along U.S. Highway
160.

Hi stori c I and use

Lands within the Bodo l,Jildlife Area were used for livestock
grazing before being converted to resource conservat'ion uses in
the early 1970s. Lands to the west and northwest of the Bodo
l,lildlife Area have also historically been used for grazing; howev-
€f, 1ow-density res'idential uses have recently been'inst'ituted.
To the east are Durango and the U.S. Highway 550 corridor, the
uses of whjch have historjcally been and are now urban, commer-
cia1, and industrjal. To the south are Southern Ute Reservat'ion
lands that have hjstorically been used only for light grazing and
hunti ng.
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Present I and use

Lands wi thi n

an d con ser vat i on I
cated 'i n the area,
of the Bodo Canyon

a distribution substation is
s'i te, and radio transm'i ssion

I ocated sout hwes t
towers are I ocated
hunting, and pic-

but 0vernight camp-
of the Bodo State

the Booo l,Ji I d I j fe Area are us ed as open space
ands. Electrjc transmission lines are also lo-

to the n0rtheast 0n Smelter Mountain. H'i kjng,
nicking are permitted in the Bodo t'Jildl jfe Area
ing is not. Current est'i mated recreatjonal use
tJjldl'i fe Area js shown 'i n Table 4.1 .

Lands to the west of the Bodo t,Jildlife Area are used primar-
i ly for grazi ng and scattered resi denti ar dwer.l i ngs. To the east
and north of the preserve are the An'imas River- va11ey and the
Durango urban area. The nearest residence i s about 0.5 mj I e
southwest of the site on County Road 211.

Potential future land use and development

Land use within the Bodo wildlife Area (inc1 uding the pro-
posed stabilizat'ion area) is unlikely to change from reiource con-
servation. over the foreseeable future because of the state,s owner-
ship of the 1and, unless the u.s. Department of the Interior,s pro-
posed Animas-La Plata Project is implemented. The Animas-La plata
Project would utiljze flows from the Animas and La plata Rivers tofill two off-stream reservoirs that would provide water for irriqa-
tion as well as munic'ipal and industrial use. 0ne reservo.ir woildbe located jn Ridges Basin on I ands contro'lled by the co'lorado
D'ivision of i^lildl jf e (see Figure I-6, Append'iX I, Information on
Populations, Socioeconom'ics, and Land use, in the DEIS) but would
not inundate either the Booo Canyon or Lorrg Hollow s.ites addresseoin th'is document. If the Animas-La plata project is constructed,
land use'in the Booo wildlife Area, particullrly to the west ofthe Bodo canyon s'ite, would change to more intensive water-baseorecreatjon. Part of the Bodo canyon site would be upgraded and
improved, and 3.6 miles of R'idges Basin Road would be inundated.
Approximately three miles of new road would be constructed alongthe northwest part of the Ridges Basin Reservoir to provide access
!9 the proposed recreation area and to the Ridges Basjn pumping
Plant (usBR, 1980). Raw-water p"ipelines would be constructed fromth9 pumping plant on the Animas River to the Ridges Basin Reser-voir and from the reservoir to the Durango M&I- water-treatmentplant east of Durango on college Hi11. Locafions of the major fea-
tures proposed for the Animas-La plata project jn the Bodo canyon
and. Ridges Basin areas are shown 'in Figure I-6, Append'ix I, Inf-or-
mation on Populations, socioeconomics, and tand use in trre DEIS.
secondary lano-use changes, such as commercial or second-home deve-
l opment, y_oul d probably accompany the An'imas-La pl ata project i fit is bui lt. constrgction of the Animas-La plata projeci, how-
ever, is not certain', nor is successfu'l completion of the lano

uTh. 
U. S. Congress approved $1 .0 m"i

colIection and f inal des'i gn jn 1gg6
between the Department of the Interi
Mexico for cost sharing.

llion irr 1985 to begin field data
cont'i ngent upon reachi ng an agreement
or and the states of colorado and New
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Table 4.7 Recreational use (days) of the Bodo State Wildlife Area

Recreati onal acti vi tY Esti mated u=eu

Big garne hunting

Smal I game hunti ng

Non-consumptj ve wj l dl ife use

M'i scel I an.ourb

Total

2950

600

7100

I 200

11,850

uErt'i mated use prov'i ded bY M.

after consultation with local
B'i ologist, Montrose, Colorado.

Tgainer, Area hl 
'i ldl'i fe Supervisor, CD!,l, Durango,

CDW empl oyees and Robert Cl ark, Senj or ['Jj ldl jfe

h
'Incl udes iogg'i ngo hi k'i ng,
wildlife related activit'i es.

photography, geologjcal studyo and other non-
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4.9,3

exchange agreements that would have to be executed between the
Bureau of Recl amati on and the col orado Department of Natural
Resources (CDNR) to allow the project to be bu'ilt on what js now
CDNR land. The form that these agreements ultimately may take
would greatly jnf I uence land-use potent'ia1 w'ithjn' and neir tne
Bodo Canyon sjte and its environs.

The southern ute Indian Reservation to the south will prob-
ably not experi ence extens'ive devel opment j n the foreseeabl e f rr-ture because of generally rugged topography, but will continue to
b9__lightly used for. graz'ing and hunting. desident'ial development
wi I I probably conti nue to the west and northwest of the Bodo
l'l'il dl if e Area. It i s expected that Durango wi 1 1 cont j nue to gror,/in population, and that commerciar and industrial developient
along U.S. Highway 550 wjll cont'inue.

Long Hollow site

. Thg Long _Hollow site is currently under private ownership;
most of the lands in the vic'inity are also privately owned.
However, 80 acres of southern ute tribar land are jusl to the
northeast. of the site and additional acreages are located about
0.5 mjle to the south and southwest. several other small parcels
(40 acres or less) of tribal or Federal land are wjthjn two milesof the Long Hollow site.

Historic Iand use

Lands at the Long Hollow site and its vicinity have been usedfor sheep and cattle grazing s'ince the area rvas first opened for
homesteading in 1919. prior to th'is date, the area may have been
used by the Southern Utes (CASA, 1983). Because of general 1y
steep slopes anq sp-arse vegetation, occasional catile grizing and
hunting have probably been the only hjstorical uses of the u[tanoareas to the east. A 1ow-density residentjal subdivjs.ion
(Shenandoah) is planned for development approximately two miles
north-northeast of Long Hollow. Two existing residencei are locat-
ed llong county Road 141 to the west of the Long Hollow site. The
residences are ap_proximately 0.75 mjle and two mjles away. This
alternate disposal site generally cojncides wjth the site -proposed
jn 1978 by Ranchers Exploration and Development corporation'for re-
processi ng and stabi I jzatjon of the Durango tai 1 ings.

Present I and use

_ ..The Long Hollow site is currently used as a gathering,
lambing, and grazing area for sheep during the spring ind fall.
Most of the area around the sjte is used for rangeland, grazing,or hay pasture. Two natural -gas pi pe'lines are l-ocated n-ear thesite and one electric transmission line runs through the east sideof it. To the north and northwest of the s'ite aie agricultural-
experiment lands owned by Fort Lew'is college. To thA south and
east are steep-sloped lands that are used foi grazing and hunting.
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Potent'i al future land use and development

Most of the Long Hol I ow si te and j ts vi ci ni ty, except for
hi11y areas to the southeast, are suitable for low-density residen-
tjal developments such as those being built to the north of Long
Hollow. Most of these lands are also su'itable for livestock graz-
ing and pasture. No zoning regulations are in effect for the ar-
€d, nor have any particular uses been designateo by the La Plata
County. The general policy, although not officially adopted by
the County Commissioners, is that land-use development be compat-
ible with nearby land uses (Hoch, 1983). Although this concept of
compatib'i1ity has not been defined, it appears that the primary
land-use developments'in the future in the Long Hollow vicinity
w'ill be low-dens'ity residential.

The Animas-La Plata Project, if implemented, would greatly af-
fect land use jn the Long Hollow vicinity. Lands near the reser-
voir would become prime for recreation-related development. The
proposed Long Hollow tunnel of the Animas-La Plata Project would
run beneath lands adjacent to the Long Hollow site.

4.9.4 Booo Canyon borrow s i te

The Bodo Canyon borrow s j
and has the same hj stori cal ,
I and use potentj al as the Bodo

te 'i s w'i thin the Bodo |^Jjldlife Area
present, and future I and uses, and
Canyon s j te.

4. 10 AMBIENT SOUND LEVELS

Humans can hear sound over a wide range of pressures. The decibel
(dB) is used to express these sound levels over a wide physical range.
The human ear does not perceive sound at 1ow frequenc'ies in the same man-
ner that it does at higher frequencies. Sounds at 1ow frequency do not
seem as I oud as those of equaf i ntensi ty at hi gher frequenci es. The
A-weighting network is provided'in sound analysis systems to simulate the
human ear. A-we'ighted sound I evel s are expressed 'i n uni ts of dec'ibel s and
are used throughout this section.

Ambient sound levels have not been measured at any of the alternative
disposal sites, but have been estimated accordlng to typical values of am-
bient sound levels that have been measured in similar situat'ions (National
Academy of Sciences, L977). The estimated souno levels were determined by
considering existjng land uses and the area's populatjon density.

The Col orado Rev'i sed Statute 25-L2-101-103 'i s

n0jse l'i mjts at the boundar.i es of the property
producing activity occurs. Any noise above the ljmj
w'i I I be a m'i sdemeanor under the revj sed statute.

being changed to set
on which the no'i se-
ts shown in Table 4.8
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Tabl e 4. B Col orado noi se I imi ts

7:00 a.m. to
next 7:00 p.m.

dBA

7:00 p,ffi.
next 7:00

dBA

to
a.m.

Zon e

Residential
Commerc'i al
Light industrial
Industri al

55
60

13.

50
55
65
75

uBucause the noi se-producti on acti vj ti es
for daytime operation on1y, 'i t is the
I ine that must be met durjng coltstruction

Durango s'i te

on the property are scheduled
B0-dBA standard at the property
and operati on of the f aci I i ty.

The predominant land uses in the vicin'ity of the Durango site are
transportation and commercial. 0f interest to noise impact estimates are
U.S. Highways 550 and 160, secondary roads, the Durango-Silverton rail-
road, and the resident'ial areas northeast of the site. Based on pop-
ulation estimates by FBDU (1981) for Durango, the population density in
the area within 0.5 mile of the site'is equivalent to about 7500 people
per square mile. As indicated in Table 4.9, this population density would
equate to an ambient day-n'ight sourrd level (L/-) of about 60 decibels.
However, because of the ci ty's more rural atmosp'?l'ere, i t i s estimated that
average ambient sound levels during daytime hours are probably closer to
55 decibels and between 45 and 50 decibels at n'ight. Since highway traf-
fic contrjbutes significantly to area sound 1eve1s, it is estjmated that
during daytime hours when traffic is heaviest, the day-night sound levels
experienced by populations residing to the northeast of the Durango site
range from about 60 dB for homes nearest to U.S. Highways 550 and 160 to
50 dB for locations farther away.

Table 4.9 Typical values of day-night sound levels, Ldn

L and use descr.i pt i on
Popul ation 2

density (peopl e/mi') Ldn-dB

R urdl , undevel oped
Rurdl , parti al ly devel oped
Q ui et s uburban
Normal suburban
U rbarr
No'i sy urban
Very noi sy urban

?0
60

200
600

2 ,000
6,000

24,000

35
40
45
50
55
60
65

t*Day-n'i ght sound
sound. It 'i s the
els with nighttime

Ref. Nati onal Academy of Sci enceS, IgTl .

is an EPA description of environmental
dayt'i me and n'i ghttime A-weighted sound lev-
a penal ty of 10 dec j bel s.

level (t )

average 
-8f '

sound gi ven
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Bodo Canyon site

The Bodo Canyon area
bas i s of zero popul at'i on
biltzation area w'i ll be I

Long Hollow sjte

ess than 35 dB.

Sounci I evel s f or the Long Hol I ow
Bodo Canyon area except for County Road
of the site. Traffic on this road is

i s rurdl , undevel oped,
den s i ty, the day-n i gh t

unpopulated. 0n the
levels near the sta-

and
sound

site are
141 that
1 i ght and

sim'i lar to
runs along
estimated

those for the
the west side
amb'i ent sound

dB.

4.11

levels adjacent to the road should range from about 45 to 50

Transportation route

Sound levels along the transportation routes from the Durango site to
either Bodo Canyon or Long Hollow are similar to those described for each
of these latter two sites. Near County Road zLI in Bodo Canyon and near
the conveyor route, the day-night sound leve'ls should be less than 35 dB;
near County Road 141 in Long Ho11ow, the sound levels should range from 45
to 50 dB.

SCENIC, HISTORIC, AND CULTURAL RESOURCES

4.11.1 Brief histori es

The hjstory of human
one of Ameri can I ndi an cul
for at I eas t 10, 000 years ,
have persons of European orj

settlement .i n the region js primarily
tures. Humans have 'i nhabited the area

on1 y j n about the I ast I20 years
i ved i n the area.

but
gi n I

The city of Durango was incorporated in 1881, soon after the
Denver and Rio Grande Rai I road deci ded to establ'ish a depot 'in 'its
current location across the Animas River from where the tai'lings
pi l es are now l ocated. The major empl oyerin the ci ty duri ng i ts
early years b/as the I ead smel t'ing operati on on the Durango si te.
In 1881, the c'ity's population was about 3000 (Ayres, 1961).
Durango's original downtown core along Ma'in Street remains today
essenti a1 

'ly unchanged f rom the I ate 1800s when j t was a mai n tracl-
ing center for southwest Colorado.

The Durango si te was used f or m'ineral processi ng (orig'ina11y
precious metal and lead smelting, then vanadjum and uranium mill-
ing and recovery) almost cont'inuously between 1880 ano 1963, whenjt was closed. In L976 and I977, Ranchers Explorat'ion and
Development Corporation of Albuquerque, New Mexico, purchased the
site from the Vanaojum Corporation of America, whjch had operated
the uran'ium recovery plant between 1949 and 1963. In 1984, Hecla
Mining Company acquired Ranchers Exploration and Development
Corporat'ion.
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The Bodo Canyon site was probab'ly used for grazing livestock
since early settlement of the Durango area untii tne 6arly 1970s
when control of the property was deeded to the Coloraoo Depirtmentof Natural Resources, Divisjon of Wildlife. The area 'is now usedfor conservation (winter range for deer and elk), hiking, and hunt-ing. No events of hjstorical s'ignificance are'known 

-to 
have oc-

curred on the sjte although prehistoric sjtes and art'ifacts have
been located on and around the Bodo Canyon site (see Section
4. i1.3).

4.11.2 Scenic qualities

Durango si te

The vicinity of the Durango site is in transition from a ru-ral I i vestock-grazi ng area to a commerci al -retai I area near the
southern city limit_s_-of Durango. Recent upgrading and realjgnmentof u.s. Highway 550 has encouraged the- deveTopment of" Booo
Industri al Park to the south of the si te. Expansion of the
Durango-silverton Railroad, across the Anjmas River from the site,
has also added commercial-retail development jn southern Durango.
The Durango site is located in an area of considerable visual
di vers i ty.

The site lies adjacent to the Animas River at the base of
smel ter Mountai n, whi ch ri ses 1300 feet above the va1 1 ey f1 oor,
ami dst newly constructed commerci al devel opments. The taj I .ings
piles abut smelter Mountain; the larger of the two pi1es, as wellas the stack from the demolished smelter, are visibje from almost
any point in Durango, especially along u.s. Highway 550. portions
of the pi 1 es are covered wi th grass, but drosion j s evj dent.
Topographi c screeni ng and 1 ow-grbwi ng- vegetati on coveri ng theraffinate ponds area reduce jts visibiiity irom Durango and'local
roaos.

To rate the scenic quality of the Durango site, the Bureau of
!qlO Management (BLM) Visual Inventory and Evaluat.ion system (BLM,
1978a) was used (see AppendiX I, Information on pirpulations,
socioeconomics, ald Land use, section I.5.2, 'in the DEIS). Therating system employs a scale of 0 to 33, wiin rrigher ratings (19
and above) ind'icating that special manjgement aftentjon i"s re_
qui red. The Scenj c Qual i ty Rat.i ng Uni f (BLM, 1978b) for the
Durango sjte was rated 11 on this sca1e, a low score indicat.ing
llut no special management attention'i-s required. The RnimasRiver valley extending from Durango north to sjlverton has beenproposed for listing on the National Register of Natural Landmarks(Arkins, 1985). The Register recognizei geological and eiologicat
features of natjonal signifjcance.

Bodo Canyon site

The Bodo canyon site is located in an
and v'i sual 1y representati ve of , the upl and
Plateau phys'i ographjc pr.ovince (BLM, Lgl8a)

area th at i s part of,
areas of the Colorado

Th'i s provi nc€, wh'i ch
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covers southeast Utah,
western Coloraoo, js
P I ateauS , mesds, and
primarily a sagebrush
pine and juniper.

n0rthern Ar j zon a, northwes t N ew Mex j co, an d
characterjzed by high topograph'i c relief.

rounded mountai ns are common. Vegetati on i s
and grass association with scattered pinyon

forms
s i te
CAUSC

1 i ne,

and its environs may be of above average visual quality be-
of the presence of hi gh qual i ty vj stas and di versi ty of
form, color, and texture.

Topographic relief in Bodo Canyon is
are general ly more rounded rather

the BLM V'i s ual
L97 Ba ) . The tota I

rel ati vely hi gh and I and-
than jagged. However, the

of the Long Hollow sjte was also evaluated
Resource Inventory and Evaluation System

sc0re f or the Long Hol I ow Scen'i c Qual i ty

The 8LM Visual Resource Inventory and Evaluation system (BLM,
1978a) was used to rate the scenic quafity of the Bodo Canyon
site. The Bodo Canyon Scenic Quality Unit (BLM, 1978b) was rated
16 on this sca1e, a medium score indicating that no special manage-
ment attention is required.

Long Hollow sjte

The Long Hollow site is located in a moderately broad, shal-
low valley with gently rolling to nearly flat terrajn at the west-
ern base of Basi n Mountaj n. Much of the surroundi ng area,
including the sjte itse'lf, is used for livestock pasture and 'is
covered with grasses, sagebrush, and pine. The primary points
from which the site'is visible are from along County Road 141
(Wildcat Canyon Road), close to the west of the site. The site js
generally about 30 feet in elevation below these vantage points.
A viewer looking across the site sees, as background, Basin
Mountai n and the nearby foothj I I s that begi n to rj se about 0.5
mile away. This background js characterized by 1ow, roundeci foot-
hi I I s; tan, brown, and green col ors; and moderate texture. Thi s
type of view is common to both the Durango area and to the physio-
graphjc province.

The scenic quality
us r ng
(BLM,
Rat'i ng
d'i cat i

Uni t (BLM, 1978b) i s 13, whi ch 'i s a I ow-to-med'i um score 'in-
ng that no spec'ia1 management attention is requireo.

4.Ll .3 P I aces of archaeol og j cal hi stori ca1 , or cul tural s i gni f i cance

The Animas R'iver va11ey may contain a number of paleontologic
resources and cul tural si tes because of the I i kel i hood that 'i t
served as a prehistoric watering area for an'ima1s, and hunting and
settlement area for early human inhabitants. No sites of
archaeolog'ic or paleontolog'ic significance are known to exist on
the Durango site. A cultural resource survey of the Durango site
was performed in 1984. The survey jdentjfied two hjstorjc struc-
tures, the 200-foot-high brick smelter stack ano the former smelt-
er superi ntendent's house. The smel ter stack h,as constructed
duri ng 1880-1881 and i s el i gi bl e f orincl usi on on the Nati onal
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Register of Hjstoric Places (NRHP). The former superintendent's
house is not e'ligible for inclus'ion on the NRHp (sudler, 1994).

An intensive cultural resource inventory of the Bodo canyons'ite and vicin'ity was conducted in 0ctober, iggi (N.ickens lno
Associates, 1981), resu'lt'ing in the identjfication of 24
prehi storj c si tes and 10 j sol ated artjfacts. Addi ti onal ly, onesite and two isolated finds were recorded just outside thL- site
boundary. A prereconnajssance Iiterature search also jctent'ified
five prehistoric sites that had been previously recorded. Nine ofthe sites are eligible for nomination to the NRHp, and 15 more
were recommended for testing for the presence of signifjcant sub-
surface -deposits before a determination for e1 igibi 1 ity to the
NRHP could be made (see Appendix I, section I.5.3-3 in the DEIS).
The isolated finds are not considered eligible for listing jn the
NRHP. Six archaeological sites in the vic'inity of the Bodb canyon
alternate disposal site were tested for subsurface deposits jn lne
fal I of 1984 (Fu1 1er, i985). Fjve of the sites are assocjated
w'ith the Basketmaker III period (600-700 A.D) of the Anasazj cul-
ture. The sHPO determined that two of the sjtes are eligible for
nomi nati on to the NRHP (li'i I deson, 1985 ) . Thi s bri ngs ttre total
number of sites in the Bodo Canyon area to 10 which are eligible
for nomination to the NRHP.

An intensive cultural resource inventory of the Long Ho'l1ow
site was conducted during september, 1983 (CASA, 1983), resulting
in the identificat'ion of three sites and two isol ated findi
(Appendix I, Section L5.4.3, Informat'ion on populations,
soc'ioeconom'ics, and Land Use, in the DEIS). 0ne of the sites may
be eligible for inclusion on the NRHp but requires more infor-
mat'ion before a determination of eligibility can be made. The oth-
er two sites are considered not eligible for nomjnation as are tne
i sol ated f i nds.

In the fall of 1984 an intensive cultural resources survey
was conducted along the transportation corrjdor extending from theraffjnate ponds area through the lower part of county Road zrl
(Hammack, 1985). Five of the sites were related to small coal
mines and the smelter which were operated from roughly 1gg0
through 1930. None of the six sjtes were determined uy the sHpOto be eligible for nomination to the NRHp (Wjldeson, 1995).

Eighteen cultural resource sites have been ident'ified pri-
marily along _the Long Hollow transportat'ion corridor which may be
af f ectecl by A1 ternat'ives 4 and 5 Three of these s'ites are aiso-
c'iated with historjc homesteads or camp sites. The other 15 sites
are affiliated with prehistoric use of the area, primarily during
the Basketmaker III Anasazi period (500-800 A.D. ).

Table 4.10 lists the cultural resource sites which may be af-
fected by remedia1 actjons under the various act'ion alternalives.
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Tabl e 4. 10 Cul tural resource s i te statusa

Al ternat'i ve

Cultural
resource

s'i te number
Resource

descri pti on

Proba b I e
cul tural

af f il'i ati on
SHPO

determ'i nati on

3a and 3b

5LPL479

5LPL479

sLP 478

5LP481

5LP483

5LP 1096

5LP 1097

51P 1100

sLP 1102

51P 1 104

5LP 11OB

51P 11 14

51P 11 15

Bri ck
smoke

Bri ck
smoke

smel ter
stack

smel ter
stack

Habi tati on

Habi tat i on ,
burned pi t
house

Habi tat i on

Cerarni c ano
I i thi c scatter

l-ithic and
tool s cat ter

Habi tati on

Hearth and
possible
habi tat'i on

Li thi c
s c atter

Li th'i c and
cer-ami c
scatter,
possible
hab'i tati on

Lithic
s cat ter

Lith'i c
s catter and
habi tat'i on

Industri a1 ,
I ate iB00's-
early 1900's

Industri a1 ,
I ate 1800' s-
early 1900's

Basketmaker I I I

Basketmaker I I I

Bas ketmak er I I I

Basketmaker I I I

Archai c

Basketmaker III
Archaj c

Possi b1y Basket-
maker I I I

Basketmaker I I I

Archa j c

Arch aj c or
Basketmaker I I

El'igib'le

More data
needed

El i gi b1e

Eligible

Eligible

El 'i gi b1e

Elig'ib'le

Eligib'l e

EI

EI

Eljgible

More data
n eede d

El i gi b'l e

j gi bl e

'i gi bl e
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Table 4.10 Cul tural resource si te statusa (Contjnued)

Alternative

C ul tural
resource

s i te n umber
Resource

descri pt'i on

Probab I e
c ul tur al

affiliation
SHPO h

determi nat'i on"

4 & 5 5LPL479

5LPL72

5LPL73

sLP I92

5LP 467

5LP 462

5LP 4Bi

5LP 48?

5L P 494

51P 49 6

51P504

51P563

sLP 57 9

Bri ck smel ter
smoke stack

Hab'i tat'i on,
burned
structure,
I j th'i c and
ceram'i c scatter

Hab'i tat'i on,
masonary wal I s,
I ithic and' ceramjc scatter

Harper home-
s tead

Camps'i te,
trash dump

F j re hearth,
I i th'i c
scatter

Habj tat i on ,
burned pi t
house

Habi tati on,
hearths

Unknown

Lithic
s cat ter

Li thi c and
cerami c
scatter

H j stori c
corr al

Houseo trash
scatter

Industri a1 ,
I ate 1800' s-
early 1900's

Basketmaker I I I

Basketmaker I I I

Historic
1930' s

H j stori c
L920' s

Prehistoric
unknown

Basketmaker I I I

Basketmaker I I I

Un k n ov/n

Prehi stori c

Basketmaker I I I

H j stori c
Lg20' s

Hi stori c
Hi stori c

1930' s

- Unk nown

Eligible

Not
determi ned

Not
determi ned

Not
determi ned

Not
determined

Not
determ i n ed

El'igib'le

Not
determ i ned

Not
determi ned

Not
determi ned

Not
determi ned

Not
determined

Not
determi ned
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Tabl e 4. 10 Cul tural resource s'i te statusa (Concl uded)

Al ternati ve

C ul tur al
resource

si te number
Resource

descrj pti on

Probab I e
cul tural

affiliation
SHPO

determi nat'i on

4 & 5 (Cont'd)
5LP581

5LP608

51P610

51P1370

5LP 1101

Ranch
bujld'i ngs

Masonry
structures,
cer ami c
s catter

Storage pi t,
l'i th'i c and
cerami c
s c atter

Li thi c and
cerami c
s cat ter

Cerarn j c and
I ith.i c scatter

Histori c
un k nown

Basketmaker I I I

Basketmaker I I I

Basketmaker I I I

Bas ketmak er I I I

Not
determ i ned

Not
determi ned

Not
determ'i ned

Not
determined

More data
needed

aCultural resource s'ites included in th'is table are: (1) ejther elig'ible for
nominat'ion to the Natjonal Register of H'istoric P'laces (NRHP) or require more
data before eligibility can be deterrnined, and (2) within several hundred feet
of areas that would be disturbed in one or more of the alternatives. Cultural
resource sites which have been determined to be jneligib'le for the NRHP are not

^1 
i sted.

"The Colorado State H'istoric Preservat'ion Officer (SHPO), jn consultation with
the D0E, has determined that these cultural resources are ejther el'igible for
nomination to the NRHP or that more data are needed prior to determining
e1 i gi bi 1i ty.
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4.L2 SOCIOECONOMI C CHARACTERISTICS

4.12.L Populat'i ons

The popul at'ion of La Pl ata County i ncreased f rom 19,999 'i n
1970 to 27,4?4 in 1.980, an average annual increase of 3.6 percent
for the decade and the h'ighest growth rate of any decade since
1930 (USDC, L973, 1982a)
percent) lives jn rural
throughout the county.
i dents was 27 .6 for 1980
tuted 49.7 percent of
Col oradors popul ati ons
ulation could 'i ncrease

. Most of the county's popul ati on (53.3
agri cul tural and ranchi ng areas scattered
The medj an age of La Pl ata County res-

versus 28.6 for Colorado. Females consti-
the countyrs popul atj on. The State of

projections indjcate that the county's pop-
to about 53,000 people by the year 2000, dr

'i n crease of nearl y
Governmento 1981).

94 percent (Colorado Djvision of Local

Accordi ng to the 1980 census (USDC, 1982a), 3072 La Pl ata
County residents (LI.2 percent of the total populat'ion) were of
Spanish origin'in 1980, and 1122 persons (4.1 percent of the coun-
ty's 1980 population) were American Indjans. The sources of demo-
graphi c i nformati on i n subsequent secti ons are the decenni al
census counts (USDC, L973, 1982a) unless otherw'ise noted.

City of Durango

Durango, the county seat and regional trade center, had a
I970 population of 10,333 and a 1980 populat'ion of II,426, which
i ndi cate an average growth rate of one percent per year and a de-
clining share of the county's popu'lation that had an annual growth
rate of 3.6 percent for the same period. There were 1563 Durango
residents of Spanish origin and 184 American Indians in 1980, 13.7
and L.6 percent, respectively, of the Durango population. The me-
di an age of Durango's res'idents was 27 .L years. Like La Pl ata
County, females comprised 49.7 of the city' population.

Durango si te vi ci ni ty

An estimated 10,655 persons lived wjthin three miles of tne
Durango site in 1980 (FBDU, 1981). No one lived withjn 0.1 mile
of the site, or wjthin three miles to the south, southeast, and
southwest. Most lived in Durango, north to northeast of the site
where average res'ident'ial dens'iti es general ly decreased wj th di s-
tance. Average populatjon density in the northeast quadrant wjth-
in less than 0.5 mile of the Durango site was about 12 persons per
acre. Beyond 0.5 mi1e, the average density decreased to three per-
sons per acre wjthin 2.5 miles. The estjmated popu'lation distrjbu-
tjon during 1980 is ind'icated in Table 4.11. The population
distribution at d'istances greater than three miles woulct closely
resemble the population distribution described below for the Bodo
canyon site since the Bodo canyon site 'is located about 1.5 mjles
air distance from the Durango site.
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Bodo Canyon s'i te

The nearest residence to the Bodo canyon site is approximate-
1y 0.75 mile to the southwest where the colorado Division of
wildljfe leases or rents a ranch house. A1so, the Division of
l,l'i I dl'if e mai ntai ns a shop at the res j dence and workers are present
daily throughout the spring, summer, and fall work season. Other
than this sing'le residence, the nearest residents reside 'in
Durango and wildcat canyon northeast and northwest of the site, re-
spect'ively. The total population within a 50-mjle radius from tne
Bodo canyon site jn 1980 js estimated to have been 108,966 persons
or about 14 persons per square m'ile. An estimated 14,695 persons
lived wjthin fjve miles of the site, L0,gz4 of whom ljved to the
north. The largest populatjon center was Farmington, New Mexico,
about 40 m'iles south-southwest of Bodo canyon. -Tab'l e 4.LZ is a
tabulation of the populat'ion distribution within thjs 50-mjle
radi us.

Long Hollow site

The area around the Long Hollow site js relat.ively
uninhabited. A lone res'idence is approximately 3500 feet west-
southwest of the site on County Road 141. Another residence is lo-
cated about 1.75 miles to the west. New residences are planned to
be constructed 'in the proposed "shenandoah" smalI-acreage housing
deve'lopment approx'imately two miles north of the s'ite. The poten-
tial populat'ion of these residences is unknown; however, it js
very small when compared to the population distribution around the
Durango si te. Because of the re1 ati ve'ly cl ose proximi ty (about
6.5 air miles) to the Bodo canyon site, it is expected that a pop-
ul ation wheel for a 50-mj le radi us around the Long Hol low site
would closely resemble the one for Bodo Canyon (Table 4.LZ). The
main exception would be that Durango's population concentration
would be shown at a d'istance of 10 to 15 mjles from Long Hol1ow
rather than the zero to five miles as is depicted for Bodo canyon.

Popul at'ion project'ions

The state's population project'ions for La plata County indi-
cate contjnued high growth rates, from a 1980 census estimate of
27,424 to a year 2000 populatjon of 53,100 (colorado Djvjs'ion of
Local Government, 1981), an average annual growth rate of 3.4 per-
cent over the 1980 to 2000 period. Thjs high rate of growth is ex-
pected to occur primari 1y because of projected growth i n the
tourist and mining industries in La Plata County.

_ Another population projection was simulated using a versionof an economic assessment model (BREAM) developed for the U.S.
Bureau of Reclamation (USBR, 1981). Thjs version of the BREAM moo-el was used to estimate populat'ion changes for La plata county
based on a number of important factors affect'ing demographic and
economi c change ( see Appendi x I , I nformatj on on popul at'i ons ,
Socioeconomics, and Land use, in the DEIS). population projec-
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4,L2.2

4.12.3

tions produced in the simulation indicated an average annual rateof popul at'ion growth over the 1980 to 2020 peri od 'in La pl ata
County of only 1.85 percent, for the year Z0Z0 population of
57,2L5. This relatively conservative rate of popu.latjon growth
could be approximately correct sjnce (1) the state,'s projeitions
d'id not take the 1980 to L982 recess j on 'into accounr, (Z) the
state's projections assumed that the high rate of growth during
the 1970s would continue unabated in the future, whjch is vjewed
as un1ike1y, and (3) increasing labor force partjcipation rateswill tend to reduce the population that can be supported at a g'iv-
en level of employment.

Governmental structures

La Plata county is governed by three county commiss'ioners,
elected from separate districts to three-year overlapping terms.
The Board exerc'ises broad poh,ers, including final authority over
al I county programs, rezon'i ng approval s, and approval of speci al
di str j ct serv'i ce pl ans.

Durango is governed by a five-member city council, each elect-
ed to four-year terms from separate districts. One is elected may-or by the counci I . The counci I has overal 1 responsibi 1 ity forcity government affairs, including finances, rezonings, and city
management.

The city and county cooperate in provicling a number of ser-
vices, including the airport, landfi'11, and library services.

A thi rd 'important governmental ent'ity i s the southern ute
Tribal council, consjsting of s'ix members and a cha'irman elected
by registered tribal members. The Council oversees all activitjes
on reservatjon lands, and is responsible for all tribal actjv-ities. A Tribal court enforces tribal laws; felony crjmes are han-
dled by the FBI.

Economi c structure

La Plata county's economy is diverse and grew rapidly during
!h.1970's, primarily because of growth in employment jn the tour-
ist-serving industries, manufacturing, and minihg. Annual unem-
ployment rates declined steadily from the high 7.5 percent duringthe 1975 recession to 4.4 percent in 1981. itre county economy was
relatively resistant to the 1981 to 1982 recession, with unembloy-
ment rates during 1982 r'ising to about 5.5 percent (Colorado
D'iv'i si on of Empl oyment, 1981) .

Touri sm i s 'important to the La pl ata county economy.
Durango's proximity to the san Juan Mountajns, sk'iing fac.i1.ities,
and other outdoor recreat'ion features makes it a cenfer for tour-ist activity. The Durango-silverton narrow-gauge railway 'is an im-portant I ocal touri st attracti on whj ch serves approximately
_179?000 people annual ly out of the approximately 750,000 to
I,200,000 annual vjs'itors to Durango (Durango Chambei of Commerce

162



1gB5 ) .
Durango,
Purgatory
north of

Mesa Verde Nati onal Park, I ocated 36 mj I es west of
recorded 516,865 vi si tor days i n 1984 (Hedyer, 1985).
sk'i area i s another major touri st attract'ion 25 m j I es

C h amber of
Durango whjch had 306,156 skier visjts in 1984 (Durango

Commerce, 1985).

The most prominent economic sectors in La Plata County are
services, retail trade, state and local government, and agricul-
ture; each of these sectors comprised a higher proportion of La
Pl ata County's 1980 empl oyment than the statewide average.
Empl oyment i n servi ces and retai I trade i ndicates the 'importance
of tourjsm to the La Plata County economy. Employment in the ser-
vices sector lvas the largest of all sectors in 1980, accounting
for 22.7 percent of the county's total employment. By comparison,
the average f or Col orado was 17.8 percent. Reta"i 

'l trade empl oy-
ment was 18.6 percent of all empioyment, compared to 15.4 percent
for the state (USDC,1982b). Agricultural employment (including
both proprietors and wage and salary workers) represented 6.2 per-
cent of total county employment in 1980, compared to 3.2 percent
statewide (USDC, i982b). Mining and manufacturing are far less
prominent in La Plata County than jn the state. Tourism related
employment in 1984 amounted to 2926 jobs'in Durango jn 1984 (see
Appendix N, Tourism Information, 'in this FEIS).

Per capita'income in La Plata County was $6,453 jn 1979 (1979
dol lars), compared to $9,114 statewide (USDC, 1981). Projections
of personaf income using BREAM indicate that by 1985 total person-
al 'income in La Pl ata County w'i11 increase by 17.9 percent above
L979 levels. Per capita 'income is projected to increase by 6.8
percent i n real terms over L979 I evel s. The pri mary non-
governmental sources of personal income have been services and re-
tail trade. Tourism accounted for $58 million in persona'l income
at Durango in 1984 (see Appendix N, Tourjsm Information, 'in this
FEIS).

La Plata County's primary revenue source is property taxes;
other revenue sources are charges for services, jnterfund trans-
fers, and rrother" revenues (La Plata County, 19BZ). The city of
Durango has a tax structure that depends primarily on the sales
tax, wh j ch al'lows a rel at'ive1y I ow rel i ance on property taxes (the
L9BZ rate was 4.54 mi I I s )

4.L?.4 [,Jork force

The number of people employed in La Plata County increased
from 7039 to L2,527 from 1970 through 1980, an jncrease of about
56 percent over the 10-year peri od. The workforce represented
about 37 percent of the county's population in 1970, whereas 'it
was almost 46 percent in 1980. The sectoral employment for La
Plata County js compared to that for the State of Colorado jn
Table 4.13. A study performed by the U.S. Travel Data Center
(1980) concluded that 2566 La Plata County jobs were directly re-
I ated to the travel i ndustry.

a

m

163



A
f-l
@
Ct)
r-{

6
.t-J
L.

(u
E

o
o-->-l!

(F
o
b

o
a

O
o

!
d
Lo]_o

L)\-/
a
a
16
c
(u
(J
a-
Lr (lJ

AE
'l-

aa6(u
CL

I_v q-
LOol
=(urL)

tF 16
Ot-
tQ-

(u
(Jd
16

g
o-o
16a .-
o(t)

.f-)(u(6
LL
16.

+).o16gcv
+J(uco
rd r$ O)
EO

r-{ o
+Jf-6sco-c_)
OTOE OE-s (l,) Lr)
h+r s =o=a
Q,-ty't CI .
E (lJ-s t+-
LLIJF (U

1('-O U d.

coLoLr)()
ataa

cD ca cr) c\J
r-l \./ r_,2 r_{
\.r' \../

sr@
aa

r() r\
r*-z r-{\/

C! r{ sf,
aaa

Lr) Lr) rf,)
\-/ \L.r 

-{\-/

Lf) sf r-{ O
aaaa

OA.Jtr)NJ
\-/ \.-/ \,/ f-{\-/

oo cf)
aO

r-{ @
a*r, @\-/

tr)\O
aa

€O)
.-.2 €\../

^^ Csf,O)
aaa

CO-t
(-\ r-{ \-,
r-{ s.-,

ol N cf, co cD sf,
aaaaaa

oo s.l cn cD oo tf)
r--z Nl r{ :-z r--u r-{\-/ \-/ \/

o@\o
aaa

<if c\l €\-/ \-., |-{\/

LOT\NO
aaaa

COOtr)
C<f,f\Lr)NLr)cn

aaaaaaa

OO+$C\Jr-{F{
O -t \-/ \-/ gg .--, @
r-{ v \-/ \-/

Lr)
a

sr@@Lo cn
r-{ C <3 Crtsf, sf sf Ol

6t\

C\J r-{

C\l \O sf, -laaaa

oO OO -{ CC)
C\| \-/ \../ r-{\-/ \-/

Fl@O)
aaa

LO rf t$
\-./ r{ \,., (\\../ \/

-{ C\.l )
aaa

F{ C\J OO

O OO(^of\f\r{(.o
aaaaaaa

O r-l (tl t-l @ CD Ln
O C\ \-/ r{ f\ \-/ l\\-./ \-/ \-/ \./

r.O
a

Lf) \O C\J f\ L.C)ooLf)or\
(.o C\J F{ C\l

tr tr
Hr{

o)o)r\c\lcr\oo cc,\f,ca or)(lf,c\J r\€C/) Cn f\ C\l Ef, ,-l C\.1 -O l\ Lfi -{ L() C\t Lt) to Cr)Ocf,tO@nC!OO \-/ '--tC\t CD-tO Jr.O
ti t'r tr tr a\ ,rr\ rl L.o Lr) rl

r\ r-{ c\l of (o |rt r-t oo oo t\ s to m Lr) € ooc\Jr.o(D(.o\o@@ r.o@c\Jco (>srNJ @<+LI) r{ Ln Lf) OO r-{ -{ \O sf L() CO Cr) -* O
t\trtrt\|^r\6

C! C\l r-{ O O C\ C\Jr-l r-{

Lr)
a

rf,

lf)
o

oo

(^o N s Lr')
aaaa

sf sf '.o cn
(\ \-/ r-,2 r-{

c\l (f,
aa

sr Lo

CD t.o Cf)
aaa

L.c) sit sf,
\-/ \,/ r{

c
a

c\l
-l

cn Lo \o
aaa

Or{<+
sf\oO-{(}t

aaaaa

CD f\ Ol r-{ l.O
\-/\/@Nl@

OO
oa

O r-{
O
r-{ \r"/

sr@
aa

C\l ,-f

t11

Q) ttlo(u
>!_ !(, oL(lJ s(u (J(u !O-C .6.r C+r C > Ov1 A +, (u .6 (o td L'r (u-o-l-) C.F-c| L+) ! .- O Orr Oqq 5- (o ! EC.-.eL(lJr,nO O+:O.e.rOLFt^ .d L-a(U o.ip+ljjcls c.a)-_ s> ! = >)-c .r l- rd 5 d.- - +r qJ.;.- :- +) Ooo ro +,!+i +:5+r (uL ro cEt_t'lEoc-

=? 
E/r EF{Jo (JPLO-+r -Otrc)Eo-- s(u+)q- 0J l- t = v1 J L) O.r rd o i or E - -__ (d E sJE.!- _r6E d(J(uOs)l-rOo.-o-O a-itOr'OO aO-^o.t ! F.F q Eq-.- ! E c p$- {r! (u,r cc.F r >.r-r s_ t_ o o'o o+t E 6 r- c t- O rd.- v, = I J- O O i > <u O s 6.1 br+r_ i r_l

- 9 rd O (r' O C')q-- = s c rg cLO+r s O S- i 616€A O O.qJLq I- Lz. oJu.-z.<. .- o rd L c q.J.- - 6 o - - oJ Ot E -oPo- o) 
=o=F =dLL tt-ta rirl<4OJGod

F==

164

^
o=
EO
ro
L{Jos1-(u
OU
(JL

(u
o-\-/

(6
+)
fo +-)

l- l-o.-=
o

16 C-)
J

^
t_
L-
oo

E+J(6C
L(U
O()

L
oCI(J O-\-/

6
-{J
rt' 4J

o-=
o

16 (J
J

O
@
Of
rl

C)r\
Of
r-l

Lo
+J
(J
(u

t /',

ru
{Jo
-p

q-
o
+)
(u
(J
L
(u
o-

o
!
(d
L
o
o
(J

(+-
o
(u

{J
(6
p
t11

(u

p

E

16

P

o
CJ

fd
+J
f6

O-t

rtt
J
q-
o

6
+J
c
(u
E
o
o-
E
(u

6
L
o
.lJ
U
(u

l./',

cf)
r-{

a

sr
(u

ro
F



4 .L2 .5 Housing and community structures

Ho us'i n g

The number of hous'ing un'its i n La Pl ata County i ncreased
6989 to L2,L54 between 1970 and 1980. 0f the L2,I54 total

f rom
uni tsjn 1980, 10,993 were year-round units with the rema'inder being sea-

sonal units (generally, vacatjon homes occupied seasonally). 0f
the 10,983 year-round un'its, 6703 were single family detached,
2592 v,,ere mul ti -f ami 1y, and 1698 were mobi I e homes or trai I ers.
Durango' s 4335 year-round un'its 'i ncl uded 2788 si n91 e f am'i 1y de-
tached, I4L7 multj-fami1y, and i30 mob'ile homes or trailers.
Seasonal units totalled 29 (USDC, 1982c).

The county's 1980 year-round housing vacancy rate was 11.3
percent, and Durango's year-round housing vacancy rate was 5.0 per-
cent (USDC, 1982c). The average number of persons per occupied
household was 2.7 in 1980, d s'ignificant drop from 1970's 3.2 aver-
age. In add'ition, there are approximately 1750 hotel units in
Durango. No stat'i sti cs are publ i shed regardi ng hotel vacanci es;
contacts wi th several of the I arger hotel s i n the area 'i ndi cate va-
cancy rates of about 30 percent during winter, fall, and spring,
with very few vacancies during the summer tourist season.

Community services

Education. Public educat'ion'in La Plata County is provided
by three-scl-ool distrjcts, headquartered in the incorporated commu-
nitjes of Durango, Bayfield, and Ignacio. There are also three
pnivate grade schools in Durango and a private high school. The
largest district, Durango School District 9-R, had a total of 3764
students jn November, 1981, 3.3 percent higher than in 1980 and
1.9 percent higher than'in L979. This indicates a stable or slow-
1y rising school-age populatjon. The d'istrict maintains seven el-
ementary schools (grades K-6), two jun'ior high schools, and one
high school. Two of the grade schools, Sunnyside and Florida
Mesa, had enrollments near or above thejr physical capacities.
However, the overall grade school system capacity exceeded enroll-
ment by a safe margin. The capacity of the junjor high schools to-
tal s 1300 students, and the hi gh school can accommodate 1000
students. Both the junior and sen'ior high schools are operating
wel I below these capacit'ies (Durango School Djstrjct 9-R, 1981).
The system employed 263 classroom teachers for a student-teacher
ratio of 14 to one.

The Bayfield Ten Joint R School D'istrict had a November,
1981, total enrollment of 593 students. The district operates one
elementary, one mjddle, and one high school. Enrollment has been
increasing and withjn about two years physical capacity will have
to be enl arged. The dj stri ct has 37 teachers for
teacher radio of 16 to one.

student-

The Ignac'io Eleven Joint School D'istrict had a November,
19.81, enrol lment of about 800 students and a combi ned phys'ica1 ca-
pacity at its grammar, middle, and high schools of 1000. Enroll-
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ment has been stable over the recent past. t.lith 60 teachers, the
district has a student-teacher rat'io of 13 to one.

Fort Lewi s Col 1 ege j n Durango had
the fall of 1981. Enrollment may reach
r an ge f ut ure.

an enrol I ment of 33LZ i n
4000 over the intermediate

Police and fire protection. Pol'ice protection in La plata
Count y, and state I aw enforcement agen-
cies. Durango's pof ice department services areas within the city
ljmits. It employs 20 patrolmen, four detectives, and five admin-
istrative personnel. Four Z4-hour patrols are provided on week-
days and seven on weekends. No addi tional staff or equi pment
purchases are anticipated. Although on a per-capita basis, staff-
i ng I evel s are above the western states average for ci ties of
Durango's size, the department is considered by some offic'ials to
be short-handed.

The La Plata county sheriff's Department employed 30 officers
in 1983 with five more expected to be added when the new criminal
iust.ice center, located to the south of the Durango site, opens in
1984. The department provides Z4-hour patrol in the unincorpo-
rated area, and is adequately staffed relat'ive to demand (Frye,
i983). The colorado State Highway Patrol maintains an office in
Durango staffed with six state troopers who provide police protec-
tion for La Plata county. In general, the state Highway patrol co-
vers traffic-related problems in the county, but it also has a
mutual aid agreement with the La Plata county Sheriff,s Office for
nontraffi c i nci dents. The staff i s consj dered adequate rel ati ve
to demands for service (Sanburg, 1983).

The City of Durango has a full-tjme staff of firefighters of
15 and a volunteer staff of three. It operates a rescue truck and
four pumpers, one of which has a 100-foot ladder. Its service ar-
ea js the incorporated area, but mutual ajd agreements are in ef-
fect with nearby fire protection d'istricts. The Insurance
services 0ffjce fire-insurance rating for Durango is 6, which js
above average for a city of Durango's size.

The Animas Fire Protection District maintains a mutual-aid
agreement for the Bodo canyon area wjth the state of Colorado.
The Durango and Long Hol low s'ites are wi th j n the Animas F'ire
Protection District's jurisdiction. The distrjct operates five
substations, and one is under construction. The station downtown
would respond to calls from the Durango and Bodo canyon s'ites, ano
possibly the Long Hollow site. Tnis station is staffed by 10 vol-
unteer firefighters, five of whom have emergency med'ical training.
Tnis statjon has a 260-ga1 lon mini-pumper with rescue capabi 1 ity.
The_ Durango west station would respond to incidents in the Long
Hollow area. The Durango west station is staffed by 10 volun-
teers, two of whom have emergency medjcal tra'ining. Equipment in-
cl udes a 260-ga1 1on mini-pumper w'ith rescue capabif ity and a
750-ga11on class A pumper. Response time to the Durango, Bodo
canyon, or Long Hollow sites is estimated at l0 mjnutes. ttre ois-trict has adequate staffing, but jts ability to purchase new equip-
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ment is l'imited (Carmen,1983). The Insurance Services Office
f ire-'insurance rating for most of the di strict jt serves 'is 9.

Heal th care. La Pl ata County has two hospi ta1 s , Mercy
Medi caT-GnTer -and La Pl ata Communi ty, both of whi ch are I ocatedjn Durango. Mercy Medical Center has 110 beds with an occupancy
rate of 80 percent; it offers 24-hour emergency room and trauma
service in addition to standard clin'ical facilities and provioes
ambulance serv'ice to the Bodo Canyon and Long Hollow areas.

4.12.6

a 24-hour emergency room. Mental health services are provided at
the Southwest Mental Health center in Durango, which functions as
the reg'ional mental health care service center.

Water supply. Durango has the 'largest water system in La
P'lata-TounTyl serv'icing not only city residents, but selling water
to nejghboring water d'istricts and companies jn the surrounding de-
veloped areas. The c'ity obtajns its water from the Animas and
Florida Rivers with a pumping system that has a rated capacity of
about 7.8 million gallons per day (mgd). The capacity of its wa-
ter-treatment system is 12 mgd, capacity for storage of treated wa-
ter is 7.2 million ga11ons, and the city owns a reservoir for
untreated water wi th a 75.6 mi I I i on-ga1 1 on capac'i ty (Rogers,
1983). Therefore, the city has an adequate water system for the
next several years. Average dai 1y demand js about five mgd.
Other central water systems jn La Plata County use wells for thejr
water source.

Tax and assessment structures

The La Plata Communi
tal wi th 51 beds and an
offers general medj cdl ,

The c i ty of Dur an go has a

ily on the sales tax. The city
I eadj ng expendi ture categori es
($1 ,22I ,790) and the Publjc
Budgeted city revenues were equal
come categorj es are sal es and use
charges ($1,681,000). The city's
expected to yi e1 d on 1 y $203, 660 ,
(City of Durango, no date).

ty Hospi taf i s a general acute-care hospi -
average occupancy rate of 72 percent; 'i t

surgicdl , and obstetri c services, and has

tax structure that depends primar-
' s 1982 budget vvas $8, 585, 300. The
were the Pol j ce Servi ce Department

Works Department ($1,043,152).
to expendjtures; the prjmary in-

taxes ($2,475,000) and utility
property tax, dt 4.54 mjlls vvas

or 2.3 percent of all revenues

La Plata County's 79BZ general fund budget was $3,066,803.
General government and public safety expenditures accounted for 59
percent of the total. The county's primary revenue source was ex-
pected to be property taxes, with $1,286,I74 in expected yield for
1982 (La Plata County, 1982).

The property tax rate applicable at the Durango site is $70
per $1000 valuation, and the property's valuation for tax purposes
is about $200 per acre, or about $25,000.
under public ownership and is not subject
Hol I ow s i te 'i s assessed at approx i matel y
at a rate of $64 per $1000 valuatjon.

The Bodo Canyon s i te i s
to taxati on. The Long

$40 per acre , an d taxe d
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4.12.7

Land at the Durango site currently has very ljttle market val-
u€, s'ince the site has very few uses because of the presence of
the tailings. Properties in the vic.inity of the site have rand
values as high as $65,000 per acre (the approx'imate value of lots
in the Bodo Industrial Park immedjately to the south). The value
of the relatively level land at the Durango s'ite, 'if the tailings
and other contaminated materjals were removed, would probably be
well below $65,000 per acre, because the site is not servjced by
roads or utilities (Class, 1983). Since the area around the Bodo
canyon site is under public ownership, no comparable sales data
are available upon which to base a land value assessment. Lands
in the v'icjnity of the Long Hollow site are on the market for be-
tween $1000 and $4000 per acre, depending on a number of factors
(Lamiere, 1983).

Retail sales in La Plata County outside Durango are subject
to a state sales tax of 3.5 percent plus a county sales tax of two
percent. Sales in the city of Durango are subject to an addjtjon-
al two percent tax.

Transportation networks

The main transportation routes in the Durango area are U.S.
H'ighway 550, the major north-south highway, and U.S. Highway i60
that carries traffic to points east and west of Durango. County
Road zLL (Bodo Canyon Road) intersects U.S. Highway 550 just south
of the raffinate ponds area at the Durango site and extends west-
ward through Bodo Canyon into Ridges Bas'in (Ridges Basin Road )
where it connects with County Road 141 about two miles northeast
of the Long Hollow site (see Figure I-2, Appendix I, Informatjon
on Popul at'i ons , Soci oeconomi cs, and Land Use, i n the DEIS ) .

Current traffic vo1ume data do not exist for County Road ZLL
through Bodo canyon. The only data for county Road 141 show 901
average da'ily tr.ips (ADTs) (one trip every 1.6 minutes) in Ju1y,
1981, for a counter location 100 yards west of the U.S. Highway
160 intersection. Traffic counts in IgBz indicated volumes on
U.S. Highway 550 ranged from 12,500 to 14,600 ADTs at counter loca-
ti ons near the Durango s'ite and 8650 ADTs on u.S. H'ighway 160 near
the j uncti on with U.S. Highway 550.

The term'inal and roundhouse for the Durango-sjlverton narrow-
gauge railway are located at the south end of Durango within one
mile of the Durango site. Th'is railroad is the only rail service
to or from Durango and'is a major tourist attraction; this rail
servi ce i s not connected to regi onal ra j 'l I 'ines.

4.L2.8 Public concerns about the remedial act'ion project

The not'i ce of jntent to prepare an EIS
scopjng meetings was published in the Federal
30383-30385, J une B, 1981 ) . Thi s noti ce was aTsb
licity by the DOE in the Durango local newspaper
dio and televjsion announcements.

and hold publjc
Rqgister _(46 FR
given ample pub-
and in local ra-
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These scop'i ng meeti ngs were hel d

F ai rgroundS, i n D urango, as fol I ows :

June 30, 1981, at 2:00 p.m.
concerns ) .

June 30, 1981,
concerns ) .

July 1, 1981,
concerns ) .

at

(seven

the Durango County

speakers expressed

(three speakers expressed

(ni ne speakers expressed

at 7:00 p. m.

at 9: 00 a. m.

At these meetings the public was given an opportunity to ex-
press opi ni ons and concerns about the tentati ve project p1 ans.
Tne D0E a'lso requested that written comments be submitted by July
13, 1981.

The matters of concern mentioned most frequently durjng the
subm'i ssions were thepubl jc scoping

follow'i ng:
meetings and jn wri tten

What are the radi ol og'i ca1 effects on physi cal heal th of
the proposed action? Concerns were expressed on the re-
lease of radioactive dust during construct'ion and the ef-
fects of transportation accjdents.

I'lhat are the ef f ects of i ncreased truck traf f i c on publ i c
roads? Concerns were expressed that U.S. Highway 160 and
County Road 141 would become unsafe for res'idents because
of contamination, congestion, and high accident risks.

What will be the effects of the remedial actions on air
quality? Concerns were expressed that blowing dust from
the actions would contaminate an even larger area than now
exists.

What wi I I be the effects on surface and ground water?
Concerns rr'/ere expressed that wel I s and spri ngs i n Long
Hol low could become contaminated.

What w'i I I be the effects on the I ocal economi c structure
and land use? Concerns were expressed that the local econ-
omy would suffer hardship by loss of tourist trade if the
tailings stay where they are. Commentors suggested that
I and val ues woul d decrease i f tai 1 i ngs moved to Long
Ho11ow; ranchers may not be able to sell land or borrow
money. It was suggested that al I proposed al ternati ves
m'ight affect lands belonging to the Southern Ute Tribe.

What are the effects on costs to the taxpayers? Concerns
were expressed that remedial action costs will be too ex-
pensi ve, and government funds coul d be spent on better
things. It was suggested that the tajl'ings should be re-
processed even if it were not profitable the money
would help finance the project and reduce government spend-
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i ng. The need for any of
was q ues t'i oned .

What wjll be the effects
pressed that wi I ol j fe val ue

the proposed remedial actions

on wildlife? Concern was ex-
has to be cons i dered i f tai I -

t^lhat
'i ngs
for

ings are moved to Bodo Canyon.

wi I I be the effects on water resources i f the taj I -
are reprocessed? Concern was expressed that water

reprocessjng would have to be taken from the La Plata
Riv€r, which js already overcommjtted.

What w'ill be the effects of the visual and noise-level ac-
ceptabi 1 i ty of the proposed acti ons? Concern u/as ex-
pressed that excessive noise and v'isual impacts caused by
removi ng the tai 1 i ngs p'i I es coul d hurt Durango's tourj st
economy.

These concerns have been addressed 'in th'is statement.

4.L2.9 Touri sm

s'ituated jn a mountajn valley setting, Durango is surrounded
by abunoant natural beauty. It is located on a tiavel route con-
1e9ting. visitors in route to or from california, the Grand canyon,
salt Lake city, or Denver to other destination areas. Approximate-
1y an eight-hour drive from Denver or a four-hour drive from
Albuquerque, it is considered a retail center for southwestern
colorado. In addition to the western historic fl avor preserved
down the main street of Durarrgo, area attractions include a rideon the Durango-S'ilverton Narrow Gauge Rajlroad, purgatory sk'i
Area, Mesa Verde, and the fo1 1 owi ng poi nts of j nterest: Four
corners Monument, Aztec Nati onal Monument, Lowry Indi an Rui ns,
Yucca House National Monument, Escalante Ruins Historjcal site,
Tamarron Resort, weminuche wilderness and nearby reservoirs,
lakes, and streams.

The primary interest of most visitors in the summer is a vis-it to Mesa verde or a ride on the Narrow Gauge Ra'ilroad. 0ther
summer activ'ities include chuck wagon style dinners at area duoe
ranches, a variety of ga1 leries and culturar act'ivjties, wagon
tours of the Durango H'istoric District, rafting on the Animas
River, _fishing, hiking or picnicking 'in the nearby san Juan
National Forest, and various water sports on vallecito Reservoir.

winter visjtors arrive to ski at nearby purgatory skj Area
and may ride the narrob/ Gauge Railroad to cascade Canyon and back.
cross-country ski ing and other winter snow activitjes are also
available to satisfy any level of expertise. A mid-wjnter snow
carnival attracts out-of-area expert skiers for a variety of com-petit'ive and non-competitive events.

Big game hunting and fishing are important recreational as-
pects .of Durango. In 1980 there v,,ere an estimated zss,rgz f ishing
days (one fishing-day is equal to one person fishing for any part
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of the one day) 'i n La Plata County.
muzzl e I oad'i ng hunters accounted f or
at'i onal days (one person hunt'i ng for
Plata County.

In 1983, rjfle, archery, and
an es t i mated 51 , 998 recre-
any part of one day ) j n La

Table 4.14 displays attendance at the main Durango area tour-
i st attracti ons. It can be seen that ski ing at Purgatory ex-
hibited the most rapid growth. Riding the Narrow Gauge Railroad
is the most popular attraction although Mesa Verde generates more
visjtor days. See Appendix N, Tourism Information, in this FEIS
for further information.

Tab I e 4.L4 Major tourjst attractjons and attendance
Durango and vj ci n i ty 1980 1984

Y ear
Prfgatot{
sk'i area'

Durango-Sj I verton r
Narrow Gauge Railroad*

Mesa Verde k
Nat'i onal Parku

19 B0

1 98l

L982

1983

19 84

17 6,944

250, 631

27 g, 911

305 , 589

306,156

103,000

L24, 35 3

149,395

153,L?L

169 ,7 59

528,927

5BB ,847

602, 9 68

604,055

516,865

3n.t
o R.f

Durango Chamber of Commerce, 1985.
Heyd€r, 1985.

17i



Anj mas Regi on al
Hazards and

REFERENCES FOR SECTI ON 4.0

Commjssion, 1976.
Resources for Durango

Surfi ci al Deposi tS,
West. Basin Mou'ntain

Pl ann'i ng
M'i neral

Geo'l ogi cm
Q uadran g I eS , Ani mas Regional Pl anning Commj ssior, Durango, Colora

Arkins, Robert J., 1985. U.S. Department of the Interior, National Park
Service, letter to Robert C. Pee'|, Jacobs Engineering Group, Albuquerque,
New Mexico, dated March 12, 1985.

0.

Ayres, Mary C., 1961. "The Founding of Durango, Colorado,
Juan County, N.S.D.A.R., Sara Platt Decker Chapter,
Derwer,-ToIorado .

rr 
P i oneers of the San

BFEC (Bend'ix F'iel d Engi neeri ng Corporati on ) , i983. Pref imi nary Hydrogeochemi -
calCharacterjzationoftheDurango,ColoradoraLffii@
U:5. Department of Energy, Urani um Mi I I Tai 1 ings Remedi al Act'ion Project,
Technology Development, Grand Junction, Colorado.

BLM (Bureau
UP I and

of Land Management, U.S. Departmen t of
and Eval uati on,

the Interior), 1978a.
BLM Man ua I Sect i on 841 IV'i sual Resource Inventory

(August 25)

Managemert, Durango,
Jacobs-l'Jeston Team,

Col orado, person-
Al buq uerq ue , New

Button, C1 a'i r, 1985. U. S. Bureau of Land
al cornmun'i cation w'i th Chuck Burt
Mex i co, dated May 20 , 1985.

CD|'l (Colorado Djv'i s'i on of l,*lildljfe),
the N'i ght, DenveF, Colorad0.

BLM (Bureau of Land Management, U.S. Department of the Interior), 1978b.
Visual Resource Management (VRM), BLM Manual Section 8400 (August 25).

CASA (Compl ete Archaeol og'i ca'l Servi ce Associ ates ) , 1983. Cul tural Resource
Inventory, Long Hollow Alternative Disposal Site Near @ ,

1984. The Bats of Co I oraoo: Shadows i n

CD[^J (Colorado Division of ['Jjl0ljfe),
Sys tem , Den ver , C ol orado .

Lg7 6. [^lildl ife Resources Information

CGS (Colorado Geolog'ica1 Survey), 1981. Prel iminary Report on Potential Sites
S u'i tabl e f or Rel ocati on anO/or Repr

STFveyl--Denver, Colorado, with assistance from Robert M. Kirkham and the
Four Corners Environmental Research Inst'itute.

CNHI (Colorado Natural Heritage Inventory), i983. Plant Species of Special
Concern, The Nature Conservancy, Denver, Colorffi
TfiE--Co-l orado Natural Areas Program, Col orado tiepartment of
Resources (January 10).

on v,ritfi-
Natural

CSU (Colorado State University), 1982.
, Colorado Climate

Col orado Cl'i mate ( J an uary to
Center, D@

Fort Col'l ins, Colorado (publ-i shed monthly)S ci ence ,

L72

of Atm@



C|^JC (Colorado Wildlife Commjssion), i983. "Regulations, Chapter 10 - Nongame
W'ildl ife, Article II - Threatened and Endangered |,Jildl ife, " Denver,
Col orado.

Carmen, Leroy, 1933. Chief, An'imas Fire Protection District, Durango, Colorado,
personal communication with David C. Clark, Dames and Moore, Denver,
Colorado, January 8, 1983.

Chiang et al. (l'/. Chiango G.A. Guidi, C.P. Martgat, C.C. Schoof, and H.C. Shah),
i984. "Computer Programs for Seismic Hazard Analysis, a User Manual ",
John A. Bl ume Earthquake Engi neeri ng Center, Department of Ci vi I
Engineering, Stanford Un'iversity, Report No. 62, 238 pp., Stanford,
California.

City of Durango,
Col orado .

no date. 1982 C'i ty Budget, Durango City Ha'l 1, Durango

Clark, Robert, 1984. Colorado Divisjon of Wildlife, Montrose, Colorado, p€r-
sonal commun'i cati on wi th Robert Hoover, Robert Hoover and Associ ates,
Arvada, Colorado, dated July 16, 1984.

Class, James, 1983. Century 21 Real Estate, Durango, Colorado, telephone conver-
sation wjth David C. Clark, Dames and Moore, Denver Colorado, September
22, 1983.

Colorado Divi sion of Health, 1981. Colorado Air Qual ity Data Report, Air
Pollution Control Division, Technical Serv'ices Program, Quality Assurance
and Analysi s Sect'ion, Analysis Un'it.

Colorado Divi sion of Employment, 1981. Average Monthly Labor Force Data,
Research and Analysis Section, Denver,

Col orado Di vi s i on of Local Government, 1981 . Col orado Popul at'i on Reports,
SeriescP-25,No.81(A)-1A,Denver,Co1orado

Critchfield, H.J., 1966. General C'limatology, Prentjce-Ha11, Inc., Englewood
Cl i ffs, New Jersey.

DOE (U.S. Department of Energy), i985. Disposal Site Characterization Report
for the Al ternate Urani um Mi l l Tai l i

Energy, UMTRA Project Office, Albuquerque 0perations Office, Albuquerque,
New Mexico.

D0E (U.S. Department of Energy), 1984. Unpubl jshed analytical results, U.S.
Department of Energy, UMTRA Project Office, Albuquerque 0perations 0ffice,
Albuquerque, New Mexjco.

Dames & Moore,1983. Geotechnical Investjgation for Bodo Canyon Uranium Mill
Tai l ings Remedi al
ffi rtment
of Energy, UMTRA Project Offjce, Albuquerque 0perations Office,
Albuquerque, New Mexico.

Durango Chamber of Commerce, i985. Durango, Colorado, Durango, Colorado.

173



Durango School Distri ct
(November 1981).

9-R, 1981. Enrol lment SummdrY, Durango, Col orado

EG&G (Energy Measurements Group), 1981.
Durang0, Colorado, Uranium Mjll Taj

An Aerj al Radj ol ogi cal Survey of
f ings an d S urro un d'i n g Area o EP-U-003

(June), Las Vegds, Nevada.

Ell is, K. 1985. Colorado Divisjon of Wi1d1ife, Durango, Colorado, persona'l com-
mun'ication wjth the Technical Assistance Contractor (Jacobs-Weston Team),
UMTRA Project Offjce, Albuquerque, New Mexico, dated June 13, 1985.

EPA (U.S. Env'ironmental Protection Agency), 1977. Fugitive Dust Policy: SIPs
and New Sq_qlq_g_!g!g!, Control Programs Devel
@ndStandards,-0fficeofAirandWasteMatiagement,
Washington, D.C.

EPA (U.S. Environmental Protection Agency), i973. Summary Report of the
Radiation Surveys Performed in the State of--eoToiado--at- Durango,
@--5y -tIe--0TFi ce oT--TxiftTion--Programs,
EnVironmental Research Center, Las Vegas, Nevada.

Nati onal

FBDU (Ford, Bacon & Davis Utah, Inc.), 1981. Eng'ineering Assessment of
Inactive Uran'ium Mill Tailing!, Durango Sffi-=ne-us'
Department of Energy, UMTRA Project Office, Albuquerque Operat'ions Qffice,
Albuquerque, New Mexico.

FBDU (Ford, Bacon & Davis Utah, Inc.), 1977. Phase II - Title I Engineering
Assessment of Inacti ve Urani um Mi l l Tai

Department of Energy, Uranium Mill Tailjngs Remedial Act'ion Project, Grand
Junction, Colorado.

FBDU (Ford, Bacon & Davis Utah,--Inc.), undated. Geologic and Hydrologic
Conditions at the Uranium Mill Site at Durango,-eoToFed-o, prepared as a

Assessment of
InactiveUraniumMillTai1ings,DurangoSite,

?tTS .-ltedarffienT- oT- E n ersy,
UMTRA Project, Grand Junction, Colorado.

FMFA (F.M. Fox and Assoc'i ates, Incorporated), L978.
for a Pfg!g$! Uranium Taifings Leaching

Geotechn j cal I nvesti gati on

efion -end
Development Corporation, Albuquerque, New Mexico.

F0CERI (Four Corners Environmental Research Institute), 1978. Environmental
Report, Proposed Uran'ium M'ill Tailings Leaching 0peration, Otrrango,

- 

-+

Colorado, prepared for Ranchers Exploration a
ATEuquerque, New Mexico.

Frye, Robert, 1983. Budget and Finance Director, City of Durango, Colorado,
te1 ephone conversati on wj th Davi d C. Cl ark, Dames and Moore, Denver,
Colorado,, November 11, 1983.

174



Fuller, Steven 1., 1985. Data Recovery P'lan, Bodo Canyon Disposal Site, La
Pl ata County, Col orad
@ServiceAssocjates,Cortez,Colorado,forJacobs
Engineering Group Inc., Albuquerque, New Mexjco.

Gale Research Company, 1980. "Climate of Colorado," in Climates of the States
(2ndeditjon),Volume1,Ga1eResearchCompany,Detroffi

Gresh, Arthur, 1984. Colorado Divjsjon of I./ildl ife, Montrose, Colorado, person-
al commun'ication wjth Robert Hoover, Robert Hoover and Associates, Arvada,
Colorado, dated July 5, 1984.

GreSh, Arthur, 1981. Colorado Djvjsjon
sonal commun i cat'i on w'i th Robert
Arvada, Colorado, dated 0ctober 7,

of l^lildlife, MontroSe,
Hoover, Robert Hoover
1 984.

Col orado, per-
and Assoc'i ates,

Transportati onHammack, Nancy S., 1985. Cultural Resource Inventory, Bodo
Corridor, Durango, Colorado, UMTRA Archaeological Report 7,
Jacobs Engi neeri ng Group Inc. , A1 buquerque, New Mexi co,
Archaeolog'ica1 Service and Associates (CASA), Cortez, Colorado.

by Comp I ete

Harmon, W.E., i980. Survey of the Flora and Vegetation of the Bodo Wjldlife
Management Area,
eoToFado.

Haywood et al. (F.F. Haywood, P.T. Perdue, W. H. Shinpaugh, B.S. E11is, and K.D.
Chou), 1980. Radiolog'ica1 Survey of the Inactive Mlll Tailings at
Du[?lgg, Col ora4o, ORNL-5451,
Ten nes s ee .

Oak Ridge Nat'i onal Laboratory, Oak Ridge,

Heyder, Robert 1., 1985. Superintendent, Mesa Verde Nat'ional Park, personal com-
municat'ion wjth Mark Pingle, Jacobs Engineering Group, Inc., Pasadena,
Cal ifornia, March, 1985.

Hoch, Gregory, 1983. Pl anner, Animas-La Pl ata County P1 anni ng Commi ssi on,
Durango, Colorado, telephone conversation with David C. Clark, Dames and
Moore, Denver, Colorado, dated May 5, 1983.

Hubbard et al . ( J. P. Hubbard, M.C. Conway, H. Campbe11, G. Schmitt, and M.S.
Handbook of Species Endangered in New Mexico, New MexicoHatch), 1978.

Game and F'i sh, Albuquerque , New Mex'i co.

I nternat i onal Conference of B ui 1 di ng Off i ci a1 s ,
(1982 Editjon), hlhjttier, Californ'i a.

lg82. Uniform Bu'i lding Code

JEG ( Jacobs Engj neeri ng Group I nc. ) , 1985a.
Geomorph i c E va I uat i on Bodo Canyon Area E

Colorado," prepared by Sergent, Hauskins &

Jacobs Engi neeri ng Group I nc. , Al buquerq u€,

(Jacobs Engjneering Group Inc.), 1985b.
Tai1ings Site," prepared by Sergent,
Ari zona, for Jacobs Engi neeri ng Group I nc. ,

"Supplementary Seismjc and
Al tern ate S i te Area , D ur an go ,
Beckwith, Phoenix, Arjzona, for
New Mex j co.

"Geomorphi c Eval uati on, Durango
Hauskjns & Beckwith, Phoenix,
Al buquerquc, New Mexj co.

JEG

L75



JEG (Ja-cobs Eng'ineering Group Inc. ), 1985c. "Geomorphic Evaluation, Long Hollow
Alternative Site for Disposal of Durango Uranium Mill Ta'i1irgS," prepared
by Sergent, Hauskins & Beckwith, Phoenix, Arizona, for Jacobs Engineering
Group I nc., A1 buquerque, New Mexi co.

JEG (Jacobs Engineering Group Inc.), 1983. "Alternate Site Gamma Exposure Rate
Surveys for Durango TajlirgS," memorandum from P. Zelle to R. Thompson,
October 4. Techn'i cal Assi stance Contractor (Jacobs-Weston Team),
Albuquerque 0perations Office, Albuquerque, New Mexico.

Japhet, Michael 1.,1983. Colorado Division of t.lildlife, personal communica-
tion, with Robert Hoover, Robert Hoover and Associates, Arvada, Colorado,
dated June 9, 1983.

Kirkham, R.M., and l,,l.P. RogerS, 1981.
Colorado Geological Survey Bulletin 43,

Earthquake Potenti al j n Co I oraoo,
Denver, Col orado.

Knoll, G.F., L979.
New York, New

Radi ati on Detecti on and Meas uremert,
York.

John Wiley and Sons,

County Treasurer ' sCounty Budget,La Plata County, 1982. 19Bz La Pl ata
Offi ce, Durango, Col orEilo.

Lamiere, caro1, 1983. sales Associate, century ?I Real Estate, Durango,
Colorado, telephone conversatjon with David C. Clark, Dames and Mooie,
Denver, Colorado, November 14, 1983.

LASL (Los Alamos Scientific Laboratory), L978. "A Prel iminary Study of
Radon-Contamjnated Soi 1s, " Los Alamos Scientific Laboratory Informal
Report, LS -7391-MS, Los Al amos , Nevl Mex'i co.

Markos, G., and K.J. Bush, L982. Geochemical Investigation Of UMTRAP

To. -trE-ZI;
City, South

Desi gnated Si tq at Durango, Col or
Research, lnc. , RapirInc., Rap'i d

Dakota.

Marp I e , M. L. , I 97 B. Let ter from M. L.
to D. Hogan of Al buquerque, New

Marple of Los Alamos Scientific Laboratory
Mex i co, 0ctober 31, 1978.

Meibos, Lynn, 1985. Geologist, E1 Paso Natural Gas, Farmington, New Mexico,
telephone conversation with Robert C. Pee'1, Jacobs Eng'ineering,
Albuquerque, New Mexico, dated July 25, 1985.

Miller et al. (J.F. Miller, R.H. Frederick, and R.J. Tracey), 1973.
Precipitation-Frequency Atlas of the Western United States, N0AA Atlas

i Oceanic and
Atmospheri c Adm'in i strati on, Nati onal Weather Serv'i ce, S i I ver Spri ng,
Maryl and.

Moore, D. W. , and G. R. Scott, 1981 .
Bas'i n Mountai n Quadrangl e,

General i zed Surf icial Geolog'i c Map of the
Coloradoo U.S. Geological Survey 0pen-FTIe

Report Bl - 1306 .

N0AA (N at i onal
2A0 Mi I es
Department

Oceanic and Atmospheric Administratjon), 1981. ',Radj al Search
'(320 km) Around Durango, Colorado," Earthquake Data Fi1e, U.S.
of Commerce, Boulder, Colorado.

176



N0AA (National 0ceanic and Atmospheric Admjnistration), I977. Probable Maximum
PrecipitationEstimates,ColoradoRiverandGreatBasjn@

N0AA (Nati onal 0ceani c and Atmospheri c Adm j ni strat'ion ) , Lg75. C'l 'imate of
Durango, Colorado, Climatology of the United States No. 20, fnTTFonmEnTaT

ol ina.

Nickens and Associates, 1981. Cultural Resource Evaluation of Bodo Canyon Area
E, Durango, Colorado, prepared for Dames & Moore, Denver, Colorado.

Nati onal Academy of Scj enc€S, L977 .

Impact Statements on NoiSe,
EroT-eEE- .

0RNL (0ak Ri dge Nati onal Laborat0ry ) ,
Gamma-Ray Scann i ng Actj v i tj es at

SCS (Soi I Con servati on Ser vi ce, U. S .

"Nati onal Cooperati ve Soi I SurveJ,
map, Durango, Col orado.

Schearcr, S. D. , Jr., and C. [,.l.
the V'i cinity of Urartjum
BB, Pergamon Press.

Schumm, S. A. , an d M. D. Harvey, 1983.
Evaluation, prepared for Dames

@s & Technology, Inc., Fort

Gu'i delines for Preparing Environmental
Co

69, |,Jash'i ngton, D.C.

Department of Agri cul ture), i98?.
La Plata County, Colorado," unpublished

& Moor€, Phoenix, Arizona
Collins, Colorado.

1982 . F i nal Res ul ts of the Mobi I e
Durango, Col orado, Con tract No .

W-7405-en9-?6, 0ak Ridge, Tennessee.

0RNL (0ak Ridge National Laboratory), 1981. "Results of the Mobile Gamma-Ray
Scan of Durango, Colorado," internal report to DOE (December), on file at
the UMTRA Project Office, Albuquerque 0perations Office, Albuquerque, New
Mex i co.

Rogers, Jack, 1983. Director of Publ ic l,lorks, City of Durango, Durango,
Colorado, telephone conversation with David C. Clark, Dames and Moore,
Denver, Colorado, dated November 14, 1983.

Sanburg, Lieutenant, 1983. Chief, Colorado State Highway Patrol, Durango,
Colorado, telephone conversation with David C. Clark, Dames and Moore,
Denver, Colorado, dated November 14, 1983.

Sill, 1969. "Evaluation of Atmospherjc Radon in
Mjll Tail'i ngS," Health Physics, Vol . L7, pp. 77-

Bodo Canyon (Area E) Sjte Geomorphic
by l^later

Scott, G.R., and D.l.l. Moore, 1981. Generalized Surficial Geolog'ic Map of the
Kl i ne Quadrangl e, Col orado, U.S

Sudler, Barbara, 1984, State H'istoric Preservation Officer, Colorado Historical
Society, letter to James A. Morley, U.S. Department of Energy, UMTRA

Project Office, Albuquerque, New Mexico, dated September 27, 1984.

Terradex Corporati on, 1983. "Resul ts of Track-Etch Radon Moni tori ng Program
Conducted by ANL at Durango," letter report from J.G. Gingrich to K.R.
Baker, l,Jalnut Creek, Cal if orni a, dated June 17, 1983.

L77



Tyus et al . (H.M. Tyus, B.D. Burdick, R.A. valdez, c.M. Haynes, T.A. Lyile, and
C.R. Berry), L982. "Fishes of the Upper Colorado Basjn: Distribution,
Abundance, and Status," in Fishes of the- Upper Colorado River System:
Recent and Future, W,H. Mitl
ffiposiumpresentedatthe-annua1meetingoftheAmerican
Fisheries Society in Albuquerque, New Mexico, september 1g,1991, pp. rz-
70.

USBR (U.S. Bureau of Recl amation, U.S. Department of Interior), 198i. Bureauof Reclamation Economic Assessment Model, Technicai Description and UteFE
Gui de, prepared or Bureau of Recl amati
by-Mounta j n West Research Inc,, Temp€, Arizona.

USBR (U.S. Bureau of Reclamation, U.S. Department of Interior),1980. Animas-
La Plata Proiect Final Environmental Statement, INT FES 80-18, preparEd- (formerly l,later-and Fower
Resources Service), Salt Lake City, Utah.

US BR (U.S. Bureau of Reclamatior, U.S. Department of
La Plata_&gject Defjnite Plan Report, Appendix

Interior),
B, Water

I97 9a.
Supply,

An'i mas-
pre pa rea

an d Powerby Upper Col orado Regj on , B urea
Resources Service), Salt Lake C'i ty, Utah.

(formerly Water

US BR ( u. S. Bureau of Recl amatj oil , U. S. Department 0f
La Plata Project Definite Plan Report, Appendix

I nteri or ) , 1979b. An'i mas-
G, Soci al AssessmenT-1-and]-

C ul tural Resources, Fre orado Regj on, Bureau of
Recl amati on (formerly Water and Power Resources
Utah.

Serv'i ce), Salt Lake City,

USC0E ( U. S. Army Corps of
R i ver and J unct'i on

Engjneers), L977. Flood Hazard Informatior, Anjmas
and Dry Gulch Creek

acramento, a | 1T Orn I a.

USDC (U. S. Department of Commerce ) , 198Za.
Bureau of the census, summary Tape File 1A,
Den ver , C ol orado .

Col orado Popul ati on Reports,
Denver Offi ce of th- eenSt5,

Di str j ct,

USDC (U.S. Department of
I noustri al Sources

Commerce), 19BZb. Employment [y Type-_and Broag
Bureau of Economjc AnalysjS, Table 25.00, t^lash'i ngton,

USDC (U.S. Department of Commerce),1982c. General Housing Characteristics,
Bureau of the Census, HC80-1-A7: 1980, Ce .
(MaY 1 '

USDC, 1981. Per_sonal .Income_ by Major Sources I974-1979 (Thousands of Dollars),
Bureau of Economic Analysis, Table 5.00, washington, D.c. (April).

USDC (U. S. Department of Commerce ) , Ig7 3.
Bureau of the Cerr sus, Vol . I, part l
Off ice, [.lashington, D.C.

Cens us of the Popul atj on: 1970,
Col orado, U. S. Government Pninfing

USDC (U. S. Department of Commerce) , 1968. Cl imati c Atl as of the Uni ted
States, Envi ronmental Sci ence Servi ces Adm
ServiEes, U.S. Government Printing Office, Wash'ington, b.C.

178



USF&hls (U.S. Fjsh
l^li I dl i f e and
Endangered, "
26844.

and t,{'i ldlife Serv'i
Plants: Final Rule
Federal Reg i ster,

ce ) , 1985.
to Determi ne
Vol . 50,

" Endan gered an d

Astragal us hunrj I
J une 27 , 1985,

Threatened
l'i mus to be
pp. 26837 -

USF&WS (U.S. Fjsh and Wildljfe Service),1983a. "Republjcat'ion
Endangered and Threatened Speci es, " Fe4eral Regi ster,
145, July 27, pF. 34182-34i96.

ce), 1983b. "Endangered
to Review of Plant Taxa
, " Federal Regi ster, Vol

of the Ljsts of
Vol . 48, No.

an d Threatened
for L'i sting as
. 48, No. 229 ,

USF&t^lS (U.S. Fish and !'Jjldlife Serv'i
l^l'i ldlife and Plants; Supplement
Endangered or Threatened Spec i es
November 28, pp. 53640-53670 .

USF&[^JS (U.S. Fish and !,l'i ldljfe Service)
W i I dl i fe and P I ants; Revi ew of
Endangered or Threatened Speci eS, "
December 30, pp. 58454-58460.

USF&t^lS (U.S. Fish and l,'lildlife
t^J 

'i I dl'i f e and Pl ants, Rev j ew

, 1982. "Endangered and Threatened
Vertebrate ['Jilolife for Listing as
Federal Register, Vol . 47, No. 25L,

Threatened Spec'i eS, " Federal
pp. 82479-82509;

Servic€)o 1980.
of Plant Taxa

Regi ster, Vol

"Endan gered and Threatened
for L i sti ng as Endangered or
. 45, No. 242, December 15,

Water Resources Data for Col orado, Vol umeUSGS (U.S. Geolog'i cal Survey), 1981.
3, Dolores River Bas'i n, Green

W'ildeson, Leslie, 1985. Deputy State Historic Preservation Officer,
Hi stori cal Soci ety, Denver, Col orado, l etter to John Themel 'i

Department of Energy, UMTRA Project Office, Albuquerque 0perations
Aibuquerque, New Mexico, dated April 3, 1985.

R'i ver Bas j n, and San Juan R'i ver Bas j r,
S ur vey |'Jat er -Dat a Repor t C0- B0 - |,Ja ter Y ear 1980, p re pare d in cooperation
w'i th the State of Colorado and

v, trs vvr

other agenci es.

Travel Data Center, 1980. H'i ghljghts of the 1980 Col orado Touri son
Study. Four Corners Tour j sm CouncTI, Durango,
ml orado , F arm'i n gton , N ew Mex i co .

Col orado , Cor tez ,

Zgainer, Mike, 1984. Colorado Djvision of I,l'i

sonal communication with Robert Hoover,
Arvada, Colorado, dated July 5, 1984.

Col orado
s, U.S.
Off i ce,

ldlife, Durango, Colorado, per-
Robert Hoover and Assocj ates,

Zapp, A.0., 1949. Geology and Coal Resources of the Durango Area, La Plata and
Montezuma gounTTEi

er, Col orado.

Zgainer, Mike, L982. Colorado Div'ision of l,li1d1ife, Durango, Colorado, person-
al communicat'ion with Robert Hoover, Robert Hoover and Associates, Arvada,
Colorado, dated June 21, L982.

L79



180



5.1

5.0 TN V I RCNME II IAL CONSEQUENCES

INTRODUCTION

In assessing the 'impacts for each alternative, the fo1 lowing issues
are bas'i c to al 'l al ternat i ves except A'l ternati ve 1 (no acti on ) :

AI
ti
'i n

I of the action alternatives would l'imit the release of radioac-
vely contaminated materials from any of the three sjtes to with-

the Envi ronmental Protecti on Agency (EPA) standards (40 CFR

Part 192).

All of the action alternatives would effectively isolate the radio-
actively contaminated materials frorn natural dispersion, such as
by wjnd or water, and from inadvertent human use over the period
specitied in the EPA standards. However, Alternat'ive 2 would re-
quire a much greater leve'l of maintenance to assure long-term
stab'i1i ty.

All of the action alternatives would improve the existing condi-
tions at the Durango site. The potent'ia1 healtn and envjronmental
hazards that are a result of the
dj oacti vely contaminated materi als
duced to near background I evel s .

present confjguration of the ra-
at the Durango s'i te wou I d be re-

This study addressed the maximum realistic impacts; it is expected
that the actual impacts woul0 be less.

5.2 IMPACTS OF RELEASES OF RADIATION

The above background radi o1 ogi ca1 impacts resul ti ng
al ternati ves are assessed 'in thi s sect'i on . The methoos
perform these assessments are descrj bed i n Appendi x

from each of the
and data used to
H, Radjologjcal

Information, in the DEIS, and'in the Addendum to Appendix H in this FEI5.
The 'impact assessment includes estimates of the resulting organ-specific
radiation doses and health effects on both the remedial-action workers as-
s'igned to the Durango or alternate sites and the general population wjthin
B0 kilometers (approximately 50 miles) of the Bodo Canyon site. Radiation
doses and health effects are also estimated for transportation workers in
the appropri ate remedj al -acti on al ternati ves.

5.2.I Exposure pathways and health effects

Potent'ial exp0sure pathways by which individuals could be ex-
posed to radj oacti ve materi al s duri ng thi s project are shown in
Figure 5.1 The pathways of greater concern are encl osed by a dot-
ted line. The significant pathways at the Durango s'ite wou'ld be

inhalation of radon-222 (radon) daughter products and the direct
exposure to gamma radi ati on f rom unstab'il ized uran'ium-mi I I tai I -
ings.
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The other pathways shovrn on Figure 5.1 would not be nearly as
important at the Durango site as radon inhalation and direct expo-
sure but are 'incl uded in this analys'is for completeness. The inha-
lat'ion of and submersjon in resuspended particul.ates from the
tailings would result jn relatively small radiological exposures
among worKers on the pi1e, as is shown in Appendix H, Raojological
I nf ormat'i on , i n the DE IS, Secti on H. 3. 2, and 'in the Addendum to
Append'ix H in th'is FEIS, and even smal ler exposures to the off -
site public. The pathway shown as transportation of contamjnated
material would result in relatively small exposures to onlookers
along transportation routes, as 'is also shown jn Appendjx H,
Section H.3.3, in the DEIS. However, both of these less important
pathways are treated in the impacts analyses of this section.

Three other less important pathways are not treated: (1) the
ingestion and uptake by plants and animals of windblown
particulates from the p'i1e, (2) the ingestion of ground water that
has been jn contact with (or has leached from) the pi1e, and (3)
the ingestion of surface waters that might have been jn contact
with the pi1e. In the first case, ingestion of food products and
animal flesh is judged to be insignifjcant since agricultural and
grazing lands are'not in the vjcin'ity of the Durango site. In the
case of ground water, while monitoring wells in the jmmedjate vi-
cinity of the taif ings show elevated concentrations of
radi onucl'i des (BFEC, i983) , water from these wel ls i s not con-
sumed. S'imi 1 ar1y, surface-water samples taken from the Animas
River show sl ightly e1evated concentrations of rad'ium (radi um-226
and rad'ium-228) above the EPA drinking water standards. Drinking
water for the Durango area, however, is taken upstream from the
Durango s'ite, and there is no downstream use of surface watelin
the vicinity of the sjte.

The health effects from radon emanat'ion arise from the inhala-
tion of radon-daughter products. Exposure to radon-daughter prod-
ucts js normally measured in terms of a unjt called the "working
level " (WL;. In these analyses, however, the unit of exposure
used is the rem. The unit of cumulative exposure is the working-
level month (WLM), j.€., the exposure of a worker to air contain-
ing one l,/L for a period of L70 hours. Continuous exposure of a
member of the general public to one WL for one year results in ap-
proximately 50 WLM of exposure (24 hours/day x 365 days divided by
170 hours/l,lLM). 0ne WLM is rough'ly equ'ivalent to a dose commit-
ment to the lungs of 15 rems (NRCP #77, 1984).

The heal th effects from di rect-external -gamma radi ati on are
calculated by considering the measured or predicted dose and the
sjze of the population exposed. The units for expressing these
values are the rem (where, for radiation considered here, one rem
is approximately equal to one roentgen) and the man-rem. A man-
rem (or person-rem) is the product of the average radiation dose
commitment multiplied by the number of people receiving that dose;
it is the population dose commitment unit used in th'is analysis.
The output of the MILD0S computer code used in th.is analysis was
al so made 'in these uni ts.
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Estimates of excess cancer deaths because of rad'iation expo-
sure were made using the following risk factors:

Three hundred lung cancer deaths 'in the exposed population
for each 1,000,000 person-WLM of dose commitment from inha-
lat'ion of radon-daughter products (EPA, 1982).

One hundred twenty cancer deaths in the exposed popu'lation
for each 1,000,000 man-rems of dose commitment from ex-
posure to gamma rays (National Academy of Sciences, 1980;
Cohen, 1981 ) .

In all the dose calculations, the average radioactivity 1eve1
I ess the normal background I evel was used f orimpact eval uat.i on.

5 .2.2 Impacts du.ring refl_gcl'i al actjon

Radiat'ion doses to remedial-action workers and to the general
populatjon out to 80 kilometers were calculated using the MILD0S
computer program (NRC, 1981). The MILDOS program provides esti-
mates of potential radjation exposure to individuals in the vicin-
ity of a uran'ium mjll tailings disposal sjte. The inputs to this
program consi st of popul at'ion-di stri buti on, meteorol og'i ca1 , and
radionuclide data. The meteorological data used are presented in
AppendiX D, Meteorolog'ica1 and A'ir-Quality Information, in the
DEIS and the popul ati on data used are di scussed in Appendi x I,
Information on Populations, Soc'ioeconomics, and Land Use, in the
DE IS.

Several types of radi onucl'ide em'iss jon rates were used; the
emjssjon rate of radon from the surface (radon flux), partjculates
made a'irborne by wind erosion, and particulates becoming airborne
during the construction activity. EPA particulate emissjon fac-
tors for open conveyors were used to predict fugitive dust emis-
si ons for Alternative 3b because emissi on factors for pipe
conveyors have not been developed. This approach probably results
i n the overestimati on of rad'io'logi ca1 heal th ef fects for
Alternative 3b. Surface radon-222 releases were inferred from re-
ported radiun-226 concentrations (FBDU, 1981) using the relation
that one p'icocurie per gram of radium-226 results in one picocurie
per square meter per second of radon-222.

t/ind-erodeci radiological particulate releases would depend on
the areas of radi oacti vely contaminated materi al exposed during
the remedi a'l act'i ons. These areas were esti mated f rom a previ ous
work (FBDU, 1981). MILDOS contains wind suspension factors based
on various experiments. During the remed'ial actions, some contam-
inated particulates (dusl) would be picked up and dispersed by the
wind. This process and the amount of such release are described
in Section H.3 of Appendix H, Radiological Information, in the
DE IS.

Estimates of the excess dose commitment to the general public
within an B0-kilometer radius for a 100-year period are presented
in Table 5.1 for each of the alternat'ives; the potential excess
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cancer deaths associated with these dose commjtments are also pre-
sented. The 10O-year tjne period incl udes tine for the remedj al
actions p'l us normal j zation t'ine. These estimates were made using
the rethods outljned above and descrjbed in detail jn Appendix H,in the DEIS. The expected excess cancer deaths were obtained by
multjplying the rjsk factors described jn section 5.2.r by the.
dose commi tments.

Excess cancer deaths to the general popul ation during 100years from whol e-body gamma ray exposure are 0.023, 0.0029,
0.0056, 0.0206, 0.0035, and 0.011 persons for Alternatives 1, Z:
3a, 3b, 4, and 5, respectively. Stati stical ly, about one person
in six nationally wjll die of cancer from causes not assocjateo
with remedial action (D0E, 1983a) or about 18,000 people among the
108,866 people who live wjthin B0 kilometers of the Bodo cinyon
si te. Duri ng the remedj al act ions , exposure to rad'i at ion j s
projected to result in excess cancer deaths, principally from lung
cancer. The total excess bronchjal dose over a 100-year period
for Alternative 1 (no action) is 66,000 man-rem per 100 years.
The excess bronchial doses for Alternatives Z, 3a, 3b, 4, and 5for the same 100-year period are 969, 1050, 1050, 996, anO 2622
man-rem, respective'ly. These exposures would result in r.32,
9.019' 0.021, 0.021, 0.020, and 0.053 projected excess lung cancer
deaths for Alternatives 1, 2,3a,3b,4, and 5, respectiveiy, over
100 years. The excess doses from Alternatjves 2 through 5 are
about one to four percent of the dose resulting from the no-action
al ternative.

Estimates of the 50-year excess dose commitments to the reme-
di al -action workers duri ng the remedj a'l action are presented i n
Table 5.2 for each of the alternatives; the potentiar excess can-
cer deaths associated with these dose commitnents are also shown.
The excess dose commjtments range from 108 to 909 man-rem for tne
whole body and 333 to 2800 man--rem for the bronchial epithelium.
The expected excess deaths among workers range from 0.0066 to
0.056. The largest excess dose commjtments resurt from
Alternative 5, 909 man-rem for the whole body and 2800 man-rem forthe bronch i a'l epi t he 1 i um, and the '1 arges t totar expected exces s
deaths, 0.165, also result from Alternative 5.

In Alternatives 3a, 4, and 5, indi viduals adjacent to thetruck transportation route m'i ght be exposed to gamma radi ation
from passing trucks carrying contaminated materjJrs. The doses
were calculated using the computer code TRANSDOS whjch is de-
scribed jn Section H.2.3 of Appendi x H, Radiologi cal Information,in the DEIS.

Doses resu'lting from the transportation of materiar are sig-nificantly less than those described above. A person located at a
distance of 100 neterp from the transportation route would recejvea dose of r.2 x 10-'millirem (mrem) from a truck with contam-
inated material traveling at 23 mi les per hour (Section H.3.3,
Appendix H, in the DEIS). The maximum dose estimated to be re-
cejved by workers transporting the material js l0.B mrem per day
or 2.6 rem for the year.
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5.2.4

5.2.3 Impacts after remedjal actjon

The only pathway of sign'if icance after remed'ial action wourd
be radon emissions from the rec'lajmed pi1e. particulate releases,
should they occur, would involve only cover materia'l w'ith its back-ground concentrati ons of natural 1y occurring radi ation.
simi'lar1y, gamma radiation from the pile would be equivalent to
the loca'l naturally occurring background radiation. Raoon flux
from the pile wou'ld conform to the EpA standard, i.€., Z0
picocuries or less per square meter per second. This is about 20
times greater than the natural flux as estimated from radium con-
centrat'ions (see Table H-7, Appendix H, Radiological Information,
in thg DEIS) and a one picocurie per square meter per second
(pci/m'sec) radon flux due to a radiun-zz6 concentrat'ion of one
picocurie per gram (nCi7g1.

Radi ol ogi ca1 impacts of acci dents

Two accident scenarios were considered for Arternatives z,
3d, 4, and 5. since trucks would be used for transporting contam-
inated materials for these action alternatives, the fjrst accident
scenario considers the overturning of a truck carrying tailings ma-
teri al . The one-hour whol e-body doses to j ndi vi dual i at dj sIances
of 0,1, 0.5, 1.0, 1.5, and 2.0 km from this accident would be very
small (app6ox'imately one-[j..,llionth of background), ranging from
5.9 x 10-' to 2.3 x 10-" millirem (see Table H-23,- Ap-pendix
H, in the DEIS).

The second accident scenario considered for the action alter-
natives was that of waterborne transport. This scenarjo assumed
that a truckl oad of tai 1 ings would be dumped jnto the Animas
River. Transport of the tailinqs by suspens'ion was assumed to be
the mechanism of di spersion. 0nce in the river, the ta'i r ings s1 ug
would be subject to longitudinal dispersion that would lower tha
concentratjon as the slug moved downstream. The maximum concentra-
tion of radium-226 'in the Animas River at 10, 100, and 1000 meters
would be 7800, 2466, and 770 pci/1, respectively. As radium-226
would be in an insoluble form, the concentrations at 10,100, and
1000 meters from the spi11 would be below the max'imum permissible
concentration (MPC) of 30,000 pCi/l as set forth in NRC's
Standards for Protection Against Radjation, 10 CFR part 20.

For Alternative 5, the same two accident scenarios are appro-
priate for taiiings transportation. In ado'ition, two accident sce-
narios were considered for accidents involving transport of the
uranium slurry by truck from the Long Hollow reprocessing site to
a mill such as at Blanding, utah. The impacts are negligible for
a spi11 of the slurry on 1and, compared to the already small jm-
pact of a tailings spi11, because of the high moisture content of
!he slurry wh'ich prevents wind dispersion of the uranium precip-jtate. For a spi11 of the slurry into the Animas River, the hign
urani um concentration in the s1 urry materi al would cause the in-
stantaneous concentratjons at 10, 100, and 1000 meters downstream
to .exceed the MPC in water for insoluble natural uranium. How-
ever, s'ince the MPCs are for continuous releases to the environ-
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rnent, jt js reascnable to ave|'age
over t jme. For an averagi ng t j rne

water at iro.i nts 10,
3500, and 1100 pCj/l , respectjvely, well below tite

nuous releases.allowable MPC for conti

IMPACTS ON AIR QUALITY

Tne irnpacts on air quality for each of the remedial-action alterna-
tives have been assessed using the VALLEY atmospheric d'ispersion model ap-
propriate in mountain and va'l1ey terra'in. The Colorado Ajr Pclllution
Control Division recommended the use of the VALLEY model as a screerting
technique in the Durango region (Colorado Department of Health, 19Bi). A

d'iscussion of the use of this model is contajned in Appendix D,
Meteorological and Air-Quality Information, in the DEIS, Sections 0.2.I
and D.2.L2, and in Section D.3.16 of the Addenclum to Appendix D'in this
FEIS. Short-term (24-hour) effects on total suspended particulate (TSP)
matter were predicted assuming worst-case meteorological condi tions sug-
gested by the Environmental Protection Agency (EPA, L977b). These con-
d'it.ions are a wind speed of 2.5 meters per second under extremely stable
atmospheri c condi tj ons. The 1 ong-term (annual ) effects of the varj ous a l -
ternatjves on the TSP air quality were predicted with the VALLEY model us-
i ng I9BZ meteorol ogi ca1 data from the meteoro'l ogi cal moni tori ng stati ons
in Durango and Bodo Canyon.

Emissi on rates of f ugi t'ive part j cul ate matter f or each earthmovi ng ac-
ti vi ty f or each a.lternat'i ve were cal cul ated us i ng f ormul as accepted by the
EPA and the State of Colorado (EPA, L977a; Colorado Departmen*u of Health,
1981 ) . Assumpti ons used i n the emi s si ons cal cul ati ons have i ncl uded rea-
sonably avai lable control measures, such as water spray, in accordance
with the Colorado Air Quality Control Regulations. The calculated emjs-
si on rates were used 'in the model to predi ct the maxi mum concentrat.i ons
for each al ternat'i ve and each si te. A di scussi on of the detai I s of the
modef ing assumptions 'is given in Appendix D, Section D.3.16, in thjs FEIS.
The resulting maximum expected concentrat'ions would be the sum of the max-
imum ambjent background concentrat.ion discussed in Section 4.4 and the pre-
dicted maximum concentrations from the model.

The annual ai r po1 I utant concentrati ons resul ti ng from vehj cul ar ex-
haust emissions were estimated by scaf ing the VALLEY mode.l concentration
results for particu'late emissions at the Durango site. The vehicles con-
si dered were al I di esel -powered constructi on eq ui pment, such as bul I doz -
ers, motor graders, scrapers, compactors, I oaders, on-si te trucks, and
backhoes. Exhaust emi ssi ons from trucks routi nely travel i ng between the
mi l'l s'ite and disposal site were a'lso calculateo. Emjss jons from ernploy-
ees' vehicles were considered to be inconsequential relative to the nearly
cont'inuous truck traffic and diesel-powered construction equipment.
Results of these analyses are presented'in subsequent paragraphs for each
of the remedi al -acti on al ternati ves .

Al ternat.ive 1 - no acti on

p"i Ies have d fug'i tive emjssjon frorit blorrrirtE
emissjon because surface crusfjflg, precjpi t,a-

tlre insf ari f anecLl s ctn,:enf ra- r--r Ii-.

of 24 harirs, the aver'dgft ,tirr-
100, and iUU0 met,ers dovlnsIre.]ri1centrat'i on i n

were 11,000,
30,000 pcj/l

5.3

The exjsting
dust. This is a

taj l ings
var i ab I e
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tirtn attd wind velocity w'ill produce vary'ing effects at djfferent times.
The cottcentrations for TSP at th'is locatjon were monjtored during 1982 and
are presented in Section 4.4 and Table D-8, Appendix D in the DEiS, as in-
dicators of what would continue with no action. Tne TSP monitoring pro-
gram was conducted frorn January, rg92, through March, 1983. The highest
24-hour 4oncentrati on measured was I42 mi crograms per cubi c meter
(microg/m") wh'ich occurred on Uay 1i, L982, and the annual geometric
mean for 1982 was 40.5 microg/m'. For comparison, the primary and sec-
on0ary 24-houy National Ambjent Air Quality Srandards (NAAQS) are 260 and
150 m'icrog/m", respective1y, 4nd the primary and secondary annual stan-
dards are 75 attd 60 microg/m", respectively. Colorado air-quality stan-
dards for particulates are identical to the national standards.

Al ternati ve 2 - on-si te stabi I i zation

A'ir-quaf ity impacts during stabilization at the Durarrgo site wou'ld be
assocjated with the earthmoving activities and the equ'ipment utilized jn
those activit jes. The diese'l-powered construct'ion veh'icles would produce
exhaust emissions of carbon monoxide, hydrocarbons, nitrogen oxicles, sui-
fur oioxide, and part'iculates; these emjssions, as estimated from EPA emis-
sjon factors (EPA, 1977a), would be 6.1, 2.4,26.4,2.0, and 1.7 tons per
year, respecti vely ( see Tabl e 0.26, j n the Addendum to Appendi X D,
Meteorolog'ica1 and Air-Quality Information, in this FEIS). These emjs-
sions would be substantially less than fugitive dust em'issions, and resul-
tant concentrations would in all cases be well below Federal ambient a'ir
qual i ty standards.

The greatest emissions would be fug'itive dust related to earthmoving
acti vi t ies. Fugi t'ive dust emi ssi ons f rom these acti vi ti es are est irnated
to be 96.i tons per year and a maximum of 0.40 ton per day. Fug'itive dust
emi ssi ons were cal cul ated for materi al moved by bul I oozer and front-end'loader, and transported by front-end loaders and trucks, assuming a total
of 1.6 million cubic yards ot rnaterial wou'ld be stabilized. The highest
annual average and 24-hour averagp concentrations off the sjte are predict-
ed to be 34 and 133 microg/m", respectively (see Table D.37, in the
Addendum to Appendi x D in thi s FEIS) . Pred'icted f ug'iti ve dust 'impacts de-
crease rapidly with distance from thejr source.

Maximum expected concentrations resulting from on-site stabjlization
woul d be the predi cted concentrati on pl us background concqntrati on (see
Table D-8, Appendix D in the DEIS) or 74 and 275 nicrog/m", respective-
ly, for annual and 24-hour averages (see Table D.38 in the Addendum to
Appendix D in the FEIS). Maxjmum expected concentrations and the NAAQS
are shown in Table 5.3. The primary NAAQS were established to protect pub-
l'ic health; the secondary NAAQS b/ere establjshed to protect publ'ic wel-
fare. The predicted effect of on-sjte stabilizat'ion would produce
concentrations that are about equal to the primary annual standard and
slightly above the primary Z4-hour standard.
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Table 5.3 Estimated maximum f ugi ti ve
wi th on-si te stabi I i zati on
Air Qua'l ity Standards

dust concentrati ons
and Nat i onal Ambi ent

?4-hour average
con cent rati gn 

*

(rni c ro g/n" )

Ann ua I aver age
con centr at i qn

(microg/m")

Maxi mum predi cted of f -s j te
concentrat'i onu
P ri mary NAAQS' h
Secondary NAAQS'

74,

13l, .
275
260
150

flruot to be exceeded more than once per year.
"Colorado Ambient Air Quality Standards are the same as the Natjonal

"Ambi 
ent Ai r Qual i ty Standards (NAAQS ).

lGeometric mean.
"For guidance to achieve 24-nour standard.

Alternative 3a - stab'ilization at Bodo Canyon with truck transport

Air-quality impacts from tnjs alternative would be temporary and
would result from excavation operations at the Durango site, transport'ing
the contaminated materials to the Bodo Canyon site, and the stabilizatjon
activities at the Bodo Canyon site.

D'iesel -powered construct'ion equipment operating at the Durango and
Bodo Canyon sites would produce exhaust emissions of carbon monoxide, hy-
drocarbons, nitrogen oxides, sulfur dioxide, and particulates. Using EPA
em'issi on f actors (EPA, L977a) , the exhaust em j ss'ions at the Durango si te
are estimated to be 2.L,0.7,9.1,0.7, and 0.6 tons per year, respective-
1y (see Table 0.26 in the Addendum to Appendix D, Meteorological and
Air-quality Information, in the FEIS). Exhaust em'issjons at the Bodo
Canyon site are estimated to be 10.3, 3.9, 44.3,3.4, and 2.9 tons per
year for carbon monoxide, hydrocarbons, nitrogen oxides, suifur diox'ide,
and particulates, respect'ive1y. These emissions woulcl be substant'ia11y
less than fugitive dust emiss'ions, and resultant concentrations would jn
all cases be well below Federal ambient air quality standands.

Fugi ti ve dust emi ssi ons from earthmovi ng acti vi t'i es at both the
Durango and Bodo Canyon sjtes are estimated to be 136.6 and 96.0 tons per
year, respecti ve1y. The transportati on corri dor between the two s'i tes
would generate an additional 480 tons per year of particulate emissions.
Since the gravel-surfaced haul road would be treated w'ith a water or chem-
ical dust pa1 liative, it is assumed that the particulate emjssions would
be evenly distributed over the 3.5-mile corridor length (see Section
D.3.17, Addendum to Appendix D, in this FEIS) to predict a conservative up-
per limjt of the impacts. Tnis emission rate is about 0.6 ton per day per
mile. Because of the temporary nature of these emissions at any given lo-
cation, the corridor emissions were not modeled.
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Maxjrnum predjcted annual and 24-
matter off the Durango site, {reated by
jmately ?9 and I28 microg/m', respect,j
Appendjx D, Mete0rological anct Ajr-Qu
Concentratj ons fal I off rapi d1y at j
pi I es .

hour concentr at i ons of part j c ul ate
acti vi t'i es at the si te, are appr0x-
vely (see Table 0.37, Addendum to
a1 i ty I nformatj or, i n thj s FE IS ) .
ncreasjng disfances away from the

Maxjrnum predjcted annual and ?4-hour
matter off the Bodo Canyon s i te are approx
respect'i vely (see Table D.37 'i n the AcJoendun

The maximum expected concentrati ons (pred'i cted concentrations p1 us
background concentrati ons ) resul ti ng from stabi 'l i zati on i n Bodo Canyon are
summarized in Table 5.4 (see Table D.38 in the adoendum to Appendix D'in
this FEIS). The Colorado standards and NAAQS are also presented for com-
pari son . The maxi mum expected effects at the Durango s'i te are al most
equal to the Federal primary annual standard, and slightly above the 24-
hour stanoard. The maximum expected effects at the Bodo Canyon site are
somewhat below the Federal annual standard, but substantially above the 24-
hour standard cl ose to the s'ite.

concentratj ons of parti cu1 a{e
.i rnate 1y 4U an d 233 mi crog /mu ,
to Appendjx D jn thjs FEIS).

Table 5.4 Estimated maxi mum off-sj te concentrati ons of
part j cul ate matter w j th stab j I izat j on
actj v j tj es at Bodo Canyon wj th truck tran sport

24-hour average
concentrat {on

mj crog /n" )

Annual average
concentration

(rni crog/mr;

Durango s'i te excavat'i on
Bodo Canyon aqtjvjt'i es
P ri rnary NAAQS " t
Seconcjary NAAQSd

act'i vi ti es 70

?9u

130,.

270
310 A

i33;

"Colorado Ambient Air Quaf ity Standards are the same as the National

^Ambient 
Ajr Qual ity Standards (NAAQS).

lGeometri c mean.

!for guidance to achieve 24-hour standard.
"Not to be exceeded more than once per year.

Alternative 3b - stabil'ization at Bodo Canyon with conveyor transport

Air-qua1 ity impacts from this alternative woulo be temporary and
would result from excavation operat'ions at the Durango site, transporting
the contaminated materials to the Bodo Canyon site, and the stabil'ization
activities at the Bodo Canyon si te.

Diesel-powered construction equipment operat'ing at the Durango and
Bodo Canyon s'i Ies would produce exhaust em'issi ons of carbon monox'ide, hy-
drocarbons, nitrogen oxides, sulfur dioxide, and particulates. Exhaust
emissions at the Durango site are estimated to be 3.0, r.z, 12.6,1.0, and
0.8 tons per year, respectively. Exnaust em.issions at the Durango site

T9?



would be slightly higher than those for Alternative 3a due primarily to
the extens'ive use of two Sauerman scrapers for loading the tailings onto
the conveyor. Impacts from these exhaust emj ssj ons woul d be negl i gi b1 e

and easily w'ithjn all ajr qual'ity standards. Exhaust emissions at the
Bodo Canyon sjte would be 6.3, 2.3,26.9,2.L, and 1.8 tons per year for
carbon monoxide, hydrocarbons, nitrogen ox'ides, sulfur dioxide, and
particulates, respect'ive1y. These emissjons would be substantially less
than fugi ti ve dust emi ssi ons, and resul tant concentrati ons woul d i n al 

'l

cases be well below Federal ambient air quality standards.

Fugitive dust emissjons from earthmoving actjv'ities at the Durango
and Bodo Canyon s'ites are estimated to be 33.1 and L?7.8 tons per year, re-
spect'ive1y. EPA em'issi on f actors f or open conveyors were used to cal cu-
I ate the expected emi ss'ions because emissi on f actors f or p'ipe conveyors
have not been developed. This approach probably results in overestimation
of the conveyor fugitive dust impacts. The truck transportatjon corri0or
between the two sites wou'ld generate an additional 43 tons per year of par-
tjculate emissjons. Particulate em'issions along the conveyor corridor
would be approximately two tons per year. Because of the temporary nature
of these em.iss'ions at any g'iven location, the corridor emissions were not
model ed.

Maximunr pred'i cted annual and 24-hour concentrati ons
matter off the Durango s'ite are approximately 12 and 46
spectively (see Table D.37 in the Addendum to Appendix D,
and Air-Quality Information, in this FEIS).

of partiSul
m'i c rog/m ,
Meteoro 1 ogi

arti c u1 ale
mi crog/m ,
s FEIS).

ate
re-
cal

Maximum predi cted annual and 24-hour concentrati ons of
matter at the Bodo Canyon site are approx'imately 52 and 264
respectively (see Table D.37 in the Addendum to Appendix D in thi

Tne maxirnum expected concentrabi ons (predi cted concentrati on pl us

background concentrat'ion) resulting from stabilization in Bodo Canyon with
c0nveyor transport are summarized in Table 5.5 (see Table D.38 in the
Addendum to Appendix D in the FEIS). The Colorado standards ano NAAQS are
also presented for comparison. Annual and Z4-hour concentrations at the
Durango site woulo be well below the Federal standards. At the Bodo
Canyon site, annual concentrations would be s1 ightly below the Federal
standard, but maximum Z4-hour concentrations will be well above the 24-
hour standard.
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Tabl e 5.5 Estimated maximum
matter with stabil
conveyor transport

off-si te concentrati ons of partj cul atejzation activjties at Bodo canyon w'i th

Annual average 24-hour average
concentrafi on concentrat j on
( m j crog/m') (m j crog/mr )

Durang0 sjte excavatjon act'i vit,jes

Bodo Canyon sjte

P ri mary NAAQS 
a

S ecorr dary NAAQS 
a

52

68

75b

60b, 
c

1BB

341

260d

150 
d

8l terlati ve lL - stabi I i zati on at Long Hol I ow

uCol orado Ambi ent Aj r Qual i ty Standards are

^Arbient 
Air Quality Standards (NAAQS).

lGeornetri c mean.

)For gui dance to achi eve z4-hour standard."Not to be exceeded more than once per )€dr-.

the same AS the Nati onal

A'ir-quaf ity impacts from Alternative 4 would be temporary and wouldresult from site preparation activit'ies at the Long Hollow siie, excava-tion operations at the Durango site, transporting contaminated materials
to_ _the !ong Hol low site, and the stabi I jzation activ'i ties at the Long
Hollow site.

D'iesel-powereo construct'ion equipment operating at tne Durango and
Long Hollow sites would produce exhaust emissions of. carbon monoxid"e, hy-
drocarbons, nitrogen oxides, sulfur dioxide, and particulates. Using fi'n
emission factors (EPA, I977a), the exhaust emissions at the Durango siteare estimated t9 be 3.1,1.0,13.6,1.1, and 1.0 tons per year, re-
spectively (see Table D.26, in the Addendum to Appendix D, tqeteorological
and Air-Quaf ity Information, in this FEIS). The annual aii-po1 lutant con-
centrations from these qmissjons at the Durango site are cajculated to be'less than 3.4 microg/m' for all criteria poTlutants. Exhaust enriss'ionsat the Long Hollow sjte are estimated to be Iz.o, 4.7, s2.4,4.0, and 3.4tgns p-er year, respectively. Tnese emissions would be subsiantiitty lessthan fugitive dust emissions, and resultant concentrations would in all
cases be well below Federal ambient air quality standards.

Fugi ti ve dust emi ss'ions f rom earthmovi ng act'ivi ti es at the Durango
and Long Hollow s'ites are estimateo to be 135.+ tons per year and 165.0
tons per year, respect'ive1y. The transportation corrjdor between the twosites would generate an additional 1416 tons per year of particulate em'is-sions. Since the gravel-surfaceo haul road wou'ld be treated with a wateror chemical dust palliative, 'it is assumed that the particulate em.issions
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would be evenly distrjbuted over the 11-mile corridor length (see Section
D.3.17, ifl the Addendum to Appendix D, Meteorological and Air-Quality
Information, jn the FEIS) to predict a conservative upper ljmit of the
impacts. This emission rate is about 0.5 ton per day per mi1e. Because
of the temporary nature of these emj ssions at any gi ven locat'ion, the
em'i ssi ons were not model ed.

The maxjmum predjcted annual
ulate matter off the Durango site
tjvely (see Table D.37, 'i n the
Concentrations fall off rapidly
p j I es .

and 24-hour concentrations qf partjc-
are about 29 and L25 m'i cr0g /m", respec-

Addendum to Appendjx D in thjs FEIS).
at 'i ncreasing djstances away from the

The maxi mum predi cted an nual
ulate mqtter off the Long Hollow
mi crog/m", respectjvely (see Table
in this FEIS).

and 24-hour concentratjons of partic-
si te are approx i matel y 48 and 20L

D.37 , i n the Addendum to Appendj x D

The maxjmum expected concentrations (predicted concentrations plus
background concentrations) resul ting from stab'i l'ization in Long Hol low are
summarized in Table 5.6 (see Table D.38, 'in the Addendum to Appendix D, 'in

thjs FEIS). In the absence of on-sjte data for Long Ho11ow, Bodo Canyon
background concentrations were used for Long Ho11ow. At the Durango s'ite,
concentrations would be slightly above the Federal 24-hour standard, but
slightly below the annual standard. At Long Ho11ow, concentrations would
be above the Z4-hour standard and below the annual standard. The Colorado
standards and NAAQS are also presented for comparison. The maxjmum expect-
ed effects at the Durango site are about 99 and 80 percent of the Federal
primary annual and 24-hour standards, respect.ively.

Table 5.6 Estimated maximum off-site concentrations of
oarticulate matter with stabi lization act.ivities
at the Long Hollow site

Ann ua I ave rage
concentratiqn

( mi cro g/n" 1

?4-hour average
concentratiqn

(m'i crog/m")

Durango s'i te excavation activjties

Long Hollow activ'i tjes

Prj mary NAAQSa

Seco nd ary NAAQSa

7A

64

75b

60b

267

278

260d

150d

ucol orado Amb'i ent Aj r Qual i ty Standards are the same

uAmb'i ent Air Quality Standards (NAAQS).

lg.ometric rrean.

iFor gujdance to qchieve 24-hour standard.
-Not to be exceeded more than once pe r year.
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Alternative 5 - reprocessing and stabilization at Long Hollow

Air-qua1 i ty impacts from the reprocessing acti vi ti es woul d resul t
from tail'ings removal and site reclamation at Durango; tail'ings reprocess-
jng, waste disposal, and site restoratjon at Long Ho11ow; ano transport of
contam'inated materials between siles. There would also be the d'ismantf ing
of the process mi11 at Naturjta and transport to Long Ho11ow, as well as
excavation of material from borrow areas near the sites and the haulirro of
materials for reprocessing.

Di esel -powered constructi on eq ui pment operati ng at the Durango and
Long Hollow sites would produce exhaust emjssions of carbon monoxide, hy-
drocarbons, nitrogen oxides, sulfur dioxide, and particulates. At the
Durango site, using EPA emission factors (EPA, I977a), these exhaust emis-
sions are estimated to be 5.2, 1.5, 22.4, L.7, and 1.3 tons per year, f€-
spectively (see Table D.26, in the Addendum to Appendix D, Meteorological
and Air-Quality Informat'ion, 'in this FEIS). Exhaust emjssjons at the Long
Hollow site are estimated to be 15.7, 5.1, 67.2, 5.0, and 4,2 tons per
year, respectively. These emissions would be substantially less than fu-
gitive dust emissions, and resultant concentrations would in all cases be
well below Federal amb'ient air qua"lity standards.

Fugitive dust emissions from earthmoving activities at both the
Durango and Long Hollow s'ites are eslimated to be 58.2 and 78.0 tons per
year, respectively. The transportation corridor between the two si tes
would generate an additional 370 tons per year of particulate emissions.
Since the gravel-surfaced haul road would be treated with a water or chem-
j cal dust pa1 I i ati ve, i t i s assumed that the parti cul ate emi ssi ons woul d
be evenly di stri buted over the 11-mj I e corridor 1 ength (see Secti on
D.3.17, in the Addendum to Append'ix D, in this FEIS) to predict a conserva-
tive upper l'imit of the impacts. Tnjs emission rate js about 0.1 ton per
day per mile. Because of the temporary nature of these emiss'ions at any
gi ven I ocati on, the emi ssi ons were not model ed.

The maximum predicted annual
ul ate matter off the Durango si te
tively (see Table D.37, jn the
Concentratjons fall off rapidly
pi I es.

and z4-hour concentrati ons qf
are about 12 and 5E mjcrog/mu,

Aodendum to Appendjx D, in thj
at incr"eas'i ng djstances avlay

part'i c-
respec-

s FEIS).
from the

The max'i mum pred'i cted an n ual and
ulate {natter off the Long Hollovr sjte
crog/fi", respectjvely (see Table 0.37,
this FEIS).

24-hour c0ncentrat'i ons of partic-
are approx j matel y 13 and 43 mj -jn the Addendum to Appendix D, jn

The maximum expected concentrati ons (predi cted concentrat i ons p1 us
background concentrations) resulting from reprocessing and stabi l'izat'ion
in Long Hollow are summarized in Tab'le 5.7 (see Table D.38, jn the
Addendum to Appendix D, in this FEIS). Tne Colorado standards and NAAQS
are also presented for comparison. The maximum expected effects at the
Durango site and Long Hollow site are well below the Federal primary annu-
al and 24-hour standards.
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Table 5.7 Estimated max'i mum
parti cul ate matter
stabi I izati on act'i

off-si
wi th

v'i ti es

te concentrat'i ons of
reprocessing and
at the Long Hollow s'i te

?4-hour average
concentratlon

(m j crog/mJ )

Annual average
concentrati qn

(microg/n")

200

iffi:

act'i v'i ti es 52
29,

ffi;,.

Durango sj te excavati on
Long Hol I ow aEt j v'i t j es
P r.i mary NAAQS 

* 
\

S econ dary NAAQS "

5.4

uCol orado Amb j ent A j r Qua'l i ty Standards are
uAnbi ent, A'i r Qual i ty Standards (NAAQS ) .

lguometrjc mean.

lFor guidance to achieve ?4-hour standard.
'Not to be exceeded more than once per year.

IMPACTS ON TOPOGRAPHY AND SOILS

5 . 4. 1 Impacts .on topography

the same as the Nati onal

Tne no-action alternat.ive (Alternative 1) would have no 'im-

pact on topography.

Alternative 2 would affect the Durango s'ite, the borrow areas
in Bodo Canyon, and the quarry site west of the raffinate ponds ar-
ea. Contaminated soils from the raffinate ponds and other areas
would be excavated, relocated to the mill site, and blended into
the tai 1 i ngs duri ng recontouri ng of the tai 'l i ngs p'i 1es. The two
steeply sloped and flat-topped tailings p'i1es would be reshaped
aga'i nst Smel ter Mountai n i nto an area of about 38 acres (see
Figures 3.2 and 3.3). The reshaped pile urould have slopes of 3
horizontal to 1 vert.ical . Areas where contaminated materials are
excavated at the Durango site would be backfilled with borrow mate-
rials from Booo Canyon, graded to smooth out the irregular sur-
faces, and vegetated. At the borrow areas jn Bodo Canyon, the
present gerrtle slopes would be flattened and the deep erosion gu1-
lies would be removed. Slopes around the borrow areas would be
recontoured to bl end w'ith the surround'ing terra'in and revegetated.

Both options of Alternative 3 would affect the Durango site,
the Bodo Canyon site, the borrow areas'in Booo Canyon, and the
quarry site west of the raffinate ponds area. All of the tail-
ings and other contaminated materials would be removed from the
Durango s'ite whi ch woul d return the si te to a I eve1 compati bl e
with the surrounding terrain. The tailings piles and mill site ar-
eas would revert to a relatively flat bench along the west bank of
the Animas Ri ver. After removal of contami nated mater.i a1s , the
raffinate. ponds would be recontoured. These and other areas where
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5.4.2

contaminated materials are excavated would be backfilled with mate-
rials imported from Bodo Canyon, graded to smooth out irregular
surfaces, and vegetated. At the Bodo Canyon site, partial below-
grade stabilization of the contaminated materials would result jn
changing approximately 38 acres (excluding the 3 horjzontal to 1

vert'ical embankment slopes) from a shallow drainage basin to a rel-
ati vely f1 at-topped mound wi th a surface el evati on of ap-
proximately 7110 to 7LI5 feet above mean sea level. The surface
would undulate s1 ightly to provide drainage. Maxjmum elevatjon
changes occur along the north side of the stabil'ization area where
the north embankment 'is located (see Figure 3.6). Here, ground
surface elevations would be rajsed about 65 feet, from approximate-
ly 7035 feet at the bottom of the drainage channel to 7110 feet at
the rim of the stabilizeo mound. Existing slopes w'ithin the bor-
row areas woulci be flattened and the erosion gullies eliminated by
excavation operations. Grading along the conveyor route woulo re-
sult 'in topographic alterations of a few feet at some locat'ions as
part of Alternative 3b.

Alternative 4 would affect the Durango site, the Long Hollow
site, and the Bodo Canyon borrow areas. Topographic changes at
the Durango site and Bodo Canyon borrow areas would be the same un-
der Alternative 4 as those described for Alternative 3[a]. At
the Long Hollow site, partial below-grade stabilization would re-
sult 'in changing an 80-acre area from a gently sloped, U-shaped
va11ey into a gently undulating, revegetated surface that would be
about four feet higher in elevation along its center line than at
its edges to provide surface drainage (see Figure 3.12). The
earthen embankment, constructed at the south end of the stabil'iza-
tion area, would have a revegetated downstream slope of 5 horizon-
tal to 1 vert'ical . Maximum crest height of the embankment would
be about 35 feet above the Long Hollow drainage channel.

Alternative 5 would alter the topography of the Durango site,
the Bodo Canyon borrow areas, the Long Hollow s'ite, and the quarry
s'ite. Topographical changes at the Durango and Bocio Canyon areas
occurri ng as a resul t of Al ternati ve 5 woul d be s'imi'lar to those
described for Alternatives 3a and 4. At the Long Ho11ow site, ap-
proximately 205 acres of gently sloped, U-shaped va11ey terrain
would be cleared and gracieo to accommodate leach tanks and evapora-
tion ponds related process equipment. Fol lowing reprocess'ing, the
stab'ilization area would cons'ist of a gently undulat"ing surface
covering 195 acres. The maximum height of the embankment area
would be 18 feet above the existing grade at the Long Hollow s'ite
with exterior slopes of 5 horizontal to 1 vertical.

Impacts on soi I s

No so'i ls would be affected by Alternative 1 (no actjon)

Estimated total quanti ti es of soj I materi al s that woul d be
used during construction operations for each of the remedial-
action Alternatives ?,3d, 3b, 4, and 5, as well as the types and
quantities of materials that would be'imported to each site are
l'isted'in Table 5.8.
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In Alternative 2, approximately 483,000 cubic yards of silty
clay and clay sojl would be imported from the Bodo canyon borrow
areas to the Durango si te for construct'ing the stabi I'izati on cover
and backfilling areas where contaminated soils were excavateo.
Topsoi 1s at the borrow areas (20,000 cubj c yards) wou'l d be
stripped, stockpiled, and replaced during reclamation. The top-
soil would undergo some degradation whjle stockpiled and would re-quire mulching and ferti I izati on before revegetating.
Approximately 50,000 cub'ic yards of sand and gravel bedding materi-
al would te imported from the quarry (see F'igure A-10, Ap[endix A,
Conceptual Designs and Engineering Evaluations, Remedial Actjon
Alternatives, in the DEIS) and placed over the c1 ay cover.
Another 15u,000 cubic yards of quarried gravel, cobbles, and boul-
ders would be 'imported and placed over the bedding materjal and
channel lining for erosion protection. In addition,57,400 cub'ic
yards of quarrieo riprap would be imported for constructing the
grouted riprap blanket at the top of the stabjljzat'ion cover be-
tween the diversion d'itcnes and the grouted riprap erosjon barrierat the toe of the stab'ilized pile along Lightner creek and tne
Ani mas R'i ver .

In Alternative 3a, 529,000 cubic yards of cl ayey soil ex-
cavated from within the Bodo Canyon disposal sjte boundary would
be reused in constructing the liner and stab'irjzation covLr. An
additional 522,00a cubic yards of on-site clayey soil would be
used to construct the retention embankments. Another 128,000 cu-
bi c yards of soi I arrd weathered rock wou'ld be excavated at the
site and used as supplemental fill material for the construction
operations. It is est'imated that 32,000 cubic yards of topsoil
would be stripped, stockpi 1ed, and repl aced over the compacted
clay stabilization cover. Approximately 113,000 cubic yards of
riprap and erosion-protectjon materials would be imported from tne
riprap quarry. As 'in Alternative 2, clayey soils would be ex-
cavated from the Bodo Canyon borrow areas and transported to the
Durango sjte for use jn backfilling areas excavated during decon-
taminatjon operations. Approx'imately 187,000 cubjc yards of these
soils would be requ'ired for reclamation of the Durango site.

In Alternative 3b, the same quantities of soils would be used
as have been described for Alternative 3a wjth one exception. The
quantity of fill used to improve County Road zrz and 211 would be
I ess wi th Al ternat'i ve 3b because the req ui r:ed road wi dth woul d be
less than 35 feet. A smal I amount of f i I I may be requ'ired during
the construction of the conveyor with Alternative 3b.

At the Long Hollow site (Alternative 4), a tota'l of 70,000 cu-
bic yards of topsoil would be stripped, stockpiled, and reuied dur-
i ng recl amat'i on of the s.i te. Excavat j on of the drai nage channe'l s
would provide 256,000 cubic yards of clayey soil for constructing
the retention embankment and the reclamation cover. Liner mater.il
al s woul d be obtai ned from the bottom of the di sposal si te;
407,000 cubic yards of soil and weathered shale would be excavated
and stockpiled; 351,000 cubic yards of sand and gravel wou'ld be jnr-
ported f,'om commercial sources for coi:strueting the underdrajn(drainage blanket). AnoLher 478,000 cub-ic yards-of clayey so.i .,

I r,-lil



5.5

from within the disposal sjte boundary and the downstream Dorrolr
area, would also be excavated for placement jn the reclamatjon co-
ver. The stockpjled liner materjals excavated from the bottom of
the di sposal area would be mj xed to obtain uni formi ty, and
recompacted over the sand and grave'l underdrain on the bottom of
the excavat.ion. About 77,000 cubic yards of ri prap mater.ials
would be imported for erosion protection at strategic locatjons in
the d'i version channels. Imported erosion-protection gravel for
stabilizing the cover would amount to 24L,000 cubic yards of mate-
ria'I. Haul road construction would require 120,000 cubic yards of
sand and gravel. It is expected that these riprap materials would
be purchased from comrrercial sources or obtained as waste from
county or state road-construction activities.

Under Alternative 5, reprocessing and stabiljzation of tajl-
ings at the Long Hollow site, 162,000 cubjc yards of topsoil would
be removed and stockpi 1ed on the eastern portion of the Long
Hollow site. The ljner system would consist of a lower liner of
compacted clay (260,000 cubjc yards), a layer of sandy fill
(130,300 cubjc yards), an inner synthetic 1iner, and a protective
cover of compacted c'lay (130,300 cubjc yards). All clay and sand
materials would be obtained from wjthin the d'isposal site or the
Bodo Canyon borrow area. Additional materials obtained from on-
site sources or other borrow areas would be 335,000 cubjc yards of
rock materj als for erosion protect'ion, [77,000] cubi c yards of
riprap, 1,005,000 cubic yards of silty clay for the radon barrier,
and 46,600 cubi c yards of aggregate materi al folin-pl ant roads.
Haul road construction would require 120,000 cubic yards of sand
and gravel.

IMPACTS ON MiNERAL RESOURCES

Evaluations of impacts on mjneral resources for each of the five al-
ternatives are based on the presence of proven resources at each of the al-
ternative di sposa'l sjtes. The no-action alternative (Alternative 1) would
not affect mineral resources.

There are no coal beds under the Durango site (Alternat'ive 2). Coal
beds under the Long Hollow site (Alternatives 4 and 5) are jn the Menefee
Formation at depths of 1000 feet or more, and mining of these coal beds is
un1ike1y. 0n1y Alternatives.3a and 3b would have any potential impact on
coal resources. This impact would be mjnimal since: (1) the estimated
400,000 tons of coal jn the Menefee Formation underlying the Bodo Canyon
si te are only j nd'i cated resources (not proven ) , and (2) the mi ni ng of
these thin coal beds, even jf they were proven resources, is not econom-
ica11y feasjble wjth present day mining practices in the western United
States. Assuming a market value of $20 per ton, $8.0 million worth of po-
tenti a1 1y recoverabl e coal woul d be lost under ei ther option of
A'lternative 3. Whether the Colorado l,Jildlife Commi ssion would authorize a
mineral lease for coal mining is unknown.

Use of t he Bodo Canyon s j te for
wou I d no t neces sari 1 y prec I ude fut ure
Public l-aw 95-604 requjres that the
Federal Government along wi th the dj

stabilization of the Durango tajlings
development 0f these coal res0urces.

mi neral rights be transferred to the
sposal site. Publjc Law 95-604 also
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authorizes the Secretary of the Interior, with the concurrence of the
Secretary of Energy and the Nuclear Regulatory Commission to dispose "of
any subsurface mineral rights by sale or lease...if the Secretary of the
Interjor takes such action as the Commjssion deems necessary pursuant to a
license issued by the Commjss'ion to assure that the residual radioact'ive
materials will not be d'isturbed by reason of any activity carrjed on fol-
lowing such disposition." However, it'is unlike'ly that these coal re-
sources would ever have a value sufficient to warrant development under
the conditions that the Nuclear Regulatory Comntission may place on develop-
ment of these resources i n order to ensure that the stabj I i zed tai 1 i ngs
were not disturbed by the mining operations.

There woul d be no impact to I ow impact on poterrt'i a1 oi I and gas re-
sources under any of the alternatives. The low to moderate potential for
oil or gas at Long Hollow js consioered to be a high risk situation for de-
veloping a producing we11. Moving the tailings to Long Hollow would fur-
ther reduce the likelihood that oil or gas could be produced at the site
because of the high cost of angle drilling. 0il and gas exploration wells
drilled previously near the alternate disposal sjtes have been dry.

The volume of alluvial sand and gravel underlying the Durango s'ite is
negligible when compared to the large and abundant deposits jn the Animas
R'iver valley. There are no sand and gravel deposits at ejther the Bodo
Canyon or Long Hollow sites.

Under Al ternati ve 5, reprocessi ng the urani um mi I I tai 1 i ngs, an est'i -
mated 435 tons of uranium and 2100 tons of vanadium could be recovered.
The recovered uran'ium would be jn the form of a slurry with a uranium con-
tent of 35 percent by we'ight whi 'le the vanadi um wou I d occur as a 15 per-
cent solution. Alternatives 1, 2,3d, 3b, and 4 would not prec'lude future
recovery of the uranium and varradium resources contained in the tailings
but would increase the costs of recovery.

IMPACTS ON WATER

5 . 6. I Impacts on s urf ace waters

The criteria used to evaluate the relative impacts of the re-
medial-action alternat'ives are: (1) project-related effects on
streamflows, and (2) project-rel ated effects on in-stream water
quality. Impacts on streamflows were evaluated by estimating the'increase in storm-runoff quantitjes resulting from project-related
acti vi ti es and compari ng these i ncreases wi th the fl ows of the
nearest stream under existing conditjons. Similar'ly, the impact
of water consumpt'ion was assessed by comparing the quantity of con-
sumpti ve use wi th the average annual fl ows of the affecteo
streams. It was assumed that the in-stream water quality would
vary'inversely with the sediment load derived from the affected ar-
eas. Consequently, the impacts on the water quality of streams
was assessed by estimating the additional sed'iment load contribut-
ed by project-related activities and comparing jt with the ambient
sediment loads of affected streams.
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Impacts !yri ng remed j el_act j ons

Alternative 1 (no action) would cause no addjtjonal impacts
on the surface-water environment other than those which presently
exjst. It js acknowledged that jf the
R'i ver, there w0uld be a considerable,
q ua'l 'i ty .

pi 1e sl j d 'i nto the Ani mas
short-term j mpact on water

During the remedi al-act'ion phase of Alternatiue 2, stabiliza-
ti on on the Durango s i te, storm runoff from contami nated areas
would be stored in a synthetical 1y I jned storage reservoir ano
used for dust suppressi on on the work'i ng areas and on-si te haul
roads. The quant'ity of this runoff, whicn normally wouid be dis-
charged'into the Animas River, would be small when compared to nat-
ural streamflows'in the Animas River. Therefore, on-site storage
of thjs tributary water would not have any measurable effect on
natural flows of the Animas River. Uncontaminated water required
for off-site dust control, tailings compaction, and the truck-wash
stations would be taken from the Animas R'iver at an average rate
of approximateiy 13,500 ga'l1ons each working day. This would be a
small fraction (0.0022 percent) of the average streamflow of 950
cubic feet per second (613,958,400 gallons per day), and only 0.22
percent of the lowest flow (94 cubic feet per second) ever record-
ed on the Animas River at Durango. l.lithdrawal of water at this
rate would not have any measurable effect on the quantity or qua'l-
ity of the streamflows of the Animas R'iver. Potable water re-
qui red for the constructi on workers woul d average about 3900
gallons each working day and would be purchased from the city of
Durango.

Under Alternative 3a (stabilizat'ion at the Bodo Canyon sjte
wjth transportat'ion by truck), on-site runoff from contaminated ar-
eas at both the Durango and Bodo Canyon sites would be collected'in syntheti ca1 ly I ined water storage reservoirs. The smal I amount
of retent'ion at either s'ite would not have any measurable effect
on the flow of the Animas River. During construction activities,
uncontaminated water requirements at Bodo Canyon would be pumped
to the site from a withdrawal point on the Animas Rjver.
Uncontaminated water requ'ired at the Durango s'ite f or Al ternati ve
3a (22,500 gallons each working day) would be almost twice that re-
quired for Alternatjve 2. Demano for potable water at the Durango
site wou'ld be about 2450 gallons per work day for Alternative 3a
and would be purchased from the city of Durango. Potable water
would have to be trucked to the Bodo Canyon s'ite.

t,lith Alternative 3b (stabi l'ization at the Bodo Canyon site
with transportation primarily by conveyor), surface-water manage-

a

S

ment wou I d be the same as for Al ternat i ve 3a .
of uncontamjnated water requjred each work'i ng
ing, dust control, and compaction would also
same as for Alternative 3a. In Alternative
be used on dust control for the conveyor;
woul d be needeo for truck washi ng and for
when compared wj th Al ternat'i ve 3a.

The total quant'i ty
day for tru ck was h-

be approx'i mately the
3b, more water wou I d
however, less water
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If the tai l'i ngs and other contami nated materj al s at the
Durango site are relocated to the Long Hollow site (Alternative
4), on-s'ite runoff at both sjtes would be controlled'in a sjm'ilar
way as for Alternative 3a and would not have any effect on the sur-
face-water environment. Uncontamjnated water requirements at the
Long Hollow site would be 35,000 gallons per work'ing day while the
underdrain and liner are constructed during the first 11 months of
the 28-month-long project. During the remain'ing 17 months, the wa-
ter requirements for Alternative 4 would be the same as those for
Alternative 3a and would have the same impacts. Water for the
Durango s'ite would be obtajneo from the Animas R'iver; however, the
source of the uncontaminated water at the Long Hollow site js not
established at this time. Probable sources for uncontam'inated wa-
ter are the Animas or La Plata Rivers. Any waters pumped from the
Animas or La P'lata R'ivers and not lost through evaporation or jn-
fi I trati on woul d u1 timately be returned to the'i r source stream.
In Alternative 4, potable water uSe at the Durango s'ite would re-
main the same as Alternative 3a (2450 gallons per work day), but
would increase at the Long Hollow sjte to 3200 gallons each work-
ing day for the rest of the project. Potable water would be
trucked to the site.

If the tai 1 i ngs and other contamj nated materi al s at the
Durango sjte are relocated to Long Hollow for reprocessjng and sta-
biljzation (Alternative 5), on-site runoff during the remedjal ac-
tion at both sites would be collected in synthet'ica11y ljned
storage reservo'irs. The small amount of retention at the Durango
site would have no measurable effect on the Animas River. At the
Long Hol I ow si te, the i ntermi ttent drai nages rece'i ve most of the'i r
runoff from off the site; the runoff would be routed around the
s'ite with diversion ditches. Therefore, only a minor effect on
streamflow would be caused by the retention of on-site runoff.
uncontaminated water requirements for this alternative are 10,000
gallons per work'ing day; water for the Durango site would be ob-
tai ned f rom the Ani mas R'iver, whi 1e poss'ibl e sources f or the Long
Hollow s'ite are the Animas and La Plata Rivers, or one or more
deep wells. Potable water use at the Durango site would remain
the same as for Alternatives 3a and 4, but would increase to a max-
imum of 3200 gallons per day at the Long Hollow site. The potable
water would be trucked to the site.

Neither Alternatives 2, 3d, 3b, 4, or 5 would have any ap-
preciable effects on the quantity or quality of ephemeral stream
waters along the transportation corridor. Some contamination of
the Animas River would be possible under Alternatives 3a,3b, 4,
or 5 if a transportatjon accident occurred in wh'ich a truck loaded
with contaminated materials overturned, spilling its load into an
ephemeral tributary, and then the contaminated materials were car-
ried by storm runoff to the Arrimas River. Such an accident is pos-
sible but highly improbab'le.

All of the action alternatives include the removal of vegeta-
t'ion and contaminated soils from withjn the floodplain and wet-
I ands of the Animas Ri ver and Li ghtner Creek (see Appendi x J,
Floodplain and l'.|etlanos Assessment, in the DEIS). These act'iv-
ities would result in a maximum jncrease of five and 2l percent in
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the cross-secti onal area of the Animas Ri ver and
f I oodpl ai rS, respect j vely, duri ng a 100-year f I ood
of 5.1 acres would be jmpacted. These actjv'i tjes
detectabl e ef f ect
vel ocj ti es ) over

Ljghtner Creek
event. A total
would have no

ow he'i ghts andon flooci condjtjons (j.e., fl
the affected I en gth of the ch an nel s . The

d'isturbed area wou'ld be recontoured and revegetated f ol1owi ng
removal of the contaminated soils.

Impacts after remedial actions

The no-action alternative (A'lternative 1) would have no ef-
fect on present quantit'ies or uses of the surface-water systems
(Anjmas Ri ver and Li ghtner Creek) assoc'i ated wi th the Durango
site. Alternative 1 implies that the existing uranium-tailings
p'iles would be left as they are now. Under ex'isting conditions,
there i s a potenti a1 f or eros jon of the toes of the p'i'les by f lood
f1ows in Lightner Creek and the Animas River whjch could result in
the release of contaminated materials into these streams. There
is evidence of surface erosion on the sideslopes of the tailings
pi1es. If erosion continues, it 'is likely that contaminated mate-
rials would be deposited in the Animas River. A1so, because of
the permeability of the soil on the site, any leachates generated
over a period of tjme would 1ike1y reach the Anjmas River. Thus,
under the no-acti on a1 ternati ve, there i s a possi bi 1 i ty that the
water quality of the Animas River would be degraded because of the
release of contaminated sol ids or leachates from the tai 1 ings
p'i1es. The deposition of tailings jn the rjver could prov'ide a
continuing source of contamination to bottom-feeding fauna. The
effects on the quality of local surface waters resulting from a
Probable Maximum Flood (PMF) in either the Animas Rjver or
L i ghtner Creek are unknown ; however, the radj ol ogi ca1 effects
would be negfigible compared to other effects of the f1ood, such
as damage to property and possible loss of life.

Alternative 2 (on-site stabiljzation) would involve stabjliza-
tion of all tailings and other contaminated materials at the
Durango site. Runoff from areas upgradient of the stabilized p'i1e
would be diverted around the pile by a system of drainage ditches.
Th'is diversjon would reduce the sedjment loading of the Animas
R'iver. The stabilized p'i1e would be covered with a five-foot-
thick layer of clay .soi1s and capped with a two-foot-thick layer
of granular materials that would permit drajnage of overland flow
from a Probable Maximum Precipitation (PMP) event without erosion
(see Figure A-7, Appendix A, Conceptual Designs and Engineering
Evaluations, Remedial Act'ion Alternat'ives, 'in the DEIS). Runoff
from the surface of the stabilization cover would remain uncon-
taminated and u1t'imately be discharged to the Anjmas River. Since
the volume of the runoff would be only a small fractjon of the
normal streamflow in the Animas R'iver, it would have no measurable
effect on the volume of flow or quality in the Animas River. The
stabiljzation cover would also min'imize the percolation ofjncident precipitat'ion and snowmelt jnto the underly'ing
contaminated materials. Any leachate that currently exists within
the tai .li ngs, or that woul d be generated 'in the f uture, woul d mj -
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grate wjth t'ime and eventual ly be d'ischarged to the Animas River,just as would occur for the no-action alternatjve. The cover ano
other desi gn features woul d appreci ably reduce the amount of
leachate discharged to the Animas R'iver.. The grouted riprap
erosi on barrier woul d protect the stab'i I j zed pi 1e f rom the eros'ion
forces of a PMF in the Animas River and Lightner creek. Hotvever,
thjs alternative would require repeated maintenance over the
projectrs des'ign life because of the potential for meandering of
the Ani mas R'i ver chan nel , the desi gn ' s dependence on grouted
ri prap for eros ion protect.i on, and the use of surface-water
di versi on channel s to di rect surface-water fl ow from smel ter
Mountain around the north and south ends of the stabilized pi1e.

Both options of Alternative 3 would 'involve the transport and
stabiljzation of the tailings and other contam'inated materials ar
the Bodo canyon site. There are no perennial surface-water sys-
tems at the Bodo Canyon site (or the Long Hollow s'ite) or along
the respective transportat'ion corridors. A five-foot-thjck com-
pacted clay cover would be placed on the tajljngs w'ith a top layer
of rock for erosion protection (see Figure 3.7). This would mjn-
imize the infiltration of incident precip'itation and snowmelt jnto
the underlying materjal . In addition, a l'iner would be prov'ideo
to control the release of leachates from the stabilized materials.
Thus, the potential for contaminatjon of surface waters would be
small. surface runoff from the stabilized tajljngs would be direc-
ted to natural drainage channels by constructing discharge chan-
nels cut into bedrock. The channels would be protected from
arroyo headward erosion by lining the channels with rock. The vol-
ume of thjs runoff would not cause any measurable impact on the
quantity or quality of the Animas R'iver, which is the nearest sur-
face-water body in this area. The drainage channels were des'igned
to withstand the eros'ive forces of a PMP event. Migration of ex-
ist'ing drainage channels and subsequent erosion of the stabilizeo
ta'ilings would be prevented by the placement of rjprap along these
drai nages.

Alternatjve 4 would involve the transport and stab'il'izatjon
of 

_ _al I .tai 
'l 

i ngs and other contami nated materi al s at the Long
Hollow s'ite. As jn Alternatives 2, 3d, and 3b, the stabirized ma-terials wouId be covered with a five-foot-thick 1ayer of clay
soi1, graded to permit surface drainage without erosion from a pMp

event, and revegetated (see Figure 3.11). The cover woulo m.in-
imi ze potenti al i nfi l trat i on of j nci dent preci pi tati on and snow-
melt. In addition, a clay l'iner would be provided to mjnim'ize
leachate m'igration from the stabiljzed materials. Thus, there
would be a low potential for the contamination of surface waters
from the release of leachates. surface runoff would be controlled
by d'iverting water flows around the stabjlized tailings to the
Long Hol1ow drainage downstream. Thus, no impact on the ephemeral
drainage system of Long Hollow would occur.

Alternative 5 would involve the transport, reprocessing, and
stabil'izat'ion of the tailings at the Long Hollow s'ite. the itabi-
lized materials would be covered with a s'ix-foot-thick layer of
c1 ayey soi I and two feet of erosion-protection materi als which
would be graded to permit surface drainage without erosion from a
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5.6.2

PMP event. The cover, along with high evapotranspiration, would
minimize potential jnfjltratjon of snownelt and jncident
preci pitat'ion. In addition, a double synthetic ljner system below
the stabjljzed materials would prevent contact with shallow ground
water whj ch could I ater di scharge to the surface-water system.
Thus, there would be little potential for the formation of
leachates because of contact with ejther percolating prec'ip'itation
or the shallow ground water. Surface runoff would be controlled
by diverting flows around the stab'iljzed embankment to the Long
Ho1'low drainage system downstream. Thus, no impact on streamf low
or water quality after remedjal action would be antic'ipated for
thi s al ternati ve.

Impacts on ground water

The criterja used jn evaluating the relative impacts of the
various di sposal al ternati ves are ( 1) the effects on the water
quality of the base flow component, (2) the assocjated effect on
jn-stream water qua'l i ty, and (3) the jncremental change in the
base flow to local streams and rivers. Each alternative was eval-
uated qualitatively with respect to ambient conditions, both dur-
ing and after the imp'lementatjon of remedjal actjons.

Impacts durjng remedjal actions

Under the no-action al
mi grat i o n of cont ami n an ts
raffinate-ponds area to the

ternative, leachate generation and the
from the tai 1 i ngs pi 1 es and the

Animas R'i ver would continue.

Under Alternative 2, the exi sting tai lings pi les would be
recontoured and covered with fjve feet of clay soils whjch would
reduce the potent'ia1 for infiltration of incident precipitatjon in-
to the pile and generation of leachates. No impacts to ground-
water qual i ty are expected duri ng constructjon because p1 anned
excavatjon depths are above recorded ground-water levels. If nec-
essary, contaminated soi'ls wi ll be dewatered prior to excavatjon.
The potential for degradatjon of ground-water quality in the aqui-
fers underlying the Mancos Shale beneath the tailings piles would
be smal I s'ince the Mancos Shale, being of low permeabi 1ity, im-
pedes the downward migration of ground water. Contaminated soils
in the raffjnate ponds area would be excavated and relocated to
the mjll sjte area for long-term stabjljzation. Durjng excavation
in the raffinate ponds area, the potent'i a1 for addi tional ground-
water contaminat'ion js low. If necessary, contaminated soi ls wi ll
be dewatered prior to excavatjon with contaminated water pumped to
tanker trucks for off-site treatment. Although ground water in
this area js presently contaminated, the physical removal of the
contaminated soils would result in further short-term deteriora-
tion of groun(-water quality. The associated degradat'ion of the
jn-stream water qua'lity would be negligible because of the
thousand-fold dj lution by the surface-water flow along this reach
of the An'imas River.
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0n-sjte stabiljzation (Alternatjve 2) would have no effect on
ground-water resources at the Bodo Canyon and Long Hollow sites or
along the transportation corrjdor.

Both options of Alternat'ive 3 would involve relocation of the
tailings and other contam'inated materials from the Durango site to
the Bodo canyon sjte. During removal of the contamjnated materi-
als from the Durango site, mixing of ground water from the shallow
gravel aquifer with the contaminated materjals being excavated
might occur. in addition, exposure of the tailings during con-
structi on mi ght resul t i n an i ncrease in the potenti al for
I eachate generati on because of incident prec'ip'itati on and snow-
melt. At the Bodo canyon sjte, the potential for ground-water con-
tamination by seepage would be minimized through the use of clay
I i ners . Du.ri ng constructi on acti vi ti es, ground-water qual i ty
might deteriorate as a result of leachate generation. However,
the volume of leachate is expected to be small and would be dilur-
ed by the natural ground-water flow. Ground-water flow patterns
would be d.isrupted, resulting in a minor reduct'ion in the base
flow component. A1so, the potential of spi11s and seepage from
the contamjnated water storage reservoir would ex'ist which might
affect ground-water qual ity.

If the tailings and other contamjrrated materials are moved rot!e Long Hol I ow sj te for stabi I i zati on (Al ternati ve 4) , impacts
similar to those described for Alternat'ive 3a would appry. In ad-ditjon, the Long Hollow sjte is located within a ground-water dis-
charge area. An underdrain is included in the design to prevent
ground water from building up within the tailings and causing an
increase jn the potent'ia1 for leachate generation and degradalion
of both surface- and ground-water quality. The rates of ground-
water discharge within the Long Hollow site are believed to be
very low because of the low permeability of the Lewis Shale ano
the overlyi ng al I uvi um and col I uvi um. Estimated r ateral ground-
water velocities are 0.01 to 0.1 foot per day wjthin the fractured
shale zone, with flow rates less than 0.005 cfs. The magnitude of
the impact on in-stream water quality in the Long Hollow drainageis expected to be insignificant.

If the tailings and other contaminated materiars are moved to
the Long Hol I ow s'ite f or reprocess'ing and stabi I i zati on (Al terna-tive 5), impacts at the Durango site would be similar to those
described in Alternative 3a. The Long Hollow sjte is in a ground-
water di scnarge area. However, rhe potenti al for a bui I d- up ofthe shal low ground-water table and the associ ated increased
potential for leachate generation would be mjnim'ized by the con-
struct'ion of a ground-water interceptor trench and a dbuble syn-
thetic liner system below the stabilized materials. The jntercLp-
tor trench would be constructed along the west side of thefacility where ground-water discharge has been noted. The jnter-
cepted ground water would be routed south of the site and discharg-
ed to . the Long Hol I ow surface-water drai nage system causi ng no
reduction in normal streamflow or water quality and lowerjng the
potential for a build-up of the shallow ground-water table in the
si te vi ci ni ty. Addi ti onal protecti on from contact between the
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shal I ow ground water and the stabi I i zed materj al s woul d be
provided by the double synthetic liner system below the tailings.
It is expected that virtually no exchange would occur between the
tai I i ngs and the shal 1 ow ground water.

Alternatives 3d, 3b, 4, and 5 would not have any predictable
effects on the quality of ground water along the transportation
route. 0n1y if contarni nated materi al s are spi I I ed duri ng an acci -
dent and not cleaned up could shallow ground water be potentially
affected.

The relative impacts for each alternative during remedial ac-
ti on are s ummar i zed 'i n Tab I e 5. 9.

Impacts after remedial actions

Under the no-action alternative (Alternative 1), leachate gen-
eration within the tailings and its subsequent migration to the wa-
ter table and to the Animas River would contjnue as in the past.
As a result, the quality of the ground water within the alluvial
gravel aquifer underlying the site and in-stream water quality
would continue to be degraded. However, the magnitude of the ef-
fects on the qualjty of the Animas River would be negligible be-
cause of di I uti on.

0nce on-si te stabi I ization (Alternative 2) t,tas completed, the
potential for seepage of contaminated ground water into the under-
lying Mancos Shale wou'ld st'ill exist. However, as mentioned in
Section 5.6.1, the cover design would mjnimize the potential for
infiltrat'ion 'into the tailings p'i1e. The rate of exfiltrat'ion
from the pile is unknown. However, lateral migration of ground wa-
ter beneath the stab'ilized pile would not be controlled and any
contaminants which ex'ist wou'ld continue to move to the Animas
River as they did prior to stabilization. In the area of the ex-
isting ta'il'ings pi'les at the Durango site, rates of contaminant mi-
gration wjthjn the Animas River alluvium are est'imated, based on
observed hydrauiic conductjvities and water table grad'ients (BFEC,
1983), to range from less than 10 to more than 2000 feet per year.
Similar1y, under the prevailing water table gradients in the
raffinate ponds area, rates of contaminant migration withjn the
Animas River alluvjum are estimated to range from less than 20 to
more than 2000 feet per year.

Potenti al 'impacts after stabi I j zati on at the Bodo Canyon
site (Alternatives 3a and 3b) would involve seepage of contam-
inated waters through the base of the pile to the sha'llow ground-
water system. Thi s potenti a1 , however, wou 1 d be smal I . The
results of computer simulation studies indicate that redjstribu-
tion of moisture within the stabil'ized tail.ings would occur result-
ing in both leachate generation wlthin the stabilized pile and the
slow release of th'is leachate. The rates of leachate generation
due to infiltration of jncident precipitation and moisture
redistribut'ion witnin the p'ile would decrease with time from an
estimated 0.2 cubi c foot per second to the rates of natural
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ground-water recharge, which are estimated to be less than 0.004
cubi c foot per second. F urther detai I s of these eval uati ons are
described in Appendix F, Water Resources Information, in the DEIS,
and in the Addendum to Appendix F in this FEIS. Grouno-water flow
patterns that existed in the shallow aquifer system at the Bodo
Canyon s'ite prior to construct'ion woul d be aff ected because of the
change in the pattern of natural grourrd-water recharge. As
discussed previously, the Bodo Canyon site is located within an
area of regional ground-water recharge.

The Long Hol I ow sj te i s I ocated wi thj n an area of ground-
water discharge. In order to prevent the ground-water table from
ri si ng over t'ime i nto the tai I ings and causi ng an i ncreased poten-
tial for leachate generation and degradation of both surface- and
ground-water quality, an underdrain v,,as incorporated into the de-
sign for Alternative 4, stabjlization at Long Hollow. Leachate
generation due to infi'ltration of incident precipitation and red'i s-
tribution of mo'isture within the tailings'is expected to be small
and of the same order as the natural rates of ground-water re-
charge. Based on computer model ing studi es, the quanti ty of
leachate released from the base of the pile is estimated to be on
the order of 0.5 percent of the rates of ground-water discharge
from bel ow to the drai nage bl anket once steady-state has been
reached (Appendix F in the DtIS). The leachate would be d'i I uted
by a f actor of 230:1 at the point of d'ischarge immedi ate'ly down-
stream of the p'i1e, resulting in the fol lowing concentrations: ura-
nium 50 microg/1, sultate 5800 mg/.|, iron 8.7 ng/1, and manganese
0.75 mg/1. These waters would flow southward along the ephemeral
Long Hollow drainage channel, recharging shallow ground water or
ultimately di scharg'ing to the La Plata River. During the first
several years fo1 lowing tai 1 ings di sposal, effl uent concentrations
would be higher due to initial moisture redi stribution, resulting'in a d'ilution factor as low as 13:1. Although grouno-water flow
patterns would be permanently altered, no measurable effect is an-
ticipated concerrling ground-water contributjons to base flow or wa-
ter qual i ty.

Under
i n tercept
d'i rect i t
potent i al
tai I i n gs .

and the cl
of water i

Alternat'ive 5, the ground-water interceptor djtch would
ground water moving towaro the site from the west and re-
around the stab'ilized tailings, thereby minjmjzing the
for the ground-water table to rise jnto the stabiljzed
Tne c1 ay cover would jnh'i bjt

ay and synthetic l'i ner system
n the tajljngs.

'i nfiltration into the pile
woul d i nhi bi t exfi I trati on

Although Alternatives 4 and 5 incl ude stabil iz'ing the tai l-
i ngs at the same 1 ocati on, the present conceptual desi gns i ncl ude
different measures for ground-water protection. The measures pres-
ently include the construction of an underdrajn and clay liner as'in Alternative 4, the construction of an interceptor ditch and
clay and syrr thetic ljner system as in
the I ocati on of the stabi I i z at i on area
the ground-water dj scharge area.

Alternatjve 5, and shjfting
to the southeast away from
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5.7

For Alternatives 3d,3b, 4, and 5, no adverse'impacts on
ground water at the Durango s'ite would occur after the tailings
and other contaminated materials were removed. However, any con-
taminants within the alluvium beneath the affected area would con-
ti nue to mi grate downward and 1 ateral 1y and, wi th time, be
discharged to the Anjmas River.

The relative impacts for
action are summari zed in Table

IMPACTS ON ICOSYSTTMS

each alternat.i ve following remedjal
5.9.

Terrestrial ecosystens would be affected both djrectly and indirectly
by remedi al actj ons . Di rect impacts wou I d occur primari 1y from surface
disturbance that would temporarily el'iminate vegetation and habitat.
Thus, direct impacts were evaluated by es'timating the area of each vegeta-
t'ion type and the amount of annual production, when known, that wouio be
temporarily eliminated. The magnitude of impact was consjdered greater if
the potentially affected communities are particularly valuable as hab'itat
and provide abundant forage for wildlife and livestock. This va'lue was oD-
!qil.O through revj ew of I i terature and government agency (CDI^J, USFWS,
SCS) jnformation. Sim'ilar1y, the potent'ia1 for impacti on speciai-statui
species (economically important, threatened, or endangered) and their hab-itats was consjdered in judging the severity of impacls. F'ield'inventory
data and literature on such species provided the basis for this judgement.

Potential impacts on wildljfe were assessed by considering direct ef-fects of mortaf ity and hab.itat loss plus indirect effects related to in-flux of peop'le, barriers to movement, noise and disturbance from project
activities, and displacement of popu"lations into adjacent areas. The im-
portance of certain areas for particular wildlife spec'ies, including sea-sol of _use, was determined from fiterature, government agency contacts,
and field data. Similar methods were used to assess impacts to threatened
or endangered species. Such ind'irect impacts as migration of big game to
adjacent areas were analyzed qualitat'ive1y. The potential for remedial-
action traffic to increase road kjlls of b'ig game was identified ano eval-
uated based on data avai I abl e from the Col orado Di vi si on of t^/i I dl ife
(Zgainer,1984).

The remedial-action activities could potentially affect aquat.ic organ-
isms in the Animas River downstream from Durango and in Lightner Creek.
The activities which would cause impacts jnclude movement of tailings for
off-si te di sposal , and wi thdrawal of water from the Animas River.
Potential impacts from tailings movement jncl ude poss'ib1e sed'imentation
and 'introduction of radionucl ides 'into the Animas River f rom dust and ero-
sion of the disturbed tai'lings pi1e. These potential impacts were qualita-
ti ve'ly assessed and cons i dered to be .in si gni f i cant because of the abi 'l i tyof annual flows and flushing to alleviate or reduce their effects, and thi
planned use of erosion control measures to curtail'infi'ltration into the
Animas R'iver. A quantitative assessment of water withdrawals was maoe Dy'identi fy'ing the average and I owest hi stori ca.l f I ows on the Ani mas Ri ver,
measured at the Durango gauge upstream from the river's confluence wiilr
Lightner Creek, and applying the projecteo water requirements for remedia'l
act.ion to these I ow f I ows .
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5.7 .L I[pacts on vegetat'i on and terrestrjal w'i ldlife
Al ternat i ve 1 no act i on

Sel ecti on of
pacts on vegetati

the no-action al
on or terrestrial

wou I d cause no new 'i m-

Al ternati ve 2 on-s i te stabi I 'i zati on

Because most of the Durango site has been previously djs-
turbed and generally supports monotypic plant communit'ies, impacts
there on vegetation and wildljfe would be minor. In addition to
impacts that would occur at the Durango site, about 16 acres in
Bodo Canyon would be used to provide borrow material for on-s'ite
stabi I i zati on. Bj g sagebrush-domj nated vegetat'i on ano mi nor
amounts of pinyon-juniper woodland would be destroyed, temporarily
eliminating about 600 to 1400 pounds (air dry) of annual vegeta-
tive product'ion per acre. Revegetation to obtain sjmilar produc-
tion would probably take a minimum of five years after initjal
recl amati on. 0btai ni ng structural and f I ori st'ic composi t'ion s'im-
ilar to the existing vegetation may require up to 20 years.

Borrow pit development would temporarily preclude use of the
area, which is a small portion of the total available habitat, by
a certa.in number of e1k, mule deer, small mammals, reptiles, am-
phi bi ans, and bi rds. Al though el k and mul e deer probab'ly do not
frequent the area near the road, increased human activity there
would be expected to disrupt normal use over a wider zone.
Although the highest use of the area by deer and elk occurs in the
winter, this is also the period of reduced remedial-action activ-
ities because of aclverse weather conditions. The action would al-
so reduce the recreatj onal hunti ng val ue of the area. In
addi ti on, approximately three acres of sagebrush-rabbi tbrush and
oak brush shrub vegetation would be elimjnated by widening of the
road for borrow material transport from Bodo Canyon. Although mi-
nor in area, th'is loss would be long term s'ince the road would re-
mai n fo1 1 owi ng compl eti on of remedi al acti ons. Addi ti onal 1y,
there would be a temporary loss of wildljfe forage along the haul
road due to vegetat i on adversely affected by fugi ti ve dust.
Physi ca1 dj sturbances a1 ong wi th fugi ti ve dust wi I I adversely af-
fect wildlife up to.a djstance of 0.5 mile from the borrow areas
and 0.25 mile from the haul road during the remedial act'ion.

ternati ve
wi ldl'i f e.

osed to publ j c use, dr esti mated 20If County Road zLL 'i s cl
percen t I os s of recreat i on days
ed use of 11,805 recreation
!{jldl'i fe Area (RHA, 1984), a 20
at'i on days.

woul d resul t
days an nual
percent loss

. Based on an est'i mat-
1 y on the Bodo State
represents 2370 recre-

Al ternati ve 3a stabillzation at Bodo Canyon wi th truck trans-
p ort

D'i sposal of the ta'i lings i
would eliminate about 4L acres

n Bodo Canyon
of vegetat i on

Al ternat'i ve 3a
ud'i ng big sage-

under
, j ncl
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brush shrub (rl a9les ) , rubber rabbj tbrush shrub (fj ve acres) ,b'luegrass meadow (11 acres), oak shrub (five acres), and pinyon-
j uni per woodl and (three acres ) . The actj on woul d cause a I osi of
500 (pinyon-juni per) to 2000 (rubber rabbi tbrush) pounds per acre
of _ annual vegetati on producti on (ai r dry ) ( see Appendi X G,
Ecological Information, Section G.1.3 in the DEIS, for more de-tailed djscussion of production). It is estimated that 20 years
would be required for native species to become reestablished in ar-
eas that would be affected adJacent to the disposal site. Because
ot_ the- change in the physical properties of the site, 'it 'is highly
unlikely that restored native vegetation w'ill offer the same diier-sity that v,,as there prior to disturbance. Borrow material wouldbe obtai ned from the borrow area descri bed for Al ternati ve z,
therefore, impacts to vegetation and wildlife habitat at the bor-
row area woulo be similar to those described for Alternative z.
Approx'imately 4.5 acres of sagebrush-r:abbi tbrush shrub vegetati on
would be eljm'inated by widening of the road for tailings tiansport
by truck to the Bodo canyon site with Alternative 3a. Atttrough mj-
nor in area, this loss wou'ld be long term as the road would iemajn
following completion of remedial actions.

Impacts to wildlife include those caused from transportation
and disposal of tail ings. These impacts incl ude an increase in
wi ldl jf e-vehicle _acciclents, loss of habitat from w'idening roads,
loss of habitat from fug'itive dust, and loss of habitat -utjtiza-
tion due to stress from increase in traffic volumes, Big game an-imal mortal i ty from acci dents wi th vehi cl es i s exIe-teo to
increase from three deer at present to 20 deer and two eik annual-
1y during the life of the project, accordjng to estimates providecl
by Zgainer (1984). However, if hauling of tailings'is suspended
during the time deer and elk are on their winter ranges, iosses
could be reduced by 80 to 90 percent. Highway mortality r6ilowing
the project 'is estimated to be f our deer and one eit< annual l!
(RHA, 1984). widening of county Roaos zLr and zrz will result jna permanent loss of 4.5 acres of wi ldl ife hab.itat (RHA, l9g4).
The most d'irect impact of f ugi t'ive dust on wi I dl jf e f orage wi 11 bea reduction in palatabi]ity. phys'iological stress on forageplants is still another effect. This effect will vary from oeairrof some plants to dimjnished vigor and retarded growth in others.
Loss of effective use of forage is estimated to b-e total from zeroto 200 feet from the roads, 50 percent from 200 to 1200 feet, andinsignificant beyond 1200 feet (RHA, 1994). Stress from incieasein traffic volumes is expected to adversely impact animals for a
distance up to 0.25 mile on both s'ides of the haul roads. Figure5.2 'illustrates loss of habjtat due to disturbance from hauiing
and di sposal of tai 1 ings.

Impacts due to disposal act'iv'ities incrude loss of habitat
and loss of habitat utilization due to increased human activity.
Direct loss of wildlife habitat will include 4l acres at the dii-posal site and 16 acres at the borrow areas. Even with restora-
ti on of nati ve vegetat.ion at these l ocat'ions, the net resul t wi I I
be a loss in the availability of wildljfe cover and forage. A tem-porary loss of habjtat effectiveness caused by human disturbance
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will extend for a distance up to 0.5 m'ile around the disposal site
and the borrow areas (Fjgure 5.2). Addjtjonal loss of habitat ef-
fectiveness wi I I occur for a sirni I ar di stance around the rock
q uarry

The draft wjldljfe mitigation plan to mjtigate the impacts onthe Bodo wildlife Area has been included as Appendix L of th.is
FEIS. The plan includes items such as 'land replacement, food re-
placernent, and fencing. The fjnal mitigation plan will be devel-
oped in consultation wjth the State of Colorado.

Acti vi ti es associ ated wi th remedi al acti ons at the Bodo
Canyon sjte could also affect the Bodo l,lildlife Area's recreatiorr-al value. Displacement of mule deer and elk herds during remedial-
action activities would reduce the value of the area io hunters.If county Roads 2rr and ZLZ are closed to public use, an estimateo
one-third loss of recreation days would result. Based on an esti-
mated use of 11,850 recreation days annually 0n the Bodo statewildlife Area (RHA, 1984), a one-third loss represents 3946 recre-
ation days. Furthermore, such closures would cause an additional
expense to the cD|./ by increasing travel time and cost of its em-
ployees that manage the area.

Al ternati ve 3b - stabi I i zati on qr_!g!g canyon w'ith conveyor trans-

Disposal of the tailings jn Bodo canyon under Alternative 3b
woulo result in impacts on vegetation that are similar to those de-
scri bed f or Al ternati ve 3a. However, i nstead of the 'irnpacts f rom
widening county Road zLr, Alternative 3b would cause sjx acres of
vegetation to be temporarily lost due to conveyor construction.
The vegetation along the conveyor route consists of 0.7 acre of
sagebrush shrub, 2.5 acres pinyon-juniper, 1.8 acres open pinyon-juniper,0.8 acre oak shrub, and 0.2 acre oak-mountain shrub
vegetati on.

wildlife impacts associated with Alternative 3b would be the
same as those describeo under Alternative 3a w'ith the following ex-ceptions. Truck traffic on county Road z1l would be 132 tripl per
day for Alternative 3b as compared to 544 trips per day wifir
A'lternative 3a. Thi s would result in five deer and o.s elk
mortal i ti es ouri ng remedi al actj on under Al ternatj ve 3b whereas
Alrernative 3a would cause z0 deer and two elk rnortal it.ies.
construction and operation of the conveyor system wou'ld not causealy direct big game mortalities. stress to animal populations
along the conveyor route would extend to a smaller area on either
s'ide of the corridor than for roads used by haul trucks as illus-
trated in F'igure 5.2.

Al ternati ve 4 - stabi l i z_at'i on at Long Hol l ow

Ta'i 
'l ings djsposal jn the Long

about B0 acres of ex j s ti n g vegetat i on
1y grazed pasture (about 60 acres),

Hollow site would eliminate
and hab'i tat, pri marily heavj-

p'i nyon-j uni per woodl and ( about
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three acres), big sagebrush and rubber rabbitbrush shrub vegeta-
ti on (about 15 acres), and oak shrub vegetat'ion (about three
acres). In addition, two stock ponds and associated small areas
of marsh vegetation of cattajls and bulrushes would be el'imjnated.
These vegetation units potentially have sjmjlar compositjons and
productions to those described quarrtitatively for Bodo Canyon but,
because of l'ivestock use, are quite open with less species diversi-
ty. Although the loss of existing vegetation cover and annual pro-
duction would be adverse, the impact on the revegetated areas
would be short term because revegetation would probably achieve
production 'levels comparable to existing values after a m'inimum of
f i ve years fol.lowing in'it'ia1 recl amation 'if a seedbed conducive to
p1 ant growth 'i s provi ded.

The wildlife impacts at the Long Hollow site would be similar
to those for the Bodo Canyon site (A.lternat'ive 3a) except for po-
tential impacts on nesting peregrine falcons. However, the direct
impacts on the disposal s'ite would generally be smaller because
the site is only of moderate quality for wildlife habitat. The im-
pacts from human disturbance and fug'itive dust surrounding the dis-
posal site and adjacent to the haul roads would affect habitats of
greater rel ati ve val ue, however, and woul d j ncl ude more extensi ve
areas than i n Al ternat'i ve 3a due to the 'l arger di sposal si te (80
acres) and the longer hauling distance (11 miles). The impacts
from Alternative 4 at the borrow areas and the quarry on the Bodo
State Wildlife Area would be the same as for Alternative 3a.
Excavation would destroy an unknown number of small mammals and
reptiles, and also destroy habitats of these and several bird spe-
ci es ( red-w'i nged b1 ackbi rd, Brewer ' s b1 ackbi rd , mal I ard ) .
Reclamation efforts would restore usable habitat in a minimum of
five years; however, the composition would differ from the present
habi tat. Thus, a mi nor but rel atj vely 1 ong-term reducti on i n hab-
i tat di versi ty i s ant'ici pated.

Approx'imately 10 acres of sagebrush-rabbi tbrush shrub, one
acre of meadow, and four acres of p'inyon-juniper woodland would be
eliminated by w'idening of the transportation corridor on County
Road 21L. Although small in area, this habitat loss would be long
term. Addi ti onal 1y, another 98 acres of habj tat woul d be I ost
from construction of 2.3 miles of road'into the disposal site from
County Road 211.

Mortality of wildlife would also occur from road ki1'ls during
tai l ings transport to the Long Hol low s'ite and af ter remed'ial ac-
tion as a result of upgrading County Road zLI. The route (County
Roao zLl) paral1e1s an ecotone between pinyon-juniper woodland and
sagebrush/grass or meadow habitats. Thus, mule deer and elk move-
ments'in this area are expected regularly and increase the prob-
ability for road kills, especially during November through March
when deer and elk become concentrated in the area. The increased
number of road kills would persist after remedial action because
of higher traffic volumes and speeds that would follow upgrading
of County Road 211.
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If County Road 2II'is closed to public use, an estjmated l5
percent reduction in recreational use on the Booo State Wildlife
Area would result. Based on an est'imated use of i1,850 recreatjon
days annually on the Bodo Area, the reduction in use would amount
to 8888 recreation days per annum. Such a closure would also pre-
clude management of the property by the CDW and would force it ro
relocate its shop and storage facjlities. One family that rents a
CDW-owned house would also have to be relocated.

Alternat'ive 5 - reprocessing and stabilization at Long Hollow

Reprocessing and di sposal of the tai 1 ings at Long Hol low
would disturb a total of about 247 acres of existing vegetation
and habitat, with approximately 205 acres cleared and graded for
reprocessi ng-re1 ated acti vi ti es. Vegetati on el iminated by thi s al -
ternative would include heavily grazed pasture (about 153 acres),
pinyon-juniper woodland (about eight acres), big sagebrush and rub-
ber rabbitbrush shrub vegetation (about 39 acres), and oak shrub
vegetation (about eight acres). As with Alternative 4, two stock
ponds and associ ated smal I areas of marsh vegetati on woul d be
el imi nated.

The impacts on wildlife would be s'imilar to those describeo
for Alternative 4; however, many of these'impacts would be greater
due to the larger s'ize of the disposal site (195 acres) and a long-
er project duration (51 months). The potent'ial for a sp'i1i of srrl-
f ur j c aci d and the resul tant adverse 'impact to adjacent hab'itats
and species from the two to thr.ee tankers arriving at the site
each day is considered very 1ow.

5.7 .2

The j mp acts on recreat j ona I us e
be the same as Alternative 4 except
durat'i on. The CD|^J and the f ami ly
would be s'i mjlarly affected.

Impacts on aquatj c bi ota

from any road closures would
the i mp act wou I d be of I onger
livjng in a CD[.J-owned house

Potent'ial impacts to aquatic biota in the An'imas River (par-
ticularly the 10-mile segment below Durango) and Lightner creek
from on-s'ite remedjal actions, regardless of the disposal site uti-
l'ized, would consist primarily of jncreased siltation and stream-
loading of toxic and radiochemical substances. Such impacts are
expected to be minor but persistent throughout the estimated peri-
od of remedial-action activit'ies, and would terminate after remedi-
al act'ion.

Act j vi t'ies associ ated w'ith transport of tai I i ngs and of f -si te
di sposal woul d di sturb exi sti ng soi I s of affected areas.
Sedimentation from accelerated wind and water erosion of disturbeo
soils may reach the Animas River causing increased turbioity, silt-
ation, and stream-loading of toxic and radiochemical substances,
particularly during periods of low river flows. Increased turbid-
j ty 'in the An'imas Ri ver duri ng summer and f al 1 may i nh'i bi t overal I
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prod uct i
'i rr cl ude
vanad i um

control
'i mp act s

expected

No impacts on candidate
p1 ant speci es are ant'i c'i pated.

vi ti es . Toxi c and radi ochemi cal parameters of concern
pH, total urani um, radi um-226, se1 en'i um, molybdenum, and
(Horak and 0lson, 1980). However, erosion and sediment

measures duri ng remedi al -acti on acti vi ti es woul d reduce
from turbi di ty and s'i 1 tati on , and these impacts are
to be smal I .

The average monthly flow jn the An'imas R'iver over a 75-year
peri od, measured at the Durango gauge upstream from Li ghtner
Creek, is approx'imately 50,600 acre-feet (USGS, 1981). The lowest
m'i nimum fl ow on record i s 94 cubi c feet per second (March 2,
1913), which, if continuous over a period of one month, would be
equi va1 ent to a fl ow of about 4670 acre-feet per month.
Therefore, the anti ci pated rates of wi thdrawal s from the Animas
River of 270,000 gallons per month (0.83 acre-foot per month) for
Alternative 2, 450,000 ga1 lons per month (1.38 acre-feet per
month) for Alternatives 3d, 3b, and 4, and 2,800,000 ga1 lons per
month (8.59 acre-feet per month) for Alternative 5, would not af-
fect downstream aquatic habjtats.

Impacts on threatened and endangered species

0r ljsted threateneo 0r endangered

The northern ba I d eag I e has wj n tered
near Durang0 for many years. An ana'l ysis
cates that project-rel ated act'i v j ti es w j

along the Anjmas River
of remedial action'i ndi-
ll not alter winteri ng

bal d eag'l e use of th.e ri ver (00E, 1985 ) . An hi stori c peregri ne
falcon eyrie is located about one mile south of the Bodo Canyon
disposal site and 28 peregrine falcons have been released near an
historic eyrie about three miles north of the Bodo Canyon sjte.
At present, the closest act'ive eyrie is about 24 niles from Bodo
Canyon. Remedial action activities wjll not affect nest'ing per-
egrine falcons unless they reoccupy historic eyries near the site
before or during construction.

Raptors of hi g h

are the ferrug'i rtcus
of the distribution
they occur as occas'i
ities will not have

Potenti al impacts to the roundtai I chub, bonytai 1 , and
Col orado squawfi sh, whi ch rarely occur wi thi n approx imately 100
mjles downstream of the Durango site, resulting from the transfer
of tailings p'i1es or on-site stabilization would be minor and lim-
'ited to possible increased loading of toxic and radiochemical sub-
stances. D'i vers i on d j tches des'i gned to j ntercept runof f
assocjated with the on-site act'ivities would reduce the loading of
these substances in the An'imas River and, thereby, prevent impacts
to downstream fish.

Federal concern that may 0ccur at the s'i tes
and Swajnson's hawks (USFI^JS, l9B5). Analysis
of these speci es at Bodo Canyon j ndi cates that
0nal w j nteri ng b j rds and remedi al act'i on acti v-
an impact on these specj es.
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Although it appears unlikely that any of the remed'ial action
alternatives would affect any threatened and endangered species,
the DOE is consulting with the U.S. Fish and Wi ldl ife Servi ce
USFWS to verify that no impacts would occur. Pursuant to this con-
sultation, the D0E received a letter from the USFt^ls (USFWS, 1985)'l i sti ng three endangered and three candi oate spec.ies to be ad_
dressed jn a report referred to as a B'iological Assessment (DgE,
1985). This Biolog'ica1 Assessment 'indicates that the remedial ac-
tion wjll not have an impact on the species listed by the USF1^1S
(1985).

5.8 IMPACTS ON LAND USE

Land-use 'impacts would derive primari 1y from the direct change in
land use at the site(s) affected by each action alternative and from -indi_
rect impacts ari sing from constructi on arld stabj I izati on-rel ated activi ty
near the site(s). Impact assessments entailed quantifying the acreage af_
fected by the-djrect change jn land use at each affectLd iite, and charac-
terizing the land-use change. Inoirect impacts were qualitatively assess-
ed based on descript'ions of activity near each site, specifically vehic-
ular traffjc on nearby roads.

Impacts on land use wou'ld vary among the four action alternatives un-
der consideration and would be both short term and long term.

Alternative I - no action

Under the no-action alternative, the Durango site would continue to
be restricted. It is 1ike1y that the presence of the tailings and other
contaminated materials would effectively prevent cjevelopment 

-s'ince it is
unlikely that any private party would be willinq to pay for or assume li-ability for decontamination that would be requiied prior to sjte develop-
ment. Land values at the Durango site if the tail'ings were removed wouid
probably be less than the $55,000 to $65,000 per-acre values at the indus-trial park south of the site (see Section I.6.1, Appendix I, Information
on Popu'lations, Soc'ioeconom'ics, and Land Uses, in the DEIS). if the cost
for.cleanup of the tailings and other contaminated materials is about g21
to $24 million for either stabilizat'ion on the s'ite or at another loca-tion, it would not pay landowners to perform cleanup in order to use the
site when its value would be no more than a max'imum of $4.6 m'illion.

Lands in the vjcjnity of the Durango site would probably not be af-
fected_ by the no-action alternative. Nearby areas have h'istorically andrecently been developed (primarily for light industriai, public uti-1ity,
recreational, artd commercjal uses) desp'ite the nearby presence of the taij-ings. This development seems to indicate that nearby landowners,deci-
sions are not affected by any health-related or other fears of any danger
related to the presence of tajlings and radioact.ivity.

The no-act'ion al ternati ve wou'ld not af fect I and use at
Canyon or Long Hollow sites or in the transportation corr.idor.

22A
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Al ternati ve 2 on-si te stabi I i zati on

Larrd use at the Durango sjte woulo change during the short term be-
cause of construct'ion and stabiljzat'ion activities on.the site. Long-term
land use of the 38-acre stabilization s'ite would not change significantly
because it would be under Federal control and would not be available for
use except as the locatjon for the contaminated materials, which would al-
so be the case under the no- acti on al ternati ve. Tne remai nder of the
Durango site (about BB acres), however, would be released for any use con-
sistent with local land-use controls. A small area in Bodo Canyon would
be temporarily used as a borrow source for soils necessary for Alternative
2.

Stabilization of the tailings ano other contaminated materials at the
Durango s'ite would not affect land use at ejther the Bodo Canyon or Long
Ho'llow sites. However, some short-term impacts on land use would occur
during the transport of borrow materials on County Road 2II (Bodo Canyon
Road) from the Bodo Canyon borrow areas to the Durango sjte. Truck traf-
fic on Bodo Canyon Road with attendant noise and v'isual effects would less-
en the enjoyment of users of the Bodo hJildlife Area.

Al ternat'i ve 3a - stabi I 'izati on at Booo Canyon wi th truck transport

Decontamination of the Durango site and stabilization of the tailings
at the Bodo Canyon site under Alternative 3a would affect land use at both
sites and along the transportation route on County Roads 2Il (Bodo Canyon
Roao) and 212. Impacts would consist of the following:

Short-term (during remedial action) indirect effects on recreation-
al use of the Booo Canyorr area along the transportation route and
near the stabi I j zati on si te.

Long-term (0uring and after remedial act'i on)
of the Bodo Canyon site for the stabjljzatjon
f ac.i I i ti es.

Long-term (after remedial actjon) release 0f
Durango site for future development.

Preemption of land use at the Bodo Canyon stabjlization sjte would
initially affect about 61 acres, consist'ing of 41 acres for the stabiliza-
tion s'ite'itself and 20 acres for new access roads, truck parking and turn-
around, truck-wash stat'ion, topsoil stockpile area, and other anci'l1ary
f ac j I'it'ies needed during constructi on. 0nce stab'il i zat j on act'iv'iti es are
completed, the areas not requ'ired for long-term operations would be reveg-
etated. The area permanently preempted would consist of a service road
and 41-acre stabil'ization site.

Some adverse impacts on land use are expected during transport of the
taif ings. Truck traffic on Bodo Canyon Road and access roads to the stabi-
lization site and attendant noise and visual effects would lessen the en-
joyment of recreational users of the Bodo Wildlife Area over the short
term. Impacts to recreational use (j.e., days lost) of the Bodo l,J'ildlife
Area are shown i n Tabl e 5. 10. Off-sj te 1 ong-term impacts from the

I and- use pY'eempti on
area and ancillary

the ent i re 126- ac re
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Table 5.10 Impacts on 'i mplementat'i on of
recreatjonal days use in the

Alternative 3a on
Bodo State !'lildlif

annual ,

e Areuu'o

Recreat j on
activity

Estimated
present use

E st'i mate d us e
dur jng remedj al

act i on

Loss i n
recreat i on

days

Bjg game fr unting

Small game hunting

Non-consumpti ve
wildlife use

Mi scel I an.orrd

Tota I s

2950

600

7 i00

12 00

11,850

19 68

400

47 36

800

982

200

2364

400

7 904 39 46

uAsrrres County Roads 2II and 212 will be closed during the remedial action
uphase of the project.
"Recreati onal user days woul d a'lso be I ost wi th the other al ternat'ives; howev-
€f, the impacts for A'lternat'ives 2,3b, 4, and 5 would be lower than for

^Al ternati ve 3a.
'Estimates of use vvere provided by Mike Zgainer, Area Wildljfe Supervi sor,
CD[,'l, Durango, after consultation with local CD[,J employees, and Robert Clark,

^Senior 
Wildl'ife Biologist, Montrose.

"I ncl udes joggi ng, hi k i ng, photography, geol ogi ca1 study, and other non-
wi I dl ife rel ated acti vi ti es.

222



A 1 te rn at'i stabi zati on CON VC trans

presence of the stabjlization facility would arjse from the vjsual pres-
ence of the facility. 0ver the long term, enjoynent of the natural scen-
ery by recreational users wjthjn the viewshed of the stabilization sjte
would continue to be lessened by the presence of the'access road, access
barrjer, and altered topography.

Upon completion of decontamination, the Durango site would be avail-
able for development. Given (1) populat'ion growth projections, (2) the
high 1eve1 of development activity in nearby areas, and (3) the site's des-
ignation jn the La Plata County Draft Comprehensjve Plan as be'ing sujtable
for urban densitjes and uses, development 'is likely to occur. Sjnce the
county has not finalized a long-term p'lan that includes the Durango site
and the site is not zoned, the actual type of development cannot be deter-
mjned at thr's tjne. The site is suited for a varjety of uses; however,
uses whjch excl ude development of ground-water resources should be

encouraged.

Decontami nation of the Durango s j te and stabi l.izat'ion at the Bodo
Canyon site under Alternative 3b would affect land use on a level similar
to that descr.ibed for Alternatjve 3a. The djfferences jn the impacts
would be that Alternatjve 3b would affect six acres of land due to convey-
or construction and County Road 2I2 would not be widened. The permanently
preempted area would be the sarne under ejther alternative. Presence of
the conveyor in the viewshed on the west side of the Animas Valley and
north of County Road zLZ may affect the enjoynent of recreatjonal users
during lhe 22 months of its presence

Al ternat'i ve 4 - stab j I j zati on at Long Hol I ow

Decontamination of the Durango site and stabiljzatjon of the tailings
at the Long Hollow s'ite would affect land use at both sjtes and along the
transportatjon route (County Road ?LL and the proposed new haul road).
These impacts would consist of the follow'ing:

Short-term (during remedjal action)
recreational use of the Bodo Canyon
route and poss'i b1y near the Long Hol

temporary i ndj rect effects on
area al ong the tran sportat ion

low site (see Section 5.21.9).

Long-term (after remedial actjon) land-use preemption at the Long
Hol low si te for stabi li zation of contaminated materi als.

Long-term (after remedial actjon) release of the entire 126-acre
Durango site for development (wjth impacts being the same as those
descri bed under Al ternat'ive 3a) .

Preemption of land at the Long Hol low s'ite would jnj tj
about L79 acres, consisting of the B0-acre stabj lization si
acres for access and haul roads, dj version channels, truck
turnaround, truck wash station, stockp'i 1e and borrow area, and
1ary facj Ijties needed during remedi al action. 0nce stabi I
reclamatjon are completed, only the B0-acre stabj ljzation site
servjce road would be unusable for other purposes.

a1'l y af fect
te abo ut 99
parki ng and
other anc'i l-
ization and
and a short
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Truck traf f i c and rel ated no'i se and act'i vi ty on County Road 211 may
adversely affect recreat'ional use of the Bodo l'ljldlife AreJ during translport of the tailings. Sheep ranching near the Long Hollow site may also
be adversely affected and possibly be curtailed during the remedjal iction
due to truck traffic and noise.

The presence of the stabi I i zed tai I 'ings at the Long Hol I ow s i te m'ight
reduce the potential for development of nearby areas for residential uses.
Although the stabilized tail'ings would present no health hazard, some res-
idents and potential land purchasers might have fears related to low-
level radioactivity that may not be ameliorated by stabilizat'ion. This'im-
pact, if it occurs at all, is likely to be small.

Al ternati ve 5 - reproces s i ng and s tabi I i zatl on at Lon Hol I ow

Decontamination of the Durango site and relocatjon of the tailings at
the Long Hol I ow s'ite for reprocess'ing and stabi I i zati on woul d af f ect 

-l 
and

use at both sites and along the transportation route (County Road 211 and
the proposed new haul road). These impacts would cons.ist of the fol-
1 owi ng:

short-term (during reprocessing and remedial action) land-use pre-
emption at the Long Hollow site for reprocessing of contaminated
materi al s .

Long-term (after reprocessing and remed'ial action) land-use preemp-
tion at the Long Hollow site for stabil'izatjon of contam'inated
materi al s .

short-term (during reprocessing and remedial act'ion) indirect ef-
fects on recreatjonal use of the Bodo canyon area along the trans-
portation route and near the Long Hollow site see section 5.zL.g.

Long-term (after remedial action) release of the entire 126-acre
Durango site for development (with impacts being the same as those
described under Alternative 3a).

Preemption of land at the Long Hol
about 256 acres of wh j ch approx j mate'l y 205
ed for reprocessing actjvit'i es. 0nce
prox'i mately 195 acres and a short service
purposes.

low sjte would initially affect
acres would be cleaned and grad-
reprocessing is completed, ap-
road wou I d be unusabl e for other

Truck traffic and related noise activ'ity on County Road 211 would ad-
versely_ affect recreational use of the Booo t,'lildl'ife Area during trans-port of the tailings. Sheep ranching near the Long Hollow site may also
be adversely affected and poss'ibly curtailed during the remedial action
due to truck traffi c, noi se, and unavai I abi 1 i ty of I and. These impacts
would be less intense but of longer durat'ion than under Alternative 4 be-
gau:g of the protracted amount of t'ime requ'ired f or tai 1 ings excavati on,
haul'ing, and reprocessing (St months).
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5.9 IMPACTS ON SOUND LEVELS

Ambient sound levelsa have not been measured at the Durango site or
any of the alternate disposal sjtes, but have been estimated according to
typ'ica1 values of ambient sound levels that have been measured in simjlar
situatjons (National Academy of Sciences, I977). These estimates of souno
levels were based on existing land uses and the area's population density.

A noise-predictjon model described in Kessler et al. (1978) was used
to estimate the noi se that woul d be emj tted by the heavy constructi on

equipment and trucks used for each alternative. This model considers the
number of pieces of indivjdual units, maximum sound levels emitted by a

class of equipment, and the percentage of tjme a un'it js at its noisiest
mode of operation. The levels of site noise at off-site locations were es-
timated by considering the distance from the remedial-act'ion activit'ies to
the receptor of interest. The no'ise-level extrapolation model is conserva-
tive (i.e., the noise levels that it predicts are probably higher than
would be realized) as no attenuation for air absorption, berms, or foliage
are considered 'in the model .

Alternative 1 - no action

The no-acti on al ternati ve
wh j ch prevai I at the Dur an go ,
transportati on corrj dors whi ch

wou I d not af f ect the amb'i ent sound I evel s

Bodo Canyor, 0r Long Hol l ow s i tes o or i n the
con nect these s i tes .

Alternati ve 2 on-si te stabi I lzati on

In Alternative 2, the major noise impact would be from the excava-
tion, grad'ing, and recontouring activities in the area of the tai lings
piles and mjll site at the north end of the Durango s'ite. Placement, grad-
ing, anC compacting the reclamation-cover materjals would also contribute
to area noise.

trhe data used for the computation, and the resulting equivalent sound
level" (L^^) (EPA, 1978) used for extrapolation to nearby noise-sensi-
tive areas=efor Alternat'i ve 2, are listed in Table 5.11. The duration of
sound for the L^_ used herejn is eight hours. The estimated background
ambient sound f e$Ef s and the est'imated sound I evel s during the operit'ions
for alI alternatives are summarized'in Table 5.I2. The distance from the
general work area at the Durango site to the nearest population and commer-
c'ial concentrations in the city of Durango is about 1600 feet. Thus, it
was calculated that the daytime sound level 'in the central business dist-
rict of Durango would be approximately 68 dB during construction activi-
ties, an increase of about 13 dts over the present estimated 55 dB. For

^a

;Al I sound I evel s are A-we'i ghted unl ess
'Equ'i valent sound Jevel (1o.,) is the
alent" to an actual time-vdilying sound
total sound energy for the duratjon of

otherwise noted.
A-wei ghted sou nd I e vel
level , ir the sense that

the sound (EPA, I97B).

that 'i s "equjv-
it has the same
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comparison' 68 dB is the no'ise level that would be created by normal
speech at a distance of one foot. At a djstance of 500 feet from the cen-ter of activity on the Durango site, the daytime sound level would be 7BdB. During remedial act'ion, the Durango site would be classjfjed as a con-
struction project and subject to the maximum permissible nojse levels spec-jfied for industrjal zones by the city of Durango and would be in
compl jance with a noise-ordinance of 80 dB during daytime (c.ity of
Durango, 1983).

Background ambient sound (day-n'ight sound levels) at the borrow areain Bodo Canyon js representative of rural areas. Tne current levels are
estimated to be 35 dB. During construction activjties, daytime ambient
sound levels would increase by about 29 and n'ine dB at djstances of 500
and 5000 feet, respectively. Background ambjent sound levels are also es-
timated to be 35 dB jn the quarry area west of the raffinate ponds area(see Figure A.10, AppendiX A, conceptual Designs and Eng.ineering
Evaluations, Remed'ial Action Alternat'ives, jn the DEIS). Here, operationlal sound levels would increase by 35 and 15 dB at djstances- of 500 and
5000 feet, respectively. However, except for wjldlife, there are no noise-
sensitive areas nearby and the impact of the increased sound levels isjudged to be mjnor. The effect of noise on wildl'ife would also be minor
9nd temporary (EPA, 1980). Although some species may relocate their nest-
ing sites, many wi 11 adjust to the noise.

. Along Bodo Canyon Road (County Road ZLL), a motor grader,s average
noise level would be about 63 dB at a distance of 500 feet. t^lith its ei-
gine at fu11 1oad, this noise level would increase to about 68 dB at a djs-
tance of 50 feet and then oecrease as the grader passes by and moves away.simjlarly, truck noise woulo vary as the trucks pass by. The maximum
noise level would be 65 dB at 500 feet tor less than 30 seconds, about 280
t'imes per day (five days per week) for a duration of five months.

Al ternati ve 3a stabi I lzati on at Bodo Canyon wi th transportati on by
truck

Under Alternative 3d, the jncrease of the daytime ambient sound levelin Durango's business district would be less than that for the on-sjte sta-
bilizat'ion alternative because scrapers, which emit high energy nojse for
most of the tjme they are working, would not be operating on-the Durango
si te. At a di stance of 500 feet from the center of lcti vi ty on tie
Durango site, operational ambjent sound levels would be 69 dB; nine dB
less than that for Alternative 2. At a distance of 1600 feet, the day-
tjme ambient sound levels 'in Durango's central business oistricf would oir-
1y increase about four dB, from 55 to 59 dB.

Because of the close proximity of the Bodo Canyon site to the borrow
area in Bodo Canyon, the operational amb'ient sound levels originating at
both locations have been combined to oevelop a worst-case condition. The
est'imated equivalent sound level (L^^) 500 feet from the center of the
combined actjvities is 80 dB (Table=S.13), an'increase of 45 dB. Thjs
sound-level is reduced to 60 dB at a distance of 5000 feet; however, it isstill an increase of 25 dB over background ambient sound levels. A s'ing1e
residence (leased or rented from the Colorado Div'ision of f,Ji'lolife) is io-
cated about 4000.feet to the southwest where the daytime ambient sound
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level is estimated to increase by Zl
sound level 'i ncrease at the quarry
Alternative 2, arr d the jmpacts on wjl
quarry for Alternative 3a would be sjmil

dB above background. The amb.i ent
site would be the same as for

dl i f e 'i n Bodo Canyon and near the
ar to those f or Al ternat'i ve Z.

Truck traffjc on County Roads ZLI (Bodo Canyon Road) and ZLZ (Smetter
Mountain Road) would almost double that for Alternative 2 and would jn-
crease daytime ambient sound levels w'ithin 2000 feet of the transportation
corridor an average of about i5 to 20 dB. The maximum no'ise level would
be about 65 to 68 dB for about 30 seconds as the trucks pass by, but this
would occur approximately 540 to 560 times per day (five dayi'per week)
over a 16-month period. There are no res'idents living along the transpor-
tation route, and the nojse impact on wildlife is expected to be minor
(EPA, i9B0).

Al ternat i ve 3b stabilization at Bo do Canyon r^Ji th con ve or tran s-
port

Under Alternative 3b the increase of the daytime amb'ient sound level
in Durango's business district wou'ld be slightly less than that for the on-site stabilization alternative. At a distance of 500 feet from the centerof actjvity on the Durango site, operational ambient sound levels would be
76 dB, two- dB less than that for Alternative 2, but seven dB higher than
that for Alternative 3a. At a distance of 1600 feet, the dayt'ime ambient
sound leve'ls in Durango's central business district would jncrease about
11 dB, from 55 to 66 dB. The primary reason for the conveyor option hav-'ing a higher noise impact is due to the use of two diesel-powered Sauerman
scrapers .

Because of the close proximity of the Bodo Canyon s'ite to the borrow
area in Bodo Canyon, the operational amb'ient sound levels originating at
both locations have been combined to develop a worst-case condition. The
estimated equ'ivalent sound level (L^^) 500 feet from the center of the
combined activities is 76 dB (Table=5.14), an jncrease of 4I dB. Th.is
sound-level increase is reduced to 56 dB at a distance of 5000 feet, butit is still an 'increase of 2L dB over background ambient sound leveli. A
single residence (leased or rented from the Colorado Divis'ion of Wjldlife)is located about 4000 feet to the southwest where the ambient sound levelis estjmated to 'increase by 23 dB above background. The daytime ambient
sound level jncrease at the quarry site would be the same as for
Alternat'ives 2 and 3a and the. impacts on wildljfe in Bodo Canyon and near
the quarry for Alternative 3b would be sjmilar to those for Alterrrat'ives 2
and 3a.

Truck traffic on County Roads zIL (Bodo Canyon Road) and ZLZ (Smelter
Mountajn Road) would be substantially less than that for Alternatives z
and 3a. The maximum noise level at a distance of 500 feet would be about
65 to 68 dB for about 30 seconds as the trucks pass by. This would occur
approximately 132 times per day average (five days per week; maximum 150
times per day) over a Z?-nonth period. There are no residents living
along the transportation route, and the noise impact on wildlife is expectl
ed to be m'inor (EPA, 1980). The conveyor system would be a relatively mi-
nor source of noise as is true with most electrically powered equipment.
For this analysisn. the conveyor system was assumed to cause a noise level
of eight dB when measured at 50 feet.
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Al ternati ve 4 - stabilizatjon at Long Hollow

Constructjorr act'ivitjes at the Durango site for Alternative 4 would
be the same as those descrjbed for Alternative 3a. Hence, the impacts of
sound-level increases would be the sarne. Similarly, the act'ivities at the
borrow area in Bodo Canyon under Alternat'ive 4 would be the same as de-
scribed for Alternative 2 with equal impacts resulting from the increased
sound levels. There would be no quarrying operations f-or Alternative 4.

4l tlle .Long Hol I ow si te, construct'i on acti vi ti es woul d be the great-
q:t (irc1 uding the amount of heavy construction equipment) durin-g thefirst 10 months of the remedial action. Thus, noise levels would b; the
highest during thjs period and would be less during the last 18 months ofthe remed'ial action. The estimated operat'iona1 equivalent sound level(L.^) at a d'istance of 500 feet from the center of constructjon actjv-
itYEs during the first 10 months of the remedial action 'is 82 dB (Table
5.15), an increase of 42 dB over background ambient sound levels. Even ata distance of 5000 feet, the sound-level increase would be 22 dB. 0n1y
one residence exists withjn this latter distance of the site, but the in-
creased sound levels at this residence are expected to be buffered and re-
duced because of the interven'ing 100-foot-hi gh ridge on the west s'ide of
the_ Long Hol low site. The effect of noise on wildl ife at Long Hol low
would be slight (EPA, 1980).

Under Al ternat'i ve 4, i t 'i s expected that the average number of truck
passbyes in the transportat'ion corridor would be in the range of approx-
imately 530 to 550 tjmes per day (five days per week) ovei a period of
about 15 months wh'ile tailings are transported from the Durango site to
the Long Hollow sjte during the last 18 months of the remedial -actjon 

ac-tjvities. This would b-e only slightly less than for Alternative 3a; how-ever, the 'impacts resulting from the increased noise levels are expecteoto be the same. The transportation corridor from the Durango site to the
Lgng Hol low si te is approximately l.s mi les longer than that for
Alternative 3d, so the area affected would be greater-. A1so, the single
residence located near County Road zLI and ownei by the Coloraoo Divisionof I'l'ildlife would be subjected to jncreased sound levels resulting from
the heavy truck traffic.

A I tern at'i ve 5 reprocessing and stabjl jzatjon at Lon Hol I ow

Reprocessing of the ta'ilings wou'ld elevate no.ise levels at Durango,
Long Ho11ow, the Bodo Canyon borrow area, and along the transportat'ion cor-ridors. Equivalent sourrd level5 (L-^) from equipment operating at the
Durango site would be approximately 74 dB at a locat'ion 500 feet removed
from the center of activ'ity (Table 5.16). Such levels would be approx-
imately 19 dB hi gher than amb'i ent I eve.ls i n Durango. At a di stance of
1600 feet from the center of activity, daytime amb'ient sound levels 'in
Durango's central business district would be approximately 64 dB.

Act'iv'ities at- thg Long Ho'llow site would result in daytirne ambjent
equ'ivalent sound levels (L^^) of 73 dB at a distance 500 ieet from the
center of acti vi ty (Tabl e f.t6) . These sound I evel s woul d represent a 33
dB increase over background ambient sound levels jn the area. The nearest
residence to the.Long Hollow site is located approximately 3500 feet to
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the west. Sound attenuation alone over this d'istance would reduce levels
to approximately 56 dB at the residence; however, the ridge located be-
tween the s'i te an d the residence would reduce sound le.vels even further.

resulting from equipment operating in the Bodo Canyon
be similar to levels generated under Alternat'ives 2 and

be an increase of 29 dB over daytime background ambient
64 dB at a location 500 feet removed from the equipment
of njne dB over background to 44 dB at a djstance 5000

Sound I evel s
borrow area would
4. There would
so und I evel s to
an d an 'i n crease

5.10

feet away from the center of activity. Such elevat'ions in noise levels
would represent a noticeable increase over normal ambient background lev-
e1s; however, no no'ise-sensjt'ive receptors presently exist in the imme-
di ate area.

Under Alternat'ive 5, the max'imum number of truck passbyes in the
transportatjon corridor would be L44 per da.y, whjch would occur during
haul'ing of the ta'i1ings. t'lhile th'is is considerably less than the number
of passbyes that would occur under Alternatives 3a and 4, the period for
truck transport of taif ings would be significantly longer (51 months).
There would also be an increase in noise levels from trucks hauling the re-
processing mill from Naturita and chem'icals and associated materjals for
the actual reprocessl ng
i nfreq uent .

However , su ch tri ps wou I d be rel at i v e1 y

IMPACTS ON SCENIC, HISTORIC, AND CULTURAL RESOURCES

Impacts on scenic, historic, and cultural resources were assessed by
first eval uati ng the sceni c, hi stori c, and cul tural resources at the
Durango sjte and the alternative stabilizat'ion sites at Bodo Canyon and
Long Hollow. Then, the changes brought about by each alternative were
evaluated based on the s'ite plans and the type of activity generated by

each al ternati ve at and near the si tes . The U. S. Bureau of Land
Management (BLM) V'isual Resource Management System (BLM, 1978a) was used
to evaluate impacts on scenic resources. The site plans for Alternatives
3d, 3b, 4, and 5 were superimposed on maps of cultural and hjstorjc re-
sources to determine which resources could potentially be affected by ac-
cess road construct'i on, conveyor constructi on, constructi on of d'i kes, or
placement of tailings and cover material. This assessment is described in
greater detai I 'in Sect'i on I.6.2, Appendi x I , I nf ormati on on Popul ati ons,
Soci oeconom'ics, and Land Use, 'in the DEIS. Impacts of the al ternati ves on

changes'in scenic values and cultural and hjstorjc resources are described
bel ow.

Alternative 1 - no action

Alternat'i ve 1 would have
tural resources.

n0 impacts 0n the scen j c, h j stor'i c, or cul -

Alternative 2 - on-s'i te stabilization

0n-si te
pearance of
consjst of

stabi I i zati on of contami nated
the Durango s'i te. The primary

mater i al s wou I d al ter the ap-
short-terrn visual change would
fe duri ng remedial action. Anactivity and equipment at the si
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access barrier would be erected, the contam'inated materials would be rear-
ranged to a'llow stabilization, dikes and cover would be added, and areas
where contami nated materi al s h,ere excavated at the si te woul d be
backf i I I ed and revegetated; these act'ions woul d al ter the s'ite ,s appear-
ance for the long term. Tnese visual changes would be vjsio'le from U.S.
Highway 550 and port'ions of southern Durango. The relatively low scenicrating assigned to the Durango site (see Section 4.LL.2) indiCates that no
special management attention is required. The remedial action would causea smal I short-term vi sual impact to the proposed Animas River Va1 1ey
National Natural Landmark.

No sjtes of archaeological significance are known to ex'ist on the
Durango site or along the transportation route. The smelter stack lo-
cated on the Durango site which is eligible for listing in the National
Regi ster of Historic Places (NRHP) would be demol ished (Table 5.17). The
stack is rad'ioactively contaminated and would pose a safety hazard to work-
ers due to structura.l instabi 1 ity. Decontaminating the stack would re-
quire removal of the l'iner brick which would increase structural instabil-'ity. For these reasons, dismantfing the stack would be the mosr reason-
able course of action.

Alternative 3a - stabilization at Bodo canyon with truck transport

Alternative 3a would change scenic values at the Durango site and the
Bodo Canyon site. Short-term visual effects would result from removal of
the tailings and revegetation of the Durango site. Removal of the tail-
]ngt and revegetation would essentially return the s'ite to approximatelyits natural appearance. By allowing other land uses, Alternative 3a would
ultimately permit the Durango s'ite's appearance to change from disturbed
to devel oped.

Alternative 3a would also change the appearance of the Bodo Canyongite by convert'ing it from its natural state to a revegetated and sta-bi-
lized s'ite. During the remed'ial action, v'isua1 impacts would result from
site preparation, grading, and erect'ion of a security fence. Increased ac-tivity at and near the s'ite during construction would be vjsible to recre-
ational users of the nearby areas in Bodo Canyon. Qnce remedial action is
complete, the stabilized site, access barrier, and some monjtoring facil-ities would also be visible. However, the viewshed of the alternlte siteis ljmited, because of surrounding topography, which provides good visual
screeni ng. The Bodo Canyon s.i te's sceni c rati ng i ndi cates that no speci a1
management attention is required (see Sectjon 4.IL.2).

Under Alternat'ive 3d, the smelter stack at the Durango site would be
demolished for the reasons described under Alternative 2 in this section.
The stack is eligible for inclus'ion on the NRHP. Removal of the tailings
would have a pos'itive long-term effect on the proposed An'imas R'iver Va11ey
National Natural Landmark by'improving the view of the site from the city
of Durango.

S tab i I izat i on of the Bodo
some of the cultural resources
survey in October, 1981. l'.lhile

Canyon site would result in the loss of
recorded duri ng the on-site archaeolog'i cal
most of the preh'i stori c sites recorded are
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Tabl e 5.17 Impacts to cul tural and hj stori c resources

Alternative S'i te number
Resource

descrj pti on
SHPO

determination Impact

3a and 3b

4 & 5

5LP T47 9

5LP T479

5LP 47 B

5LP481

51P483

5LP 1096

5L P 1097

sLP 1100

5LP 1102

5LP 1104

5LP ilOB

sLP 1114

5LP 1115

5LP T47 9

5LP L72

Br.i ck smel ter
smoke stack

Bri ck smel ter
smoke stack

Basketmaker I I I
pi t house

Basketmaker I I I
burned pit house

Bas ketmak er I I I
jacal structure

Cerami c and
lithjc scatter

Archa j c I i th'i c
and tool scatter

Bas ketmak er I I I
p j t house

Hearth and lithic
s cat ter

!-i thi c scatter

Lithic and ceramic
scatter

Li thi c scatter

Basketmaker I I I
structure

Bri ck smel ter
smoke stack

Burned structure,
lithic and ceranric
structure

Masonry wal ls,
lithic and
cerarni c scatter

El j gi b1e

El'i gible

El'i gible

El i gi b1e

Eljgible

More data
needed

El'i gible

El i gi b1e

El j gi b'l e

Eligible

More data
needed

El j gi b1e

Eligible

El i gi b'l e

Not
determ i n ed

Not
determ i n ed

No s'i tes
affected

Di smantl ed

Dj smant'l ed

Destroyeo

Destroyed

Destroyed

Avoided

Destroyecl

Destroyed

Desi,royed

Destroyed

Avoided

Destroyed

Avoi ded

Di smantl ed

Avoi ded

5LP L7 3
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Table 5.17 Impacts to cultural and historic resources (Concludeo)

Al ternati ve Site number
Resource

descrj pti on
SHPO

determi nati on Imp act

4 & 5 (Corr t'd) sLP i92

5LP 461

5LP 462

5LP 481

5LP 482

5LP 494

5L P 496

5LP 504

5LP 563

5LP 579

5LP581

5LP 608

5LP 6I(]

5 LP i370

Harper home s tead

Camps j te , trash
d ump

F j re hearth ,
I i th j c scatter

Habi tati on, burned
pi t house

Habi tati on,
hearths

Unknown

Lithic scatter

L'i thic and ceramic
sc at ter

Histori c corral

HouSe, trash
scatter

Ranch bui I d j ngs

Masqnry structures,
ceram j c scatter

Storage pit, l'i thic
and ceram-i c scatter'

Cerarn'i c and lithic
scatter

Not
determi ned

Not
determ i n ed

Not
determ'i ned

Eligible

Not
dererm i n ed

Not
determi ned

Not
determi ned

Not
determ i ned

Not
determi ned

Not
determined

Not
determi ned

Not
determ i n ed

Not
determi ned

More data
needed

Probabl y
avoioed

Destroyed

Avoided

Destroyed

Destroyed

Avoided

Avoided

Avo i ded

Avoided

Avo'i ded

Avoideo

Avoideo

Destroyed

Avoided

uTh* 
Col orado State Hi stori c Preservati

the D0E, has determi ned that these cul
nontjnation to the National Regjster of
needed prior to determining eligibjljty.

on Officer' (SHP0),
tural resources are
Hjstoric Places of'

i n cons ul tat i on w'i th
either eljgible for
that more data are
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located away from areas that would be used during stabilization, several
are located withjn or near the disposal site or near and in access routes
or likely working areas (Nickens and Assocjates, 1981). Nine of the ar-
chaeological sites that are eligible for nom'inatjon'to the NRHP would be

affected by the remedjal actions. 0ther eligible or potentjally elig'ib1e
sites would be avoided by the remedial action activities.

The number of s'i tes recorded dur j n g
js not considered unusual for areas in
di sturbi ng the archaeol ogi cal si teS, the
Section 5.21.6 would be impl emented. The
5. 17.

the archaeol ogi ca1 i nvestigation
sout hwes tern Co I or ado . Pri or to
mi t i gat j on me as ures di scus sed j n
j mp ac ts are summari zed j n Tab I e

Alternative 3b - stabilizatjon at Bodo Canyon with conveyor transport

Stabjljzation of the tajlings at the Bodo Canyon site wjth transporta-
tion primarjly by conveyor would result jn.impacts to scen'ic resources sim-
i lar to those for Alternative 3a. In addition, the conveyor would be

vjsible from some residences jn south Durango and Highway 550 and from
parts of County Road zLL. This change in the vjewshed would be obtrusive
to sore indjv'iduals who are famjliar with the area. However, vjsual jm-
pacts due to the conveyor would be short term because the conveyor would
be dismantled and removed after the remedial action and the corridor would
be revegetated.

Alternatjve 3b would result in almost the same jmpacts to cultural re-
sources that have been described for A'lternative 3a. The smelter stack,
whjch is eligible for nomjnation to the N.RHP, would be demoljshed for rea-
sons described under Alternative 2 in this section. Some additional ar-
chaeological sjtes may be identjfied along the 3200-foot length of the
conveyor route that will be surveyed durjng 1985. If addjtional archae-
ological sites are identjfjed and they are determined to be eligible for
the NRHP, the sites would either be avoided or the archaeological data
would be recovered as mitigation prior to constructjon. Assuming no ad-
djtional sites are identjfied, nine archaeolog'i cal sites would be affected
by Alternatjve 3b. The impacts are summarized in Table 5.17.

Al.ternative 4 - stabiljzation at Long Hollow

Al ternat i ve would result jn jmpacts on scenjc resources at the
Durango site equal to those descrjbed above for Alternative 3a. Visual im-
pacts would also occur at the Long Hollow sjte and along the transporta-
tion route. Sjte preparation, grading, erection of an access barrier, and
general activity would be visually obvious to travellers on County Road
141 during construction; no visual screening is avai lable to screen sjte
activity from County Road 141 vantage points along the site. During trans-
port of the tailings along County Road 2II, trucks would be visible from
most of Bodo Canyon and R'idges Basin. This impact would be short term.
0nce stabilization is complete, the revegetated stabiljzed tailings piles
and anci 1 1 ary faci I j ties would also be vi sible to travel lers on County
Road 141. The sjte would not be visjble from existjng residences. The
Long Hollow sjte tvas assigned a low to nedium scenic rating score (see
Section 4.11.2) indjcating no special management attentjon is required.
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Alternative 4 would result in the demolition of the smelter stack onthe Durango site wh'ich has been determined to be e1.igib1e for nominationto the NRHP by the State Hi stori c Preservatjon Offj cer. The reasons for
demolit'ion are descr.ibed under Alternative 2 earlier in this section.

Stabi I i zation of the Duranqo tai'lings and other contaminated materi-
als at the Long Hollow s'ite wou]d affect lands near an historjc homestead
si te (CASA, 1983) . Thi s sj te j s located near the southwest boundary ofthe area that would be di sturbed during remedi al-action activjties; how-
ever, thjs site is not eligible for nominatjon to the NRHP (Sud1er, i9B4).
0ther prehistorjc sjtes are also in the vicjnity of the Long Hollow sjte
but are unlikely to be djsturbed during the conslruction operitjons. Road
upgrading and construction may result jn the djsturbance of sites that are
eligible for jnclusion on the NRHP. If d'isturbance of the sites becomes
necessary, the mjtigation measures discussed in Section 5.21.6 would be jm-
plemented. The impacts are summarized in Table 5.17.

Al ternati ve 5 reprocessi n and stabi l'i zat'i on at Lon Hol low

Alternative 5 would affect the scenic quaf i ties of the Durango site,
the Long Hollow site, and transportation corridors. Vjsuar 'impacts and jm-
pacts to the proposed Animas Rjver Val.ley National Natural Landmark at the
Durango site under Alternative 5 would be s'imilar to those of Alternatives
3a,3b, and 4 with short-term visual effects resulting from tajljngs remov-
a'l . However, removal of the tai lings and revegetation would relurn the
site to approximately its natural state and, ultimately, could change the
site's status from disturbed to developed.

Transportation of the tailjngs would be visua'l1y apparent to travel-
ers along County Roads 141 and 211 during remedi al action. Actjvjties at
!fg Long Hollow site would be visible to those traveling on County Road
14L, as wo.u'ld the gravel-covered tai iings pi 1e fol lowjng reprocessing and
stabi I i zation. However, the Long Hol I ow si te woul d nol be vi si ble 

- 
from

any existing residences. The Long Hollow site was assigned a low to medi-
um scen'ic rating score (Section 4.IL.2) using the BLM Visual Resource
Inventory and Evaluatjon System, indicating no speci a1 management atten-tion is required.

Alternative 5 would result'in the demolition of the smelter stack at
the Durango site for reasons described under Alternative 2 earlier in thjssection. The State Historic Preservat'ion Officer has determined the stacki1 eligible for inclusion on the NRHP. Stabil.ization of the tailings at
the Long Hollow site would not affect any sites eligible for jnclusi6n onthe NRHP. Road upgradi ng and construction may resul t in the di sturbanceof si tes that may be e1 i gi b1e for incl us.ion on the NRHP. If di sturbanceof si tes becomes necessary, the mi tigation measures di scussed in Section
5.2I.6 would be implemented. The jmpacts are summarized in Table 5.17.

5.11 IMPACTS ON POPULATIONS AND THE I^IORK FORCE

The impacts of each alternative on
vvere evaluated by pr0jecting the baseline
bor force jn La Plata County and Durang0

populatjons and the work force
populatioils, employrrent, and la-
for the period 1983 to the year
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2000 using a version of the U.S. Bureau of Reclamation Economic Assessment
Model (BREAM) (USBR, 1981) reprogrammed to run on a different computer sys-
tem. This model and the projectjon methodology are descrjbed jn greater
detajl in Appendix I, Information on Populations, Socioeconomics, and Land
Use, in the DEIS. Conservative assumptions were used to ensure that the
impacts predj cted woul d represent the upper I imi t of the 'impacts that
would occur.o The emp'loyment requirements of each remedial-action alter-
nat'ive were input into the computer model , whi,ch was used to project .im-

pacts on popul atj on and the work force*. The peak empl oyment
requirements were 56, 7I,64,79, and 64 workers for Alternatives 2,3d,
3b, 4, and 5, respectively, during remedial act'ion. Tne average employ-
ment requirements were 41, 50, 58, 53, and 34 workers for Alternatives 2,
3a, 3b, 4, and 5, respectively, during remedial action.

Populations and employment trends described in Sect.ion 4.LZ and
Appendix I would be unaffected by the no-action alternative (Alternative
1 ). Impacts of the remedi al acti on al ternati ves (Al ternati ves 2, 3d, 3b,
4, and 5) are described in detajl in Section I.6.3, Appendix I in the
DEIS, and summarjzed below.

Remedial-action Alternatives 2,3d, 3b, 4, and 5 would cause small to
moderate, temporary increases to La Plata County's population and employ-
ment. Stabilization at the Bodo Canyon site with transportation primarily
by conveyor (Alternative 3b) would cause the largest employment and popula-
tion increases (a total increase of 138 jobs and 309 persons in La P'lata
County in 1985). Stabilization at the Long Hollow sjte (Alternative 4)
would result in slightly smaller impacts (a total increase of I29 jobs and
292 persons). Stabil'ization at the Bodo Carryon site using trucks only
(Alternat'ive 3a) and reprocessing and stabilization at the Long Hollow
site (Alternative 5) would result in emp'loyment increases of 119 and i06
jobs, respectively, and population increases of 266 and 219 persons, f€-
spectively. Impacts of stab'ilizatjon at the Durango site (Alternatiue 2)
would be smallest (94 jobs and 210 persons). For all action alternatives,
most of the popu'lation increases would occur in Durango where the max'imum
projected 'i ncreases wou I d be L42, 180, 208, 257, and 195 persons for
Alternatives 2,3a,3b,4, and 5, respectively.

The direct increases to La P'lata County's employment for each alterna-
tive would induce some inmigration by construction workers; of the total
project workforce, between 64 (on-site stab'il'izati on) and 86 (stab j I jza-
t'ion at Long Hollow) percent were projected to be inmigrants. As wages
paid to the project's workers are respent 1oca11y, additional income and
employment would be generated in the local economy. The total number of
jobs generated in the county ('inc1 udes remedi al -actj on workers p1 us in-
duced servi ce-sector workers ) from the remedi a.l -acti on al ternati ves was
projected at 94, 119, 138, I29, and 106 for Alternatives 2,3d, 3b,4, and
5, respectively.

uR*su 
I ts f or Al ternat'i ve

q ui rements, construct'i on
3a.

3b were based primari ly on comparati ve I abor re-
schedules, and expenditures relatjve to Alterfrative
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These addi tjonal empl oynent opportun'i tjes would provi de a basi s for
the La Plata County economy to support a larger population, and some addj-
tjonal inmigration would result as workers in service industries move to
the area, some wjth fami l'ies. The total increases to La Plata County,s
populatjor, includ.ing workers at the stabjlization sites, other migrants
and families, were projected to total 2I0, 260, 309, ZgZ, and ZI9 for
Alternatives 2, 3a, 3b, 4, and 5, respectively. These popul ation in-
creases would range from 0.7 to 1.0 percent of the county's projected pop-
ulation for 1985. No long-term changes in population are expected.

Most of the short-term increase in population was projected to occur
in Durango because of its prox'imity to the sjtes and jts attractive arenj-
ties. The increase to Durango's populat'ion projected for each remedi al-
action al ternative was L42, 180, 208, 25I, and 195 persons for
Alternatives 2, 3a, 3b, 4, and 5, respectively. The popuiation increases
would represent between 1.2 and 2.1 percent of Durango's population.

Impacts on the tourjst industry jn
ternative under two p0ssible scenarios.
and the un j quenes s of Duran go 's economy,
structed to guide the analys'i s; these
Evaluation, jn this FtIS.

Durango were estjmated for each al-
Due to t he nature of t he projec t

hypot het j ca I as sump t j o ns we re con -
are stated j n Appendj x N, Touri sm

In the mjnimum impact case, seven jobs would be lost jn the Durango
tourist industry each year if any of Alternatives 2 through 5 were jnitiat-
ed. Total Iabor-years of emp'loynent (one Iabor-year equals the employrent
of one person, full-tjnre, for one year) lost range from seven (Alternatjve
2) to 31 (Alternative 5).

Under the probabl e i mpactjst industry would be lost if
tjated; this js about two
employment in Durango. Total
104 under Al ternat i ve 2 to 440

case, 69 jobs per year j n the Durango tour-
any of Alternatives 2 through 5 were jni-
percent 0f the annual tourj st industry
labor-years of employnent lost ranges from

(Al ternat i ve 5) .

I abor-years of empl oyrnent rel -
red for completjon of each

The reason for the di f ferences l'i es 'i n
atjve to the djfferences jn tirre requi
a I ternat i ve .

Any loss jn tourjst industry jobs would not necessari
ed for by a gain in jobs generated as a result of the
Workers employed by the tourist 'industry would not likely
ment wjth the Remedial Actjon Contractor for the following

1 y be compen s at-
remed'i al action.
shjft to employ-
reasons:

Any tourjst industry jobs lost would occur after the start of the
remedi al action.

A high, though unknown, percentage of tourist industry jobs are
filled by college students (whose availabiljty to work is coordi-
nated with the school term or class schedules), or those without
the appropriate skills to fill construction or heavy machine work
jobs required by any of the proposed remedial actions.

Many tourist industry jobs are part-tine by their nature and are
desi rable for that reason.
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5.L2 IMPACTS ON HOUSING AND COMMUNITY SERVI CES

Impacts on housing and community serv'ices for each remedial-action al-
ternative vrere projected by comparing baseljne leve1s of (1) occupied and
vacant housing and (2) supply and demand levels for commun'ity serv-ices
wi th the i ncieased demands projected for each acti orr al ternati ve. a 

A

vers'ion of BREAM (USBR, 1981) was used to project the number of new house-
holds generated by each remed'i al-act'ion alternative. Conservative assump-
tions were used to assure that the impacts predicted would represent the
upper I im'it of the impacts that wou.ld occur. These projected impacts on
numbers of households 'inc'lude botn workers employed at the sites for the
act'ion alternatives who migrate to La Plata County, some with dependents,
and workers and their famil'ies who migrate to La Plata County to take jobs
'in service industries created by the spending of wages by workers employed
by each actiorr alternative. The number of new households was then com-
pared to the stock of vacant housi ng (both year-round and transi ent ) in
Durango and La Plata County to determine impact. The'impact on community
services was assessed assuming that the proportional increase in demand
for community services would be approximately equal to the proportional in-
crease i n popul ati on caused by each a'l ternati ve. Thi s i ncrease 'in demand
was then compared to expected excess capaci ti es i n publ i c servi ces i n
Durango and La Plata County. These results are described'in greater de-
tai I 'i n Appendi x I, Informati on on Popul ati ons, Soci oeconomi cs, and Land
Use, Section I.6.5 in the DEIS.

The no-action a'lternat'ive (Alternat'ive i) would not affect hous'ing or
commun'ity services 'in La P lata County or elsewhere. Impacts of the remed'i-
al-act'ion alternatives (Alternatjves 2,3d, 3b,4, and 5) are described in
deta'il in Appendix I, jn the DEIS and'in the Addendum to Appendix I in the
FEIS, and are summarized below.

The short-term increase in La Plata County's population caused by re-
medial action Alternatives 2,3d, 3b,4, and 5 would create additjonal de-
mand for housing. The number of additional households in La Plata County
was projected at 124,158, L82,200, ano 156 for Alternatives 2,3d, 3b,
4, and 5, respectively. Most of this impact would o.ccur in Durango, with
the'increase in the city's number of households projected at 103,131,
151, 190, and 148 for Alternatives 2,3d,3b,4, and 5, respectively. The
impacts of Alternative 5 woulo be of similar magnitude but longer in dura-
t'ion. The number of add'itional hous'ing units in La Plata County during
si te preparat'i on, tai 1 ings excavati on, haul ing and reprocessing, and si te
closeout is projected to reach a max'imum of 151. These increases would be
short term for Alternatives 2,3d, 3b, and 4,1asting only as long as the
construction and stabilization phases for each alternative (12 months for
A1ternati ve 2, 18 months f or Al t,ernat ive 3a , 22 nonths f or Al ternati ve 3b,
and 28 months for Alternat'ive 4). However, for Alternative 5, the in-
creases woul d persi st for a 1 onger peri od (82 months ).

oResults for Alternative 3b were based on comparative labcr requirements rel-
ative to Alternative 3a.
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The number of year-round housi ng vacanci es jn La Pl ata County was
1247 in 1980, 2I5 of which were located in Durango. In addition, Durango
has an ample supply of hotel and motel units during part of the year; such
unj ts are often favored by migrating construct ion workers. Under the as-
sumptjon that the supply of vacant housing during the construction and sta-
bi I j zation period wi I I approximate the 1980 supply of vacant housing, itjs unlikely that any of the remedial-actjon alternatjves would cause hous-
ing shortages in Durango or La Pl ata County.

The impact of the remed'i al-action alternat'ives on commun'ity services
would be similarly mjnor. Most of the local serv'ices (poljce and fjre pro-
tection, water and sewer systems, and health care) appear to have suffi-
c.ient excess capacity to accommodate the low levels of increased demand
associated with each remed'ial-action alternatjve. Most of the impact
would occur in Durango, whi ch has an en1 arged seu/age p1 ant, has adequate
water supplies, is a regional health care center wjth two hospitals, and
which has fire protection capabiljties that are above average for a city
of its sjze. The only servjce that may not have excess capacity in
Durango j s poli ce protection; the Durango Po'l j ce Departrnent i s considered
by sorne of jts members to be short-handed, despite the fact that on a per-
capita basis, it is staffed at about the regional average for a city of
Durango's size. Given the low level of jncreased demand for services pro-
jected for each action alternative, the short term of the impact, and the
exjstence of excess capacity for most services, the impact on community
services for each remedial action alternative'is considered minor

5.i3 IMPACTS ON ICONOMIC STRUCTURES

Impacts of each remed'i al action al ternat i ve were eval uated by pro-
jecting the effect on personal income and on public finance. Personal jn-
c0rE impacts were estirnated by using a versjon of the U.S. Bureau of
Recl amatjon Economi c Assessment Model (BREAM) (USBR, 1gg1) , whi ch .i s de-
scribed in Appendix I, Information qn Populatjons, Socioeconomics, and
Land Use, Sectjon I.6.5, in the DEIS.' The dj rect employnent of each ac-
tion alternative and local wage factors were entered into the model, which
then produced projections of changes in personal income jn La Plata County
based on interrelat'ionships between the county's populat'ion, employnent,
and personal income. Impacts on publjc finance were estjmated by evaluat-ing changes in assessed valuation of land at the appl j cable site(s)
brought about by each actjon alternative, and applying the relevant proper-
ty tax rate. State and Federa'l income taxes generated by direct employ-
ment for each al ternat i ve were projected based on es tj mates of wage
payments and appl i cat ion of income tax rates. Local and state sales taxes
wou'ld not be di rectly affected by any action alternative, sjnce purchases
for Federal projects are exempt from local and state sales taxes. This im-
pact nethodoiogy is described jn greater detajl in Appendix I, in theDtIS. Appendi x N, Tourj sm Eval uation, in thj s FEIS describes the touri sm
industry jn the Durango area and presents the predicted impacts on toulism
under two scenarios.

uR.sults for
ative to Al

Al tern at i ve
ternat'i ve 3a.

3b uvere based 0n comparatjve labor requ'i rements rel-
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Impacts on La Pl ata County's economi c structures arj si n g from the re-
small because of the low level ofrredial-action alternatives would be very

empl oyment and i ncome earned by workers at the project and in related jn-
dustrjes. Impacts on land values and publjc costs and revenues are also
expected to be smal l.

Alternative 1 - no action

The no-action alternative would not affect economic structures in the
city of Durango or La Plata County but would preclude economic benefits
that could otherwise result from development of the Durango site. The eco-
nomic benefits that could be derived from development of the Durango site
would be equivalent to the value of the land released for development if
the tai 1 i ngs and other contamj nated materi a'l s were concentrated i n a

smaller area or comp'letely removed from the site. Thus, the value of the
Durango sjte would be increased by about $2.8 to $4.6 mjlljon (1983 dol-
lars), assuming a maximum average value of $65,000 per acre for relatively
level land and $1000 per acre for the steeply sloped land. An appraisa'l
of the value of the Durango site is being prepared by the U.S. Army Corps
of Engineers. No changes to the tourism industry are expected to result
from the no action alternative.

Alternati ve 2 - on-site stabilization

Impacts on economic structures in La PIata County arising from on-
site stabiljzation at the Durango site would be the lowest of the action
alternatives. Impacts on the economy would result from $rages and fringe
benefits paid to workers and the purchase of materials, supplies, and ser-
vjces from local vendors. The largest contribution to the economy would
be wages and benefits.

Wages paid to project workers jn 1983 dollars are projected to total
about $1.15 mi 1l'ion through complet'ion of stabj lization, and $11,440 per
year thereafter for envjronmental monitoring, based on the wage schedulejn Table l-7, Appendix I, Informat'ion on Populations, Socioeconomics, and
Land Use, in the DEIS. A1so, approximately $0.26 mj lljon 'in benefits
would be paid during stabi ljzation and $2300 annually following
stabi I i zation.

Assuming an income multiplier of 1.854, which indicates that for
every dol lar jn wages paid to project workers an additional $0.85 is
earned jn the service sectors of La Plata County, total personal jncome jn
La Plata County wou'ld rise by approximately $2.12 milljon during stabiljza-
tjon at the Durango si te. Fo1 lowing stabi lization, the annual impact on
total personal income for La Plata County would be about $21,200 because
of post-stabi lization environmental moni toring.

uA multipljer
BR EAM mode I .

1.85 was derived from preliminary test runs using theof abo ut
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F orecas ts of the project's jmpact on personal ijt 'i s small. The projected jn
iect's jmpact on personal income jn La plata

La Pl ataCounty jndicate that
County total personal
1985. This level of

i n come j s $1 , 145, 000 (lglT do I I ars
j mp act wou I d represent on'l y about 0 .7 .per cent of to-tal county personal income pr0jected for 1985

ies and materi als for the project would be
are est'i mated at $1+,000. An estjmated

ubrjcating oil wjll also be necessary; at an
I on, the total val ue of these purchases wou I d
ume of purchases would not notjceably affect

Local, state, and Federal tax receipts would be slightly changed by
implementati on of Alternat'ive 2. The primary taxes atiect-eo wou-ld UL
state and Federal income taxes. Local property taxes would be slightly re-
duced by removal of the Durango s j te f rom I ocal tax ro'les. tne si ie 'is
currently assessed at about $200 per acre or $25,200, and at current taxrates ($70 per $1000 assessed value) the owner pays approx'imately $1764 in
annual property taxes to La Plata County. If, by remedial aciion under
Alternative 2, the land value ot the Durango site would be increased to
$2.8 million and the assessed valuation to $oz,ls}, the county,s tax re-
ceipts would increase to $2629 annua11y. If the site is annexed by thecity of Durango, the city would be benefitted by $285 annually based onthe 'current ci ty property tax rate of $4. 54 per $1000 of assessed
val uati on.

State income taxes would increase because of wages earned by workersat the project. The average annual fu.ll-time equivalent wage earned by
construction and stabiljzat'ion employees would be $28,015. At a state av-
erage income tax rate of two percent for this income class, direct state'income tax payments would be $zz,g7z, based on total wage payments of
$1,148,601 (see Table r-7, Appendix I, Information ori iopulat.ions,
Socioeconomics, and Land Use, in the DEIS). Federal income taxes would be
about $172,300 assuming an average rate of 15 percent. Annual state in-
90me t-ax payments f rom post-stab'il i zati on mon'itori ng woul d total $230, and
Federal taxes $1700, based on the same average income tax rates. Tne
respending of wage income would also result in increased state and Federal
income taxes; however, thjs 'induced income would be realjzed in a nurnberof forms (individual and corporate income, interest incorne, and the like)
and i s, therefore, not readi 1y quantifi able.

cregse to La.Plata
lrs ), 0ccurrtng tn

Local purchases of suppl
rnjnjmal . Concrete purchases
378,300 gallons of fuel and I
average cost of $1.2U per gal
be about $454,000. Tn'i s vol
local personal income.

Losses to personal j ncome, taxabl e
cejpts would occur if the Durang0 touri
losses under two poss'i ble scenarjos
Append'i x N, Tourjsm Evaluation, 'i n
methodo'l ogy and assumptjons.

retajl saleS, and sales tax re-
st i ndustry were affected. These

are summarized in Table 5.1,8. See
th'i s FEIS, f or a descrj pt'i on of the

bgRfRU uses 1972 dollars as'its standard accounting unit for dollar figures
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Al ternati ve 3a stabi I i zati on at Bodo wi th

of La Plata County arising
wages and benefjts pajd to

e benefjcial, would be smal
income 'i n the county.

Impacts on the economy
would result prjmarily from
workers. Thjs impact, whjl
magni tude of total personal

from Alterrrative 3a
the remed'i al -act'i on
1 gi v en the pres en t

Wa.ges paid to project workers in 1983 dollars are projected to total
about $2.04 million during stabilization, and $11,440 annullly thereafterfor en vj ronmental. moni tori ng , based on the wage sched ul e i n taUt e I -9,
Appendix I,'in the DEIS. In addition, benefits would total about $0.+7
mi I l'ion during stabi I ization at the Bodo Canyon s'ite and $2300 per year
fol lowing stabi I izat'ion.

Assuming an income multjplier of 1.85, total personal income for La
P.lata.County would increase by $3.78 mjliion during stabiljzation and
about $21,200 annually thereafter because of environmenlal monitoring.

Empl oyment and income projecti ons indi cate that the impact of
Alternative 3a on La Plata County's'income patterns would be small be-
cause the income provided directly by wage payments would be small com-
pared to overall La Plata County income. The projections show that the
maximum jncrease to La Plata County per-capita income from stabilization'in Bodo Canyon would be $3 'in 1986 (from $5365 to $5368 in I97Z oollars).
The impact on total personaf income for the county would be a maximum of
$1,449,000 (L972 dollars), occurring during 1985, the only full year of
construction and stabjlization. Th'is impact represents 0.9 percenl of La
Plata County's total personal income projected for 1985.

__Local purchases of supplies and materia'ls for the project would besmall. Concrete purchases are estimated at $28,000. Tire 1,029,400 gal-
lons of fuel and lubricating oil would cost almost $1,310,900 at $1.20-perga11on. This volume of local purchases would not noticeably increase per-
sonal incomes in La Plata County.

Under Alternat'ive 3d, local, state, and Federal tax receipts would be
slightly changed. The primary taxes affected would be Federal income tax-es. Alternative 3a would also have a small effect on local property tax-es. 0nce the Durango site has been cleared and reclaimed, its 126 acres
would be available for development and its assesseo valuat'ion would jn-
crease. The current assessed valuat'ion'is approximately $200 per acre,
whereas commercial and industrial properties to the south are assessed a[
approximately $1000 per acre. Because of its greater proximity to
Durango, the Durang_o site property would probably have a slightly higher
val uati on. If a val uati on of $1250 per acre i s appropri ate f oi tfr-e si Ie ,s
70 acres of relatively level land and $1000 per acre for the remajning 56
acres of steeply sloped 1and, its assessed valuation upon completjon of
the remedial actions would be $98,700, an jncrease of $73,500. At the cur-rent property tax rate of $7U per $i000 assessed valuation, La p'lata
County would be benefitted by $5145 annua11y,0r approximately 0.4 percent
of the county's 798? budgeted property tax recei pts. if the ci ty of
Durango annexed the site following completion of r^ernedial act'ion, the city
would be benefitted by $448 annual1y.

Canyon transportat j on
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State income taxes would increase because of wage payments to the
workers. The average annual ful.l-time equivalent wage for the project
would be $27,225; the average state income tax for all famjlies (including
single persons) wjth jncomes of $25,000 to $35,000 in 198l was $602, or
about two percent. Therefore, d'irect state 'income taxes paid by remedi al-
action workers would be $40,837 based on total wage payments of $2,041,843
(see Table I-9, Appendi x I, Information on Populations, Socioeconomics,
and Land Use, in the DEI S) . Annual state tax payments from post-
stabilization environmental monjtoring would be $230. Based on an average
Federal jncome tax rate of about 15 percent, Federal jncome taxes would be
increased by about $306,300 during remedi a1 actjons and $1700 annual 1y
thereafter. The respending of wage income would also result in increased
state and Federal income taxes; however, this jnduced income would be rea'l-
ized jn a number of forms (jndivjdual and corporate income,'interest jn-
come, and the like) and is, therefore, not quantified in this analysjs.

Losses to personal income, taxable retai 1 sa1es, and sales tax re-
cei pts would occur if the Durango tourj st jndustry were affected. These'losses under two possible scenarios are summarized in Table 5.18. See
Appendjx N, Tourism Evaluation, in this FEIS for a description of the nEth-
odology and assumptions.

Alternative 3b - stabjljzatjon at Bodo Canyon with transportation primar-

Impacts on the economy of La Pl
would result prjmarjly from ttrages
action workers. This jmpact, whjle
present magn'i tude of total persona I i

Assuming an jncome multjpljer
Plata Ccunty would jncrease by $6.44
zation and about $2I ,200 annually
monjtoring.

ata County arjsing from Alternatjve 3b
and benefjts paid to the remed'i al-
benefjc.i a1 , would be small given the

ncome jn the county.

of 1.85, total personal jncome for La
mjlljon (1983 dollars) durjng stabilj-
thereafter because of env'i ronmental

Wages pajd to project workers jn 1983 dollars are projected to total
about $3.48 million during stabjlization, and $11,440 annually thereafter
for environmental monitoring, based on the u,age schedule jn Table I.19 in
the Addendum to Appendix I, Informatjon on Popu'latjons, Socioeconomics,
and Land Use, 'in this FEIS. In addition, benefjts would total about $0.75
mjlljon during stabjljzation at the Bodo Canyon site and $2300 per year
fol lowi ng stabi I i zation.

Employnent and jncome projections indjcate that the impact of
Alternatjve 3b on La Plata County's 'income patterns would be smal I be-
cause the income provided directly by wage payments would be small com-
pared to overall La Plata County jncome. The projections show that the
maxjmum increase to La Plata County per-capita income from stabjlization
in Bodo Canyon would be $3 in 1986 (from $5365 to $5368 in L972 dollars).
The impact on total personal jnconB for the county would be a maxjmum of
$1,665,000 (I972 dol lars), occurring during 1985, the only ful I year of
construction and stabi I i zation. Thj s impact represents 1.1 percent of La
Plata County's total personal income projected for 1985. Local purchases
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for the pr0ject would be smalJ, and the volume
not not'i ceably increase persorial 'i ncomes jn La

Under Alternative 3b, local, state, and Federal tax receipts woulo be
sf ightly changed. The primary taxes affected would be Federal income tax-es. Alternatjve 3b would also have a sma'll effect on local property tax-
es. Once the Durango sjte has been cleared and reclaim,:d, its 126 acres
woul d be avai I abl e for devel opment and i ts assessed val uatj on woul d in-
crease. The current assessed valuation js approx.imately $200 per acre,
whereas commercial and industrial properties to rhe south are assesseo af,
approximately $1000 per acre. Because of its great.er proximity to
Durango, the Durang_o site property would probably have a sl ightly hr-'gher
valuation. If a valuation of $i250 per acre is appropriate for tfre siLe,s
70 acres of relatively level land and $1000 per acre for the remaining 56
acres of steeply sloped 1and, its assessed valuatjon upon cornpletion of
the remedial actions would be $98,70u, an increase of $73,500. At the cur-rerrt property tax rare of $7U per $1000 assessed valuation, La plata
County woul d be benefi tted by $5145 annual 1y (1983 dol I ars), or approx-
imately 0.4 percent of the county's I}BZ budgeted property tax receipts.If .the clty of Durango annexed the s jte fol lowing comp'let'ion of remedi al
act'ion, the city would be benefitted by $448 annually (1983 dollars).

State i ncome taxes wou'l d 'increase because of wage payments to the
worke'rs. The average annual ful I -tjme equi valent wage foi. the project
would be $27,225 (1983 dollars); the average state'income tax for ait iam-
:lig. (inc1 uding single persons) wjth incomes of $25,000 to $35,000 in
1981 was $602, or about two percent. Using 1981 tax rates, direct state
income taxes paid by remedial-action workers would be $69,555 based on to-tal wag_e payments of $3,477 ,732 (see Tabl e I -11, Append.i x I, I nf ormati on
on Populations, Socioeconomics, and Land Use, in the DEIS). Annual state
!a* payments from post-stabilizatjon environmental monitoring wou'ld be
$230. Based ort an average Federal income tax rate of about iS percent,
Federal income taxes would be increased by about $521,700 ourjng remediai
actions and $1700 annually thereafter. The respending of wage income
would also result in increased state and Federal income taxes; however,this induced'income woulo be realized in a rrumber of forms (jnd'iv'idual anO
corporate'income, interest jncome, and the like) and is, therefore, notquantifjeo jn this analysis.

Losses to personal income, taxable retai 1 sa1es, and sales tax re-
ce'ipts woul d occur if the Durango tourist 'irrdustry were af f ected. These'losses unoer two possible scenarjos are summarized in Table 5.18. See
Appendix N, Tourism Evaluation, in this FEIS for a descrjption of the meth-
oool ogy and assumpti ons.

of supplies and materjals
of local purclrases would
Plata County.

{ - stabjl'i zatjon at Long Hollow

Impacts on the economy of La Plata County arising from stabilization
a,t the Long Hol low site would be slightly greater than those describerl for
Alternative 3a, resulting primarily from wages and fringe benefits pa.id to
remedi al -acti on workers.

Al tern4i ve
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Wages pai d, i n 1983 dol 1 ars, to remedi al -acti on workers are proj ected
to be approximately $3.24 m'illion during stabilization and $11,440 per
year after stabi lization for environmental monitoring (see Table I-11,
Appendix I, Information on Popul at'ions, Soc'ioeconomics, and Land Use, in
the DEIS). Fringe benefits pajd to workers would total approximately $0.77
mi I I i on duri ng construct'ion acti vi t'ies and about $2300 annua'l 1y there-
after.

Because of the 1. 85 mul t i pl i er
Plata County would increase by $5.99
bj I i zatj on at Long Hol I ow and woul d
$21,200 because of post-stabj I izati on

effect, total personal i ncome for La
mjlljon through the completion of sta-

con t'i n ue at an an n ua I r ate of about
moni tori ng.

al s for the proj e ct wou I d be
$28 , 000 . The 1 , 660, 300 ga I -

the project would cost about
of local purchases would not

Forecasts ot the'impact of Alternative 4 on total personal income in
La P.lata County would be small because wages paid would be small compared
to overall La Plata County income. The max'imum projected increase to per-
capita income in La Plata CountJ, ds a result of Alternat'ive 4 would be $3
in L987, rising from $5365 to $5368. The total personal income projec-
t'ions for La Plata County show a maximum increase occurring in 1985 of
$1,533,000 attributable to the project (I972 dollars), or about 1.0 per-
cent of La Plata County's total personal income projected for 1985. Th'is
is slightly more than the impact projected for Alternative 3a.

Local purchases of suppf i es and materj
smal I . Concrete pur ch ases are est j mated at
I ons of fuel and I ubri cant necessary for
$1,992,400 at $1.20 per gal I on. Thi s vol ume

not'iceably affect personal income levels'in La Plata County.

Local, state, and Feoeral tax receipts would be slightly changed by
implementation of Alternative 4. State and Federal income taxes would be
the primary taxes affected. Alternative 4 would also have small effects
on local property and sales taxes. Increases in property taxes from avail-
ability of the Durango site for development would be equ'ivalent to those
described for Alternative 3. The Long Hollow s'ite would be purchased by
the Federal Government and would not be subject. to property taxes.
Assessed value at the Long Hollow site is currently about $40 per acre;
the I oss of the assessed val ue woul d cost La P'lata County approx'imately
$192 annua'l1y at the current rate of taxation ($64 per $i000 assessed
val ue ).

State income taxes would increase because of wages earned by workers
at the project. The average annual full-t'ime equivalent wage would be

$28,574; the average state income for all families (including single per-
sons) with jncomes of $25,000 to $35,000 in 1981 was $602, or about two
percent. Therefore, d'irect state income taxes paid by constructjon and
stabil'izat'ion workers at the project would be $64,785 based on total wage
payments of $3,239,273 (see Table I-11, Append'ix I, Information on
PopulAtions, Socioeconomics, and Land Use, in the DEIS). Annual state in-
come tax payments from post-stabi I i zati on mon'i tori ng woul d be $230.
Based on an average Federa'l jncome tax rate of about 15 percent, Federal
income taxes wouId be increased by about $485,000 during remedjal act'ions
and by about $1700 per year thereafter. The respending of wage income
would also result in increased state and Federal income taxes; however,
this induced income would be realizeo'in a number of forms (ind'ividual and
corporate income, interest income, and the I ike) and is, therefore, not
quantified'in th'is analysis.
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Losses to personaf income, taxable retaj 1 sa1es, and sales tax re-
ceipts would occur if the Durango tourjst industry were affected. These
losses under two possible scenarjos are summarized in Table 5.18. See
Appendix N, Tourism Evaluatjon, in this FEIS for a descrjption of the meth-
odol ogy and assumpti ons.

Alternative 5 - reprocessin and stab'i lization at Long Hollow

Impacts on the economy of La_Plata County arising from reprocessing
and stabilization at the Long Hollow site would be simttar to those de-
scribed for Alternative 4; however, they would result primarily from wages
and fringe benefjts pajd to remed'ial-actjon workers involved in tailiigs
transport and reprocessing.

Wages paid 'in 1982 dollars to remedial-action workers are projectedto be approximately $7.57 m'illion during all three phases of Alternalive 5qld $11,440 per year after stab'iIization for environmental monitoring.
These amounts are based on the wage scale in Table I-13, Appendjx i,
Information on Populatjons, socjoeconomics, and Land Use, jn the DEIS:
flinge benefits pa'id to workers would total slightly more ihan $1.76 mil-
l'ion during the three phases and about $2300 annullly thereafter.

_ Assuming a 1.85 multiplier effect, the total personal jncome for La
Plata _County would increase by $14.0 million through the completion ofsite closeout at Long Hollow and would continue at an annual rate of about
$2r,200 because of post-stabi'lizatjon environmentar monitoring.

Forecasts of the impact of Alternative 5 on total personal income in
La Plata__County would be small because the wages would be small comparedto overall La Plata County 'income. The maximum projected jncrease to per-
capita jncome in La Plata County, as a result of Alternative 5, would be
!1 in 1987, 1988, and 1990. Tne total personal jncome projections for LaPlqta County show a maximum increase occurring .in 19gg of-$1,321,000 at_tributable to. the project (I972 do'l1ars), or iess than 1.0 percent of La
Plata County's total personal income projected for 1989. Th'is is slightly
less than the impacts projected for Alternatives 3a, 3b, and 4.

Local purchases of supplies and materials for the project would besmall. Concrete purchases are estimated at $139,000. The i,ZCII,700 ga1_
lons of fuel and lubrjcant necessary for the pioject would-cosi appiox-imately $2,642,00,0 at $1.20 per ga11on. Given the 82-month pibject
duration, this vo-1ume of local purchases would not noticeably affeit ier-sonal income levels in La Plata County.

Local, state, and Federal tax receipts wouid be slightly changed by
implementation of Alternative 5. State and Federal jncomd taies woutO b;the primary taxes affected. Alternative 5 would also have small effects
on.local property and sales taxes. Increases in property taxes from avail-ability of the Durango sjte for development would be equivalent to those
described for Alternat'ive 3a. Thg Long Hollow sjte would be purchased bythe Federal Government and wou I d not be su bject to property taxe s .
Assessed value at the Long Hollow site is currently about $40 per acre;the loss of the assessed value would cost La Plata County approximately
$500 annual 1y at the current rate of taxati on ($64 per 

-$tOCjO 
assesseo

val ue).
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5.14

State income taxes would increase because of wages earned by workers
at the project. Tne average annual full-time equivalent wage would be

$27,694; the average state income tax for all families (including s'in91e
persons) wjtn incomes of $25,000 to $35,000 jn 1981 was $602, or about two
percent. Therefore, d'irect state income taxes paid by construction and
stabilization workers at the project would be $151,393 based on total wage.
payments of $7,569,663 (Tab'le I-13, AppendiX I, Informat'ion on
Populations, Socioeconomics, and Land Use, in the DEIS). Annual state 'in-
come tax payments from post-stab'iljzation monitoring would be $230. Based
on an average Federal jncome tax rate of about 15 percent, Federal income
taxes would be increased by almost $1.14 million during remedial actions
and by about $1700 per year thereaf ter . The respendi ng of 'r'/age 

'income

would also result in increased state and Federal income taxes; however,
this induced income wou'ld be realized in a number of forms (individual and
corporate income, interest income, and the I ike) and is, therefore, not
quantified in this analysis.

Losses to personal income, taxable retail sa1es, and sales tax re-
ceipts would occur if the Durango tourist industry were affected. These
losses under two poss'ible scenarios are summarized in Table 5.18. See
Appendix N, Tourism Eval uati on, in th'is FEIS for a descri pt'ion of the meth-
odo'logy and assumptions.

IMPACTS ON TRANSPORTATION NETWORKS

Impacts of the fi ve remed'i al -acti on al ternati ves on transportati on
networks would consist of increases in truck and automob'ile traffic on lo-
cal roads. To estimate these impacts, the traffic generated by activity
by each site was first estimated. This traffic generally woulo cons'ist of
(1) truck trips necessary to prepare the sites and transport tailings, (2)
mi scel I aneous tri ps such as vi si tati on by contractors' , assoc'i ates, and em-
ployee trips during lunch, and (3) trips generated by employees commuting
to work. Then, the primary roads upon which these trips would be made
v'/ere identified. The volume of average daily trips (ADTs) and assumed
peak hour trips generated by each alternative were compared to da'i1y traf-
fic volume data for the roads affected to determine impact. Peak hour vol-
ume on all roadway segments was assumed to be 10 percent of the ADT for
that segment. Traffic accidents caused by the three remedial-action alter-
natives were then estimated by apply'ing accidents-per-vehicle-mile-
travelled averages to projections of increased vehicle-miles travelled
(VMT) associated with each remedial-action alternative.

Alternaiive 1 - no action

The no-acti on
dent freq uency .

alternative would not affect traffi c vol umes or accj -

Al ternat'i ve 2 on-si te stabi I 'i zati on

r0ads,
at the

Stabi I tzati on at the Durango s'i te would
and Countyprjmarily on U.S. Highvvay 550

sjte would add 56 peak-hour trips and LI?

increase tri ps on local
Road zLI. The 56 wor ker s

average daily trips to lo-
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cal roads. Mi scel I aneous tri ps for del'i veri es and by vi si tors and workers
were assumed to add another daily 100 round-trips to the site (200 ADTs).
Trucks and heavy equipment would be stored at the site, requiring once-
only road trips to the site over the construction and stiU'ilizatioi peri-
od. Thus, a conservat'ive estimate of total ADTs generated by Alternative2 'is 3I2. This estimate, as well as those presented for oiher alterna-tives, 'is conservatjve because site-related ADTs would occur only during
the work week and are fjve-day averages. ADT data for affected roads are
calculated on a seven-day average basis.

Except during the first month of construct'ion, access to the Durangosite would be from the south via the signalized intersection of U.S.
Highway 550 and County Road ?IL to the newly constructed haul road whjch
would run between the raffjnate ponds and Smelter Mountain. Construction
ryo1k9r park'ing would be provided'in the raffinate ponds area. During the'initial constructjon period, access to the site would be via U.S. Hi!hway
160 and across the Lightner Creek bridge. Traffic during this p6rjoi
would be no more than 30 trips per day.

Almost all of the 3rz site-related ADTs would occur, in part, on U.s.
Highway 550. In 1982, traf f ic vol ume on u.s. H'ighway 550' ranged from
12,500 to 14,600 ADTs at counter locations near the Ouiango sitel Thus,
the maximum jncrease would be 2.5 percent. The average daily peak-houi
traf f ic on U.S. Highway 550 is assumed to be approximatlly 135b vehicl es.
Tne estimated peak-hourincrease attributable to the remed'ial action is ap-
proximately 4.I percent of that val ue. This is consjdered an insignif-jcant addition to the peak-hour traffic.

Transportation of borrow and quarried materjals from the Bodo Canyon
s'ite would increase the ADTs on County Road 211 by approximately 280 trips
Per day. There are no ADT data for this roadway but'its current usage is
1 i ght.

.DYling thg remedial act'ion, only County Road 211 would be subject toa significant 'increase in axle load'ing. Such an increase would be expect-e! to degrade the quality of the roadway by producing ruts and chuckholes.
Since the remedial-action plans jnclude roadway upgrlding through the ad-dition of surface gravel, safety berms, and drainage ditches, no such
degradation would be expected. The DOE would implement a roadwav mainten-
ance program to ma'intain the quality of County Road 2II durin! remedial
acti on.

Average trip disiances for employees commuting would be relatively
short, s'ince most employees are expected to live in Durango. Assuming an
average distance to work of about 10 m'iies, daily commuting would gener-
ate 3L20 vehicle-miles travelled (VMT). Miscellaneous trips would orig-inate primari 1y from Durango, but some may be long-di stance tri ps fr6m
other primary cities in the reqion. Assuming an average trip length of
about 20 mi1es, miscellaneous tiips would gene"rate 400 VtiT daily for a to-tal daily average of 7120 VMT generated by Alternative 2. Based on nation-
al .average acci dent data (Nati onal Safety Counci 1 , l9B2) , duri ng theperiod of the remedial actjon, about 2I.6 accjdenti would occur d'uringtrips relateo to the project resulting'in an estimated 0.06 death.
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Al ternati ve 3a stabilization at Bodo Canyon wi th transportat j on by
truck

Stab'ilization at the Bodo Canyon site under Alternative 3a would in-
crease local traffic volumes prirnarily on County Road 2II (Bodo Canyon
Road), County Road 2L2 (Smelter Mountain Road), and U.S. Highway 550.
Bodo Canyon Road, Smelter Mountain Road, the proposed haul road from the
Durango sjte to County Road zLI, and the access road to the Booo Canyon
site would be widened to a 35-foot width and upgraded to accommodate 25-
ton-capac'ity trucks. Approximately 544 ADTs would be required to trans-
port the tai 1 i ngs between the si tes. Mi scel I aneous tri ps are expected to
cause about 200 ADTs. The 7I employees would ado a maxjmum of 7L peak-
hour trips and 142 ADTs, assuming one worker per car. The total ADTs gen-
erated by Alternat'ive 3a would be 886.

Assuming that all trips occur on U.S. Highway 550, the max'imum in-
crease to ADTs on U.S. Highway 550 would be 7.L percent. Using the same
assumption, the max'imum increase to peak-hour trips on U.5. Highway 550
would be 5.3 percent. Since truck trips for tailings transport would not
occur on U.S. Highway 550, but only on Bodo Canyon Road, a more reason-
ab1e, yet st'il 1 conservative estimated increase in ADTs would be 2.7
Dercent.

Traffic-volume data do not exist for County Road 2II and County Road
2't2 but field reconnaissance 'ind'icated traffic 'is very 1ight. It is possi-
ble that all of the 886 ADTs generated by Alternative 3a could occur on
County Road 2II. However, once the road is widened, it would be suitable
to accommodate this level of traffjc (about two trips per m'inute assuming
eight-hour days and a peak-hour volume of approximately 70 veh.icles).

During the remedial action, only County Road 211 would be subject to
a significant increase in axle loading. Such an increase would be expect-
ed to degrade the quaf ity of the roadway by produc'ing ruts and chuckholes.
Since the remed'ial action p'lans include roadway upgrading through the addi-
ti on of surface gravel , safety berms, ano drai nage di tches, flo such
degradation would be expected. The DOE would implement a roaoway mainten-
ance program to maintain the quality of County Road ?'LL during remedial
acti on.

The road distance between the Durango and Bodo Canyon sites is about
3.5 mi I es. Therefore, dai 1y truck tri ps woul d generate about i900 VMT.

Workers would generate 1420 VMT dai1y, assuming a 10-mile average trip dis-
tance, and miscellaneous trips may add about 4000 VMT daily jf a 20-mile
average applies. Therefore, about 7320 VMT woulo be generated daily by
Al ternat'ive 3a. Based on nat.ional average acc'ident data (Nati onal Saf ety
Council, 1982), about 22.5 accidents would occur during trips related to
the project resulting in an est'imated 0.06 death.

Al ternati ve 3b stabilization at Bodo Canyon, transportation primarily
by co n veyo r

E ven though most 0f the contamj nated materi
by conveyor, 14 daily truck trips would stjll be
some contamjnated materi als (e.g., smelter slag

al s

req uj
and

wou I d be tr an s por ted
recl for transport of
demol j t j on rubbl e).
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Additional traffic vrould be created on local roads and highways as workers
commute to and from the'ir job sjtes and as miscellaneous trips are taken.
Worker commut'ing wou'ld result in a peak of I28 daily trips that would gen-
erate 1280 vehic.le-miles traveled (VMT) daily (assuming a 10-mile travel
distance). Miscellaneous trips (200 daily) would result in 4000 VMT per
day, assuming a 20-mile travel distance.

If it t^rere assumed that all project-related trips (342 daily trjps)
were to occur on U.S. Highway 550, the maximuni increase in ADTs on U.S.
Highway 55U would be 2.7 percent; the maximum increase to peak-hour trips
on U.S. Highway 550 would be 4.7 percent. Since truck trips for tailings
and borrow mater.ials transport would not occur on U.S. Highway 550, but on-
ly on County Road 2'II, a more reasonable, yet still conservative estimated
jncrease in ADTs on U.S. Highway 550 would be 2.6 percent.

Traffic volume data do not exist for County Road 2II, but fielo re-
connajssance indjcated that traffic js
pr0j ect -rel ated tr i ps were to occur on

very light. Even if all 342 daily

the proposed upgradi ng, shou I d be abl e t0
ject-rel ated traffj c.

County Road 27I, thjs road, dfter
easily handle the addjt'i onal pro-

A total of 5329 VMT per day would be generated by Alternatjve 3b on
local roads; ?,500,320 VMT would be generated over the entire construction
period. Based on nationwide average accident data, approximately 15.4 ac-
cidents and 0.04 death would be expected due to project-related traffic
over the entire construction period.

Al ternat'i ve t_- stab j I j zati on at Long Hol I ow

Stabilization at the Long Hollow site would increase traffic volumes
on County Roads zLL and 141, and on u.S. Highways 550 and 160. Traffic
volume on U.S. Highway 160 near the 160/550 junction totals 8650 ADTs.
Traffic generated by Alternative 4 at the peak of activities would consist
of approximately 540 ADTs by approximately 75 workers at either s'ite. If
al I of the 35(i tri ps for commuti ng and mi scel I aneous purpos es occur on
U.S. Highways 550 or 160, the maximum jncrease jn ADTs on these roads
would be 2.8 and 4.0 percent, respectively. No traffic counts have been
made f or County Roao 141 near the Long Ho'l 

'l ow si te. Tne nearest I ocat'i on
for whjch traffic counts exist is about eight miles north of the Long
Hol I ow si te near the j uncti on of Wi I dcat Canyon Road (County Road 141 )
with U.S. Highway 160. A count of 901 ADTs was recorded at that locat'ion'in 1981. It was observed during field reconnajssance that the current
ADTs near the Long Hollow site are 1ight. County Road 141 would experi-
ence limited use for worker commuting eariy in the project during construc-
tion of the haul road. As noted earf ier, no traffic data were available
for County Road 2II. However, since this road wjll be wjdened and upgrad-
ed to accommodate truck traffic, and since it is lightly traveled, no sig-
ni fi cant impact 0n i ts capaci ty to accommodate vehi cl e trat f i c i s
ex pected .

Durjng the remedial
a signjfjcant jncrease jn
ed to degrade the quality
Since the remed'i al-action

act"i on, 0nly County Road ?IL would be subject to
axl e I oadj ng. Such an i ncrease woul d be expect-
of the roadway by producing ruts and chuckholes.
p'l ans jnclude r0adv/ay upgradjng thr0ugh the ad-
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di t'i on of surface gravel , safety berms , and drai nage di tches, no such
degradation would be expected. The DOE would imp'lement a roadway mainten-
ance program to maintajn the quality of County Road 211 during remedial ac-
ti on. Rather than use County Road 141 as a transportati on route for
haufing tailings, a new haul road approximately two miles jn length would
be constructed between County Road 211 and the Long Hollow sjte.

The road distance between the Durango and Long HolIow s'ites is approx-
imately 11. miles. Therefore, transport of the tailings would generate
about 5940 VMT. Assuming an average commuting distance of 20 mi1es, em-
ployees would generate about 3000 VMT. Miscellaneous trips would generate
6000 VMT at 30 mjles per trip. Gravel haul trips wou'ld generate 6900 VMT

ar 30 miles per round trip over 103 working days (about five months).
Tnus, about 14,940 VMT per day would be generated during the last L7 of
the 28 months required for the project, and about an average of 11,050 dai-
ly VMT would be generated during the fjrst 11 months. Applicat'ion of aver-
age acci dent-per-vehi cl e-mi I e-trave'i ed data to thi s travel di stance
results in an estimate of 95.1 accidents generated because of Alternative
4 resulting in an est'imated 0.27 fatalit'ies.

A'l ternati ve 5 - reprocessi ng and stabi I i zati on at Long Hol I ow

Traffic impacts for reprocessing and stabilizat'ion at Long Hollow in
many ways (e.g., roadv'/ays affected) would be similar to Alternat'ive 4 (sta-
b'il'izat'ion at Long Hollow). The primary differences would be the ex-
tended tailings transport period, the relocation of the plant facilities
to be used in reprocessing operat'ions from Naturita to Long Ho11ow (i45
miles), the transport of materials used in the reprocessing operation
(e.g., sulfurjc ac'id, soda ash, sodjum ch'lorate, act.ivated carbon), and
the transport of the recovered urani um and vanadi um. The reprocessi ng

plant faci'l'ities would be transported via Colorado Highway 141 to Dove

Creek, then U.S. H'ighway 666 to Cortez, then U.S. Highway 160 to County
Road 14i to the site. Most of the chemjcals would be transported by truck
f rom Grand Junction vi a U.S. H'ighways 50 and 550 (155 mi'les); the sulfuric
acid would be expected to come from Gallup, New Mexico, via U.S. Highways
666 and 550 (150 miles). For purposes of analysis, uranium and vanadium
recovered through reprocessing are assumed to be transported to Blanding,
Utah, via U.S. Highway 160, a o'istance of 130 mi les.

Existing traffic cono'itions on County Roads ?lL and i4i and U.S.
H'ighways 550 and 160 were described above for Alternative 4. Traffic vol-
umes generated by reprocessing-related operations woulcl be very low (two
to three trips per day from Ga11up for sulfuric ac'id deliveries during re-
processing operations, roughly one truck trip per oay to deliver chsnicals
from Grand Junction, and a total of six to seven shipments per month of
uranium and vanadjum). Thus, impacts on U.S. Highways 666, 550, and 160
between Gallup, Grand Junction, Blanding, and the Durango area would be

mi nor.

The h'ighest traffic volumes associated with thjs alternat'ive woulo be

during reprocessing operations (Months 11 through 62). During thjs peri-
od, there would be approximately 128 ADTs associated with workers commut-
ing (64 workers), '144 ADTs for tai f ings transport (7? two-way truck
trips), and 200 ADTs for miscellaneous purposes. The 144 ADTs for tail-
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ing! transport would occur on County Road zLL. If the 328 trips for com-
muting and miscellaneous purposes occur on U.S. Highways 550 or 160, the
maximum 'increase 'in ADTs on these roadways would be 2.6 and 3.8 pertent,
respectively. Peak-hour increases to these roadways would. be 4.1 and 7.4percent, respectively. Although no traffjc data are available for County
Road 2II, and since this roadway is lightly travelled and will be widenei
and upgraded to accommodate truck traffic, traffic flow-related impacts
are expected to be minor. As described for Alternative 4, County Road 211
would be subject to jncreased axle loadinq because of project heavy-trucktraffic. This would be expected to degrade roadway quatity by pr'ooucing
ruts and chuckholes. The planned upgrading of County Road 211 and imple-
mentation of roadway maintenance programs, would m'itigate these impacts.

Transport of contaminated materials to the Long Hollow s'ite (tailings
suitable for reprocessing and other contamjnated solls unsu'itable for re-
processing) would generate about 1,935,000 VMT. Employee commuting would
generate an add'it'ional 1,478,000 VMT over the ent jre duration of th js al -ternative.. 0ther project activitjes (e.g., del.iverables of sulfuric acid,
other chemicals, other materia'ls, and shipment of product) would generate
an additional 1,347,000 VMT. Thus, Alternative 5 would generate approx-
imately 4,760,000 total VMT. Applying average accident-per-vehicle-mi letravelled data to this total mileage indicates that Alternative 5 would
produce an estimated 55.7 injury accidents and 0.16 fatal'itjes.

5.15 USE OF ENERGY AND OTHER RESOURCES

Each of the remedial-action alternatives would require the use of fu-el and lubricants, electricity, water, manpower, ano construct'ion ma-
teri al s such as soi I and concrete. In addi ti on, A1 ternati ve 5 (reprocess-
ing and stabil ization) would require the use of assorted chemiials and
products in the actual reprocessing activities, including sizeable quanti-
ties of sulfuric acid and kerosene. Tne use of water, minpower, and so'ils
would not be a commitment of nonrenewable resources; however, fhe uses of
engi ne fuel and I ubri cants , chemi ca1 s , el ectri ci ty, concrete, and
nonsa'lvageable steel would be. The amounts of these materials that would
be used in Alternatives 2,3d,3b,4, and 5 are shown in Table 5.19. Also
shown are the amounts of kerosene and sulfuric acid used in Alternative 5.
More detail is provided in Appendix A, Conceptual Designs and Engineering
Evaluation, Remedial Action Alternatives, and in the AOdendum to-AppendiiA'in this FEIS. The amount of nonsalvageable steel used (for concrete re-
inforcement) 'in these alternatives wou'ld be negl igible.

Eng'ine fuel and I ubricants woulo be required for the earthmoving
equi pment and constructi on-rel ated machi nery used j n the four remedi al Iaction alternatives. Electricity would be needed to power the office-trailer facilities and the water pumps for the truck-wash stat'ions at allthree sites, and to power the reprocess'ing facil ities required under
Alternative 5. Fuel and electric'ity requirements are tabulaied in Table5.19. Engine fuel and electricity are in ample supply in the La plata
County are9.. Electricity at the Durango, Bodo Canyon, and Long Hol lowsites could be prov'ided by existing powei lines. Totil electricit-y demand' requjred under Alternat'ive 5, a'lthough considerably larger than lnat re-
quired under Alternatives z, 3d, 3b, and 4, would be sfread over a much
longer timeframe.
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5. 16

Minor amounts of concrete woulo be needed to construct the pads for
truck-wash stations at all three sites. However, Alternative 5 woulo re-
quire additional amounts of concrete to construct the foundation pads for
the reprocessi ng equi pment and tanks. Under Al ternati ve 2, 176,000 sacks
(8272 tons) of cement would be required to construct the grouted riprap-
erosi on barri ers.

NONRADIOLOGICAL IMPACTS OF ACCIDENTS

In the remed'ial-action alternatives, the nrajor hazards would be those
typically assoc'iated with earthmoving constructjon projects, j.€., hazards
frorn falls, transportation, and equ'ipment-related hazards. The expected
numbers of work-related accidents have been calculated for each action al-
ternative, based on incidence rates for 1981. The results of the calcula-
tions are summarized in Table 5.20.

5.'17 RELATIONSHIP TO LAND-USE PLANS, POLICIES, AND CONTROLS

Al ternati ve 1 no acti on

The no-act'ion alternative would not affect or be affected by land-use
p1ans, p0licies, or controls of any publ ic agency. No land-use changes
would occur. No zoning or adopted comprehensive plan designations apply
to the Durango site. Although the s'ite is designated in the La Plata
County draft comprehensive plan as within the "growth ring" area (suitab.le
for urban uses and population densities), this plan has not been formally
adopted by the La Plata County Commissioners. Tne no-action alternative,
however, would precl ude more productive use being made of the Durango
site.

A'lternati ve 2 - on-si te stabi I'izati on

Stabilization at the Durango site would not affect land-use p1ans,
poiicies, or controls of any publjc agency for the same reasons cited for
Alternat'ive 1. Because of its status as a Federal project, Alternative 2
would not be subject to p1ans, p'olicies, or controls of either the city of
Durango or La Pl ata County. Ownershi p of the Durango sj te woul d be ac-
quired by the State of Colorado for ultjmate transfer to the Federa'l Gov-
ernment. Fol I owi ng the cclmpl eti on of the remedi al acti ons, the ownershi p
of the approximately 38-acre stabi'l ized site woulo be transferred to the
Federal Government and would be restr.icted from other land uses. Tne re-
majnder ot the Durango site (88 acres) would be available for development
and would like'ly be annexed eventually by the city of Durango.

Alternat'ive 3a - stabilization at Bodo Canyon with truck transport

Stabjljzation at the Bodo Canyon sjte under
di rectly af I ect I and- use pl afiS, p0l i c.i €S , 0r'
Durang0 sife, but may have jndirect eftects on
trols. PlailS, p0ljcj€s, and controls related
woul d be'Jj rectly aftected,

Alternative 3a would not
con tro I s rel ated to the
plafis, policiBS, or con-
to the Bodo Canyon site
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Because no zon'ing or adopted comprehensive plan designations are irreffect at the Durango site, A.lternative 3a would not direitly influerrce,or be influenced by, existing land-use p1ans, policies, o. contro'ls.
However, development of the entire Durango site would be possible once theta'ilings and other contaminated materials are removed. Tne form that de-
velopment would take, should the sjte be developed, cannot be accurately
predi cted because the si te appears su'ited to a variety of uses. Devel op--
ment would have to be approveci by La Plata County's Boird of County Commis-sioners. Tne site is within the city of Durangb's service area (that area
designated for service in the future by Durango's water and sewer sys-tems). In order to- obtain approval by La Plaia County for developme-nt,the sponsor of development at the Durango site would Ue required by the
county to abioe by Durango's deve'lopment regulations, as required by imem-
orandum of agreement that exists between the city of Durango and La plata
County, It is 1ike1y that the sjte wou'ld ultimately be innexed by thecity of Durango.

Alternative 3a would also affect p1ans, pol ic'ies, and controls that
app.ly to the Bodo canyon si te. The s'ite 

- j s crrrenIly managed by the
Colorado Department of Natural Resources, Division of Wjidlife, via J deeCfrom the Nature Conservancy (Sectjon 4.9 contains addi tional discussion ofth'is deed). Use of the site is restricted to wildlife conservation and
open-space recreation based on the restrictions in the deed held by theDivision of Wilolife. In order to permit use of the site for stabil.iza-tion of the tailings, a land-exctange agreement or similar arrangemenr(e.9., replacement in-k'ind) wou'ld be executed between the CoTorado
Department of Natural Resources and the DOE. In order to be acceptable,
any proposed land exchange would have to meet the approval of The'Nature
Conservancy, the Colorado Division of Wi1d1ife, and the Colorado Wr'ldljfe
Commjssion. A plan to miiigate the impacts on wjldlife wjthin the Bodo
Canyon l,Jildlife Area would be 'implemented. The approximately 41-acre sta-
bi I i zed s'i te woul d be permanently owned by the Federal Government and
would be restricted from any other land use.

Al ternati ve 3b stabi I i zati on at Bodo Canyon wi th transportati on pri -

Alternative 3b would have the same land use considerations as those
described for Alternative 3a.

Al ternat'ive 4 - stab'i I i zati on at Long Hol I ow

Stabilization at the Long Hollow site would have the same relation-
:hlp to the La Plata county and the city of Durango's land-use p1ans, pol-icies, and controls as described for Alternatirie 3[a], because of theindirect effect of opening the Durango site for developme'it.

La Plata County has no zon'ing or comprehensive pl an designations ineffect at the Long Hol'low-site; however, for any private devel'opment that
may occur at the Long Ho11ow site, the county's subdivision anO ptanned
uni t devel opment regul ati ons woul d apply. Because of i ts status as aFederal project, Aiternative 4 wou'ld not be subject to local land-usep1ans, pof icies, or controls related to the tong l-lollow site. Tne approx-imately B0-acre stabilized site would be perman6ntly owned by the Federal
Government and would be restricted from any other land use.

mari I y by con veyor
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5. 18

Alternative 5 - reprocessing and stabilizat'ion at Long Ho11ow

Reprocess'ing and stabil'ization at the Long Hoilow sjte would have the
same irrdirect effect (opening the Durango site for development) on the La
Plata County and the city of Durango's land-use p1ans, pol'icies, and con-
trols as described for Alternative 3a.

The reprocessing alternative assumes that transport and reprocessing
of the tajlings would be undertaken by a private party and not under the
ausp'ices of a Federal project. Therefore, site preparat'ion and reprocess-
'ing phase activities would be subject to local land-use p1ans, policies,
or controls related to the Long Hol'low site. While no zoning regulations
or particular land uses have been designated by La Plata County, the gener-
dl, although unofficial, policy is that land-use development be compatible
with nearby land uses (Hoch, 1983). Primary land-use developments 'in the
future in the Long Hollow vjcinity will probably be low-dens'ity residen-
tial unless the Animas-La Plata Project is implemented. If th'is project
is implemented, lands near the reservoir would become prime for recreation-
rel ated devel opment.

Following reprocessing, ownership of the tailings woulo be trans-
ferred to the DOE and, as a Federal project, would not be subject to the
above-mentioned controls. The approximately 195-acre stabi I ized site
would be permanently owned by the Federal Government and would be restrict-
ed from any other land use.

Bodo Canyon borrow site

Use of the Booo Canyon borrow site would not affect any long-term
land-use plans, policies, or controls. However, because the borrow site
is located in the Bodo l,Jildlife Area, approval of the Colorado Divisjon of
Wildlife would be required prior to excavatjon of borrow materials. Use
of the site would be short term and the site would be returned to its pres-
ent use following reclamation of the sjte.

UNAVOIDABLE ADVERSE IMPACTS

The major adverse impact of Alternative 1 (no-action) would be the
cont'inued presence of above-background levels of radiat'ion at and near the
Durango site, and the continued exposure of the public near the sjte to en-
hanced concentratjons of radort-ZZ7 and its daughter products. The tajl-
ings wou'ld continue to be subject to wind and water erosjon as well as
unauthorized removal by man. Use of the Durango site woul0 continue to be
restricted because of the potential health and environmental hazards asso-
c'iated with the unstab'ilized rad'ioactively contaminated materials. Under
the no-action alternative (Alternative 1), expected excess lung cancer
deaths among the exposed population who live w'ithin 80 kilometers of the
Booo Canyon site over a 10-year period would be 0.044 persons.

The fo1 lowing subsections identify unavoioable adverse impacts for
the acti on al ternat i ves.
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5 . 18. 1 romF the rel ease of radi at'i on

For the remedial-action Alternatives 2,3a,3b,4, and 5, the
expected excess iung cancer deaths over a 10O-year period (remedi-
at'i on ti me pl us normal i zati on ti me ) wou l d be 0.0i9 , 0.02r , 0.02L ,
0.020, and 0.053 persons, respecti vely.

Excess lung cancer deaths to remedial-actjon workers due to
radjatjon would be unavoidable for any of the action a'lternatives
but would be greatest for Alternative 5 because of its duration.
For Alternatjves 2, 3d, 3b, 4, and 5, the excess 1 ung cancer
deaths for remedial-action workers would be 0.0067, 0.017, 0.022,
0.020, and 0.056 persons during the t'ime of remediation,
respecti ve1y.

Under Alternatives 3a, 3b, 4, and 5, iransportation of ra-
dioactjve materials would unavoidably expose truck drjvers and on-
lookers to s1 ightly higher than background doses. The max'imum
dose 1ike1y to be received by drivers-would be 10.8 mrem per day,
which is equivalent to 2.6 rem per year. There is about a three
in 10,000 chance that a truck driver woulo acquire a fatal cancer
as a result of this exposure.

0n ai r qual i ty

Remedia'l actions under Alternatives 2, 3d, 3b, 4, or 5 would
cause temporary adverse impacts on ai r qual i ty because of
earthmovi ng act i vi ti es and operati ons of equi pment. Exhaust emi s-
sions under any of these alternatjves would have litile impact on
air quality away from the sites and transportation corridors.

Tne greatest effects on air quality would be from fugitive
oust related to the earthmoving activitjes. predicted fug'itive
dust impacts decrease rapid'ly with distance from their source and
would be temporary. Using an estimating tool that would be ex-
pected to over-predict 'impacts, the maximum predicted concentra-
tions of dust for Alternative 2 would be about equal to the
primary annual standard and s1 ightly above the primary 24-nour
standard. Unoer Al ternati ve 3a, the maxi mum effects at the
Durango site would be almost equal to the Federal primary annual
standard and s1 i ghtly above the Z4-hour standard, respecti ve1y,
and the maximum effects at the Bodo canyon site would be somewhat
below the Fecieral annual standard, but substantially above the an-
nual 24-hour Federal standard. Under Alternative 3b, the maximum
effects at the Durango site wou'ld be well below the Federal prima-
ry annual and Z[-hour standards. The maximum effects at the Bodo
canyon site would be sfightly be'low the annual standard and welI
above the 24-hour standard. Under Alternatjve 4, the maximum c0n-
centrations of dust at the Durango site woulct be slightly above
the 24-hour standard but slightly be'low the annual standard. The
maximum effects at the Long Ho'llow s'ite would be above the 24-hour
standard and below the annual siandard. Under Alternative 5, the
maximum concentrations of dust at both the Durango and Long Hollow
sites would be we'll below the Federal primary annual and-24-hour
standards.
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5. 18. 3 0n- topography

Impacts on topography from any
would be long term.

of the act'i on alternatives

Alternative 2 would cause topographic cttanges at the Durango
site and also jn Bodo Canyon. The two steeply sloped and flat-
topped tailings piles would be reshaped against Smelter Mountain
i nto one smoothly contoured pi 1 e coveri ng an area of about 38
acres. Tne reshaped pile would have slopes of 3 horizontal to I
vertical. At the borrow areas in Booo Canyon, the present gentle
slopes would be flattened and the deep erosion gullies would be re-
moved. Slopes around the borrow areas would be recontoured to
bl end wi th the surroundi ng terrai n.

Alternatives 3a and 3b would affect topography at the Durango
site, the Bodo Canyon site, and the borrow areas in Bodo Canyon.
Removal of the tailings and other contaminated materials would re-
turn the Durango site to its approximate original topography, a

rel ati vely fl at bench al ong the west bank of the Animas R i ver.
Stab.i I .izat 

i on of the contami nated materi al s at the Bodo Canyon
site would change the topography of approximately 38 acres from a
shallow drainage basin to a low mound with a gently undulating sur-
face. The earthen embankments would have slooes of 3 horizontal
to 1 verti cal and cover an add'i ti ona'l three acres. Topographi c
changes at the Bodo Canyon borrow areas would not be as severe as
with Alternatjve 2, but existing slopes wjthin the borrow areas
woulo be flattened and the erosion gullies eliminated.

Alternative 4 would affect topography at the Durango site,
the Long Hol low si te, and the Bodo Canyon borrow areas.
Topographic changes at the Durango site and Bodo Canyon borrow ar-
eas would be the same as described above for Alternative 3. At
Long Hol1ow, topography would change on the 80-acre area from a
gently sloped, U-shaped va11ey bottom to a low, gently undulat'ing
surface tnat would be about four feet higher in elevation along
its center line than at'its edges. The earthen embankment at the
south end of the stabi.l i zat'ion area wou'ld have a sl ope of 5 hor-
izontal to 1 vert'ical . Maximum crest height of the embankment
would be about 35 feet above the Long Hollow drainage channel.

Al ternati ve 5 woul d have the
scrjbed for Alternatjve 4 except
wou I d cover 195 acres and wou I d
tfre exjsting ground surface.

5.18.4 0n ecosystems

same effects on topography as de-
that the stabilized tai lings pile

be only a maxjmum of 1E feet above

Because the Durango disposal s'ite js severely disturbed, only
minor unavoidable adverse impacts are projected for on-site vegeta-
ti on and wi I dl i fe speci es under any of the acti on al ternati ves.
It is expected that on-site act'ivities could slightly increase
si ltation and stream loading, which would be most deleterious to
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fish-food organisms during low-flow periods in the fall and win-ter, especially in the 10-mile segment of the Animas River down-
stream from the site.

Excavat'ion of borrow materials for any of the actjon alterna-
tives would eliminate about 16 acres of vegetation and habitat at
the Bodo canyon borrow area for at least five years, and reestab-
lishing of habitat similar to that presently in the area may re-
qu]re up to 2t) years. This operation would also displace some
wi I dl 'i fe and cause mortal i ty of some re1 ati vely smal I , I ess mo-
b'ile an'imals.

Stabilization of the taifings at the Bodo canyon site with ei-
ther transport mode would prevent utilization of about 61 acres of
existing vegetation and hab'itat by large mammals for an indefinite
period of tjme. In addition, plant production ranging from 500 to
2000 pounds per acre per year would be lost for aboul five years
unt'i I a vegetati ve cover i s establ i shed on the recl aimed si te.
Direct loss of habitat would affect numerous animal species jncl ud-
ing mule deer and elk. Human encroachment would render addit'ion-
dl , undi sturbed habj tat I ess attracti ve for tradi ti onal deer orelk use. Population d'isplacement into adjoining areas might also
cause stress to both resjdent and migrant animals. Habitat loss
and disruption of existing use patterns would be most critical jf
severe wjnters also occur during this time period. Increased traf-fic during remedial actions would contribute to a greater number
of wildl'ife road ki I ls along county Road zrr, more so with
Alternative 3a than with 3b. The potent'ia1 exists for peregrine
falcons to be disturbed during project activities only if falcons
reoccupy nest sites that are not currently act'ive. project activ-
i t'ies wou I d al so decrease the val ue of the Bodo t,'li I dl 'if e Area f or
recreat'ional value. However, a wildlife mitigation plan woulcj be
impl emented to mi t'igate these impacts.

stabilizat'ion of the tailings at the Long Holrow site would
elirninate approximately 150 acres of the heavily grazed pasture
and 20 acres of addirional vegetation and wildlife habitat for anindefinite period of time. p'lant production of less than 500
pounds per acre per year would be lost for a minimum of five
years or unt'il vegetati ve coveris establ i shed on the recl a jmed
sr te. Two stock ponds and adjacent marshes conta'ining cattaj ls
and bulrushes would be eliminated. Increased human encroacnment
would render adjacent hab'itat less favorable to deer and e1k,
wh'ile direct loss of hab'itat would affect smal'l mammals, reptiles,
qnd birds presently utilizing the site. population disp'lacement
into adjoining areas could also cause stress to both resident and
m j grant animals ut'i ltzi ng the Long Hollow si te.
Sagebrush-rabbitbrush shrub, meadow, and pinyon-juniper woodland
would be eliminated by widening county Road zrr. A1so, the in-
creased traff ic may contribute to an increase in the w'ildl'if e roao-
kill frequency on County Road 211.

- Tai 1 i ngs reprocessi ng and di sposal at Long Hol I ow under
Alternative 5 would elirn'inate 195 acres of existing vegetation andhabitat. Most of thjs area 'is heavily grazed sheep pasture. The
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5. 18. 5

5.18.6

195 acres would not be revegetated and the area would be permanent-
1y lost from use by mule deer and elk as wjnter range and fawning-
ca1 vi ng areas. Excavati on acti vi ti es woul d al so destroy smal 1 ,
relatively immobi le animals, and an 'increase in road ki I ls would
be expected because of the i ncrease i n traffi c duri ng tai I i ngs
transport.

0n I and use

Regardl ess of the act'i on al ternati ve sel ected, the stabi I i zed
site (Durango, Bodo Canyon, or Long Hollow) would be permanently
owned by the Federal Government and woulo be restricted relative
to any other lano use. Under Alternat'ive 2, approximately 38
acres of the Durango site would be restricteo; the remainder of
the site would be available for development and would likely be an-
nexed eventual'ly by the city of Durango. Under Alternatives 3d,
3b, 4, or 5, the ent'ire Durango s'ite woul d become avai I abl e f or de-
velopment and annexation.

Under Alternatives 3a or 3b, the 41-acre Bodo Canyon site
wou'ld be a restrjcted area and unavailable for any other use.

Under Alternat'i ve 4, the B0-acre
restri cted area and unavai I abl e for any

Urrder Alternative 5, the 195-acre
restrj cted area and unavaj l ab l e for any

0n sound levels

Long Hollow sjte would be a

other use.

Long Hollow sjte vlould be a

other use.

Unavoidable impacts on noise levels wjll result from oper-
ation of heavy construct'ion equipment and trucks during remedial
action.

Under Alternative 2, the day-night sound level in the central
business district of Durango wou'ld jncrease about 13 dB. During
remedial action, the daytime sound level would be about 78 dB,
which is above the EPA's short-term goal of 65 dB. However, the
Durango site would be classified as an industria'l source by the
city of Durango and wou'ld be in compliance with a noise ordinance
of B0 dB during the daytime. Sound-level increases 'in Bodo Canyon
along the transportat'ion corridor and at the borrow area would be

significant but the impact of the increased sound levels on either
peopl e or wi I dl i fe i s expected to be mj nor.

Under Alternat'ive 3d, the increase of the amb'ient sound level
Durango's business district woulo be less than that for the on-

te stabi I .i zati on al ternati ve as descri bed above. Because of si -
multaneous activity at the Booo Canyon borrow area and at the Bodo
Canyon s'i te, the sound- I eve'l i ncrease at a di stance of 500 f eet i s
estimated to be 45 dB. Increases in sound levels along the trans-
portation corridor would be over a longer period of time than'in
Al ternati ve 2, occurri ng throughout the peri od duri ng whi ch

A
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5.18. 7

tailings are be'ing transported to the Bodo canyon sjte. Howeverit is expected that the effects of truck-trafijc nojse on peopti
and wildlife would be minor and that many would acclimate to tne
no'ise.

under Alternative 3b, the increase of daytime ambient souno
19ve1s_ in Durango's business district would be- sl ightly less than
that for Alternat'ive 2. At a djstance of 500 feet, the estimated
sound levels wou'ld be 76 dB, two dB less than for on-site
stabi l.izati on.

Impacts of sound-level increases at the Durango site and Bodo
canyon borrow area under Alternative 4 would be trre same as de-
scribed for Alternative 3a. At the Long Hollow site, increases in
sound I evel s woul o be about 42 dB over background 'level s at a d.is-
tance of 500 feet. Impacts to people and wildl'ife woulcl be expect-
ed to be moderate since the'increased sound levels woulo only
occur during the daytime. The maximum increase in noise along the
transportation corridor to Long Ho'llow would occur over a period
of about 15 months ano would impact a linear area about 1.5 miles
longer than the transportation corridor to Bodo Canyon.

I ncreases i n sound I evel s at the Durango and Long Hol I ow
sites under Alternative 5 would be 19 and 33 dB, respectively, at
distances of 500 feet from the s'ites. At the Bodo ianyon boirowsite, the increase would be 29 dB at a distance of 500 feet from
the site. These levels would occur over an B2-month period at
Durango and Long Hollow an0 periodically over an 82-month period
at Bodo Canyon.

0n transportation networks

Any of the actjon alternatjves woul
and automobile traffic on local r0ads.
r0ad and lrighway networks are expected to
on other transportation networks (air 0r

d cause increases in truck
However, the jmpacts on

be minor. No jmpacts up-
rajl) are expected.

The action alternat'ives may also be expected to cause in-
creases in the number ot traffic accidents on local roads. Based
on national average accident data, about 21.6 accjdents would oc-
cur duri ng tri ps rel ated t0 the remedi al acti on under Al ternatj ve2; these would result in an estimated 0.06 death. For Alterrrative
3a, it js estimated that there would be about zz.s accidenrs, f€-
sulting in an estimated 0.06 death. Alternat'ive 3b would resultjn approx"imately 15.4 accidents and an estimateo 0.04 death. Iris expecteo that there would be 92.2 accidents as a result of
A'lternati ve 4 and that these woul d resu'lt in an estimated o.26deatil. The number ot traf f ic acc'iderrts and associated f atal itiesthat woulo result from A'l'uernative 5 are 55.7 and 0. 16.
respect i ve1y.
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5. 18. B 0n cul tural and h'i stori c resources

any
at
Nati
wi th

Unavo'idable impacts on cultural resources would result from
of the remedi al act i on al ternati ves. The bri ck smel ter stack
the Durango site, wh'ich is el igible for nom'ination to the
onal Register of Historic Places (NRHP), would be demolished

al I of the remedi al act'ion al ternat'ives.

AI
j cal si

ternatjves 3a and 3b woulo cause a loss of nine archaeolog-
tes, also eligible for nomination to the NRHP, at the Bodo
d'isposal site. Five archaeological sjtes would be lost

5. i9

Canyon
al ong the transportati on corri dor to Long Hol I ow under Al terna-
tives 4 and 5.

IRREVERSIBLE AND IRRETRIEVABLE COMMITMENTS OF RTSOURCIS

Alternative 1 does not require the use of any resources on the part
of D0E. Alternatives 2, 3d, 3b, and 4 would require the use of engine fu-
el, electricity, cement, backfill and cover materials, manpower, water,
and land. Alternative 5 would require these same resources, plus 12 chem-'ical and other compourrds used during reprocessing act'ivities.

The amounts of resources that would be used are identified in Section
5.15. The only resources which would be'irretrievabiy lost are engine fu-
€1, electrjcity, cement, possibly coal at Bodo Canyon, and the materials
used for reprocess'ing.

The use of water would not be a permanent commitment of the resource,
since'it woulo be released into the environment following treatment; Even
the use of backfill and covdr inaierjals, and the land in general , would
not necessarily be permanently committed.

The uranium and vanadium resources within the ta'iljngs would be recov-
ered under Alternative 5. These resources would be avai'lable for future
recovery under Alternatives 1, 2,3d, 3b,, and 4 by e'ither in-situ tech-
niques or by opening the tailings embankment and reprocessing the tail-
ings in a manner sjmilar to Alternative 5.

Commitment of land for long-term stabilization of the
the potential ground-water impacts described in Sect'ion 5.6,
sent irreversible and irretr.eiVable commitments of resources.

taj I in9s, and
wou I 0 repre-

5.20 RELATIONSHIPS BETI,IEEN THE SHORT-TERM USE OF THE ENVI RONMENT AND THE

MAINTENANCE AND ENHANCEMENT OF LONG-TERM PRODUCTIVITY

Under the no-action alternatjve (Alternative 1), there would be no
short-term remedial action use of the errv'ironment. The long-term produc-
tivity of the Durango s'ite would cont'inue to be restricted because of the
unstabilized ta'il'ings remaining on the site.

If the ta'i lings and other contaminated
the Durango si te (Al ternat'i ve 2) , other uses
of Bodo Canyon would be inconvenienced by

materi al s were stabj I j zed on
'i n the vjcin'i ty and portions
construct i on acti v i ti es for
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about one year. There would be noise and dust from these activities, somejncreases jn traffic congestion, and construction workers would be subjectto above-background levels of radiation. Productjvity of the borrow sitejn Bodo Canyon wou'ld be reduced untjl a vegetative cover was establjshed
and self-perpetuating; thjs is estimated to require at least five years.
The long-term producti vi ty of Bodo Canyon woul d not be affLcted.
Restricted use of the Durango site would continue over the long term be-
cause of the presence of the stabilized tailings. Isolation of radiolog-ical and chemical contaminants in the stabilized tailings would Uejmmediate'ly beneficial to the environment and populace of the Durango site
and in its general v'icinity. This beneficial impact would contjnue over
the long term and could increase the productive use of properties adjacentto the Durango site.

Stabilization of the taif ings and other contaminateci materials at the
?oO9 Canyon s jte (Alternat'ive 3a) 'is est jmated to require 1g months.
During this period, the inconveniences bf construction aciivjties would be
simi'lar to those descrjbed above but would occur at both the Durango site
and the Bodo Canyon site. Other uses of Bodo Canyon, by both peopte andwildfife, would be temporarily disrupted. Removai oi the tajtingi piles
would make the Durango site available for other productive uses. -The 

41-
acre Bo0o Canyon site would be permanently restricted and unavailable for
other uses.

Implementation of Alternative 3b would requ'ire an estimated Zz
months. During this period, the inconven'iences of construction actjvjtjes
would be much like those described for Alternatives 2 and 3a. The con-
struction of the _conveyor would cause little disruption aside from tempo-
rary loss of wi ldl if e habitat and vegettit.ion.

Stabilization of the tailings and other contamjnated materials at the
Lgng Hol I ow si te (Al ternati ve 4) 'i s estimated to req ui re ZB months .Effects on productiv'ity of the Durango site would be the same as for the
Bodo Canyon alternative. Use of the Long Hollow area for livestock andwildlife range would be temporarily disrupted. The 80-acre Long Hollow
disposal site would be permanently restrjcted and unavai'lable for other
uses.

Reprocessing and stabil izing the ta.i'lings and other contaminated mate-'rials at the Long Hollow s'ite (Alternative s) would require approximately
82 months to complete. This alternative would have the same short-term im-pacts as Alternatives 3a and 4 such as displacement of wi1d1ife, in-
creases in traffic congestion, and increase in radi ation exposuie toworkers. However, the short-term'impacts of Alternative 5 would be'less'intense, but of longer duration, than those of Alternatives 3[a] and 4.
The 195-acre site for the final stabiljzat'ion of the tailings and contam-inated material under Alternative 5 would be permanently restiicted and un-
avai I abl e for other uses.

5.2I MITIGATION MEASURES DURING THE REMEDIAL ACTION

Many of the m'i ti gat j on measures to be
acti on al ternat'i ves have al ready been descri
th i s document . The pl anned measures wou I d be
mal procedures duri ng constructi on act'i v j t j es

taken duri ng the remed'i al-
bed j n previ ous secti ons of
adopted as part of the nor-

As a part of the operating
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procedures throughout the remedial actjons, the DOE would estab'lish and
mai ntaj n a survei I I ance program consj sti ng of routi ne fi el d sampl i ng and
laboratory analys'is. Results from the monitoring program would be com-
pared with UMTRA Project guidelines. If any significant dev'iations were
recorded, 'immedi ate action would be taken to e'liminate or amel iorate the
prob 1 em .

5.?1.1 Mitigation of impacts from the release of radiation

Actions for m'itigating exposure of remedial-action workers to
radioact'ively contaminated part'iculates would include dampening ex-
posed contaminated material or covering it with tarps or plastic
sheet'ing to prevent dust blow off, by stopping the handling of con-
tam'inated materials during periods of high w'ind, providing pro-
tective equipment such as dust masks, and by using brucks fitted
with removable covers and water seals on the tailgates or a cov-
ered conveyor system when contamjnated materials are moved off the
si te. Publ j c exposure to radi ati on duri ng the constructi on phases
woul d be 'l 'imi ted by restri cti ng ^access to the constructi on areas.

Inaovertent off-s'ite transportation of contaminated materials
would be controlled by use of truck-wash stations to clean trucks
and construction vehicles before they leave the site. Surface-
water runoff from contaminated areas and contaminated wash water
woulo be impounded on the construction s'ite.

Should the conveyor system malfunct'ion and spill tailings or
contamjnated material along the conveyor route, the spill would be
cleaned up much like a spill from a truck. The material would be
removed w'ith shovels or a small front-end loader and hauled to the
disposal site. The conveyor would be equipped with automatic shut-
off devices that sense belt tension or motjon and other operating
conditions. Devices such as these would turn off the conveyor in
case of damage to the belt or other problems.

5.2L.2 Mi ti gati on of impacts on ai r qual i ty

Construction areas and temporary on-site haul roads would be
sprayed wjth water as needed to control fug'it'ive dust emiss'ions.
Permanent haul roads and County Roads 211 and 2L2 would be covered
with gravel and a dust palljative would be applied as needed to
control dusting; add'itional water spraying would be used during
all material-handling act'ivities; all contaminated materials
hauled'in trucks would be covered with tarps, and excavat'ion and
loading operations would be halted ouring periods of adverse weath-
er condi ti ons. Water spray or negat'ive pressure dust col I ect'ion
would be used at conveyor transfer points. The exact air-quality
impact mitigation measures would be determined during the final de-
si gn phase of the project wi th the revi ew and approval of the
Coloracjo Department of Health.

Tail-pipe exhausts frorn internal-combustion engines in con-
struction vehicles would be minimized by keeping the engines well
mainta'ined and tuned to reduce emissions.
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5.21 .3 Mitigation of jmpacts on water quality

Acti ons of mi t'igati ng the 'impacts of constructi on acti vi ti es
on surface and grouno water during the remedial actions include us-'ing synthetically ljned, water storage reservoirs at all sjtes to
hold radioactively contaminated water from the truck-wash sta-
tions. Seepage and runoff from contaminated areas wou'ld be col-
lected jn temporary catchment oitches or sumps and pumped to the
storage reservoi rs. Di versj on di tches woul d be constructed
upgradient from the working areas to m'inimize the amounts of run-
off reaching the contaminated areas. Temporary d'ikes could also
be constructed to isolate contaminated runoff waters that form dur-
ing heavy storms. Sediments that collect on the bottom of the con-
tamjnated water storage reservoirs would be buried in the tajlings
during the final stages of the remed'ial-action process.

For Alternative 5, adOitional protection against the leakage
of contaminated water would be providecl by a double liner system
of clay and synthetic liners. A leak-detection system would be in-
stal led to verify the absence of leakage during reprocessing
activ'ities.

5.2L.4 Mitigatjon of jmpacts on sound levels

The'irnpacts of noise would be reduced by using functional and
properly maintained mufflers on all construction equ'ipment and ve-
hi cl es, and by schedul i ng haul i ng tri ps and noi sy act i vi ti es at
all sites to take place within daylight hours according to state
and I ocal ordi nances and the recommendati ons of the Col orado
Division of Wildlife. Hearing-protection devjces would be worn by
workers either operat'ing or working close to excessively noisy
machi nery.

5.2L.5 Mitjgation of impacts on transportation networks

To minimize add'itional traffic on U.S. Highways 160 and 550,
a new haul road would be constructed on the Durango site from the
tail'ings pi1es to County Road ?LI for truck traffic. Further, €ffi-
ployers would encourage constructjon workers to car-poo1 when trav-
eliing to and from work.

Under Al ternat i v es 4

structed roughly parallel
141 .

and 5, a new haul road would be con-
to a two-mi I e segment of County Road

The transport and reprocessj ng
Alternative 5 would bre subject to the
requirements as set forth in Part III
Mater j al s , RH 3.7 through RH 3. 10.

of the tajlings under
State of Colorado ljcensing

Licensing and Raojoact'i ve
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5.2I.6 Mjtigation of impacts on cultural and h'istoric resources

5 .2L .7

Impacts on cultural and historic resources woulo be mit'igat-
ed in three ways. Archaeological and historical sites that are el-
igible for listing on the National Register of Historic Places
woul d be avo'ideo by remedi a1 act'ion 'if practi ca1 . Si tes that can-
not reasonably be avoicled would be subject to recovery of archae-
o1 ogi ca1 or hi stori cal data as appropri ate. For archaeol og'i ca1
si tes, thi s woul d be total excavati on of the preh'i stori c re-
sources, as well as photography, recordjng, and catalog'ing of arti-
facts. For historic structures, this would be arch'ival quality
photographs, measured l'ine drawings, and historical research. A
Programmat'ic Memorandum of Agreement (PMOA) has been agreed to by
the DOE, the Colorado State Historic Preservation Officer (SHP0),
and the Advisory Council on H'istoric Preservation (ACHP). The pro-
cedure outlined in the PM0A requ'ires the concurrence of the SHPO

and in some cases the ACHP when the DOE decioes upon the appropri-
ate mi ti gat'ion measures. A m'it'igati on pl an has been wri tten and
has been approved by the SHPO (Fuller, 1985) for impacts to archae-
ological resources at Bodo Canyon. A mitigation plan is 'in prep-
aration for impacts to the smelter stack at the Durango site.

Mitigat'ion of impacts on wildlife

A wjldljfe m'i t'i gation p'l an will
project regardless of which of the
p1 emented. S uch a p'l an has been
Al ternati ve 3a. I n the event another
a revj sed mj ti gati on p1 an contaj n i ng
would be developed and 'i mplemented.

be an 'i ntegral part of the
act'i on alternatives is 'i m-

devel oped j n draft for
al ternati ve i s decided upon,
the same essential elements

Tne mitigation plan contains measures to avoid, minimize, and
compensate for adverse impacts of the project on wildljfe and wjld-
life habitat, the recreat'ional use of these resources, and other
interests of the CDW.

The plan is divided into measures to mitigate short- and long-
term impacts. Among short-term impact mit'igation measures are
those which would do the follow'ing: (t) educate workers as to how
to avoio vehicle collisions wjth deer and elk; (2) impose speed re-
strictions on hauling trucks to minimize vehicle-wildlife colli-
sions; (3) restrict timing of remed'ial action activities both
daily and seasonally to minimize conflicts with wildlife; (4) pro-
vi de f orinstal I ati on of hi ghway si gns to warn truck drivers of
the location of deer and elk crossing areas; (5) require all em-
ployees to report collisions with b'ig game animals; (6) require fi-
nancial rejmbursement for road-k'i lled animals; (7) provide
transportation of workers by vans and/or buses; (8) reduce fugi-
tive dust; (9) restrict the timing of road construction activ-
ities; (10) provide for exhaust system ma'intenance on hauling
trucks to reduce noise; (11) provide for a ban on employees carry-'ing firearms; (LZ) provide for short-term habitat replacement;
(13) provide for rep'lacement lands to compensate for recreation
days lost; and (14) provide compensation to the CDI,J for addi t'ional
management costs.
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Mitigation measures for long-term impacts include those to
compensate for loss of habjtat due to road construction activ'ities
and drastj c dj sturbances at di sposal sj tes and borrow areas, and
restore natural vegetation on borrow areas and'adjacent to dispos-
al sites.

Specific details of the
will be worked out in consul
Conservancy.

mit'i gation plan to be implemented
tati on wi th the CD[^J and The Nature

I n terms
will be most
3b, 5, 4, and

of mjtigatjon costS,
cost ly f or Al ternat'i ve

2.

wj ldl jfe mitigatj on measures
3a fol I owed by Al ternatj ves

5.21 ,B Envjronmental , nealth, and safety

The UMTRA Project Health and Safety Plan (DOE, 1983b) spec-
ifies the bas'ic Federal health and safety standards and special
state, local, and DOE requ'irements appl icable to the remed'ial ac-
tion at Durango. This section provides an overview of the plan
and summarizes jts key features. Responsibilities jn carrying out
this plan are del'ineated. where not otherwise specified, the
Remed'ial Action contractor (RAc) will have the principal responsi-
bility for implementing this p1an. Guidance on program require-
ments and radiation control and monjtoring js also 'included.

UMTRA Proi ec!_heal th and saf ety pgl j cy

Tne DOE and its contractors will take all reasonable precau-
tions in the performance of the remedial action work to protect
the health and ensure the safety of employees and the public. Tne
DOt w'ill comply witn all applicable Federal, state, and local
health and safety regulations and requ'irements including, but not
limited to, those established pursuant to the Occupat'ional safety
and Health Act (OSHA).

The res pon s i b i I j tj es of the DOE,
mentS, and the RAC are descrjbed below:

state, and I ocal govern-

a. The DOE/UMTRA Project Office, and appropriate divjsion of
the Albuquerque Operations Office

Corr ducts peri odi c surveys, wi th assi stance f rom the
Techni cal Assi stance Contractor (TAC ) , 0f contractor
pr0grams and sj te actj vi ti es and prepares Heal th and
Safety Survey Reports.

Acts on employee inquiries and complajnts in accor-
dance w'i th procedures outljned jn the UMTRA Project
Health and Safety Plan (DOE, lg83b).

Respo.nsibi l'i tjes
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b.

Ensures compl j ance wi th the heal th and safety stan-
dards by rev'iews of UMTRA Project contractor perfor-
mance, and revi ews of vi ol at'i ons of the prescri bed
pl an and the tjm'ing and manner of correcti.on.

State of Colorado and local governments

Part'i cipate in the planning for the remedial actjon by
i denti fyi ng and i nterpretj ng appl i cabl e I ocal or state
regul atj ons.

Advi se the D0E/UMTRA Proj ect Off i ce of changes to reg-
ulations whjch apply to this project.

Identify and ass'i st in obtaining necessary rev'i ews and
approvals to comply wjth environmental regulations.

The Remed'i al Action Contractor

Devel ops impl ementati on procedures
ments set forth in thjs p1an.

for the require-

Executes programs and pol i ci es i n a manner that shal I
ensure compljance w'i th the requirements set forth jn
thi s p1an.

Assures that the requ'i red information specified jn sub-
seq uent secti ons of thj s pl an i s recorded and
reported.

Submits requests for variance from the
thjs plan to the DOE Contracting
Contracti ng Offj cer ' s Representati ve.

I ncl udes the req ui rement f or comp I 'i an ce
'i n all applicable subcontracts.

standards of
Off i cer or

with the plan

Key f eatures of the heal th andlafety pl an

The fol I owi ng el ements are j ncl uded
Health and Safety Plan (DOE, 1983b):

i n the UMTRA Proj ect

General

The RAC will mainta'i n

ing as necessary to
and the environment.
'i mpl ement procedures
tentj al safety or radj

qual'i fied radjat'i on health staff-
ensure protecti on of the workers
These personnel wj I I devel op and

for all actlvit'i es jnvolving po-
olog'i ca1 health risks.

Communi ty protecti on

An env'i ronmental mon j tori ng program w'i I I be conducted
to ensure that effects on the envj ronment and exposure

b.
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C.

to the general p0pulation are negl'i gjble. Continuous
a'i r particulate samples, radon-222 sarnples, ground-
water sampl es, and surf ace-water sarnpl es w'i I I be c0l -
I ected and analyzed for radj ol ogi cal parameters.
Monjtors wjll be located in areas mutually acceptable
to the State of Col orado and the DOE. Mon i tori ng I oca-
tjons wjll 'i nclude the site boundary and upwind
I ocati ons.

Passjve environmental radon mon'i tors (Track-Etch cups)
wi ll be used. A real-tjme, cont'i nuous radon monitor
wjll also be located in the area to provide 'i n-
stantaneous read-out of average radon concentratjons.

0perat'i ng response pl ans wi I I be prepared by the RAC
reJ at j ve to severe weather events, construct'i on acci -
dertts, or medical emergencies. Operat'i onal procedures
will be established to include action levels which
w'i I I be appl'i ed to constructi on act.i vi ti es to control
any elevated radon emiss'i ons detected by monitoring
programs. Typ'i cal responses to elevated radon levels
wjll 'i nclude add'i tional wetting of exposed contami-
nated materi dl , coverage wi th pl asti c tarp, reduct'i on
of the uncovered area, or suspensi on of operat'i ons.
Administrat'i ve controls will be utilized to lim'i t off-
sjte radon levels to three pCi/l average during a 52-
week peri od and si x pCi/l average duri ng a 26-week
period.

|^lorker protect'i on

Training sessions which are commensurate wjth the de-
gree of radi atj on hazard present at the si te wj I I be
conducted for al I empl oyees pri or to the start of
work. These sess'i ons wj I 1 i ncl ude di scussi on of s'i te
condi ti ons, potenti al radj ol ogi cal hazards, effects of
rad'i ati on, and emergency procedures. Records wi I I be
ma j nta j ned wh j ch documerrt successf u l comp l eti on by em-
pl oyees of al I tra'i n i ng.

A system of emp l oyee heal th records wi I I be mai ntai ned
whi ch documents 'i ndi vi dual radi ati on exposures and the
results of personnel dos'i metry and b'i oassays.

Restrjcted areas will be des'i gnated and consp'i cuously
marked. Access control po'i nts wi I I be establ i shed f or
restri cted aredS, and al I personnel and eq u'i pment w j I I
be rnon'i tored. Access control records, 'i nclud'i ng a log
of personnel and eq ui pment enteri ng and I eavj ng the re-
strjcted area and a log of dosimeters issued, w'i ll be
maintained.

Protecti ve cl othi ng wi I I be di stri buted to empl oyees
at the access control po i nt when cond'i t j ons warrant.
Change and cleanup facil jties wjll be ma.i ntajned.

276



Thermoluminescent dos'i meters (TLDs) 0r fjlm baoges
wi I I be suppl i ed to permanent empl oyees i n restri cted
areas . Dos i meters wj I I be changed q uarterl y or more
frequently if necessary. Uri nalys'i s wjll be used to
moni tor empl oyee j nternal exposures, and addj ti onal
dosjmetry may be required if positive results are
noted.

A j r parti cul ates sampl es wi l l be col l ected 'i n work ar-
eas and at sjte boundarjes. Samp'l es wjll be analyzed
for gross a.l pha levels and wjll be stored for later
isotopic analys€S, if necessary. Additional samples
will be collected in work areas where ventilation is
I 'i m'i ted, and analyzed f or radon-daughter concen-
trations.

A respi ratory program, wi th procedures for trai ni ng em-
pl oyees and checki ng for adeq uate f j t of resp j rators,
wjll be developed by the RAC. Resp'i rators will be
used jn work areas where monthly average air part'i c-
ul ate concentrati ons are expected to exceed 25 percent
of the regulatory l'i m'i t for a given rad'i onucl jde.

I ndus tri al hazards wj I I
wi th 0SHA regul ati ons.

be con tro I I ed i n accordance

5.2L.9 Mi ti gat'i ve measures not i ncl uded i n the remed'ial -acti on desi gns

The following are mitigat'ive measures which were not included
in the remedial-actjon des'igns. Generally, inclusion of these mea-
sures would decrease the impacts on one env'ironmental component
such as transportation, but would increase the'impacts on other en-
vironmental components, such as wildljfe.

County Road zLL may be dedicated for use as a haul road and
all other traffic excluded or restricted under Alternatives 2, 3d,
4, or 5. This measure woul d reduce the potent'ial f or traff i c acci -
dents but would also result in the restriction of access to the
Booo Canyon Wjldlife Area. Sjnce County Road zLL is the primary
access to the Bodo Canyon l.lildl'ife Area, recreational use of the
area would be disrupted. The State of Colorado has expressed an
objection to this potential mitigative measure.

The use of large boulders instead of grouted riprap to pro-
v'ide protection against erosion from the Probable Maximum Flood
(PMF) under Alternat'ive 2 has been suggested. Preliminary calcula-
tions have shown that such boulders would have to be in excess of
10 feet in d'iameter to withstand the erosive forces of a PMF.

Although this measure would elimjnate the long-term maintenance re-
qu'i red for the grouted ri prap, the transportati on of the 1 arge
boulders to the s'ite would be very disruptive to local transporta-
tion routes. The boulders would weigh in excess of 100,000 pounds
and could on'ly be transported by very large off-road vehicles
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which would djsrupt traffic fl
The excavation, transportation,
would also be very costly.

ow and severel y damage roadbeds.
and placement of these boulders

The placement of a clay slurry wall to jnhibjt ground-water
movement under the Durango sj te has been considered for
Alternatjve 2. A slurry wall is a curtajn (perhaps three feet
thick) which extends into bedrock and traps the contaminated water
beneath the pi1e. Thjs neasure would reduce the amount of contam-
inated ground water from migrat'ing away from the site; however,
the depth to bedrock at the Durango site makes this measure imprac-
tical. In addition, the placement of the cover system over the
tailings (as proposed) would reduce infiltration of water into the
tailings and thereby reduce the amount of contaminated water that
would seep from the tailings into the ground water. Therefore, ad-
di tional ground-water mi tigative nEasures for Al ternative 2 were
not considered to be necessary.

The placement of a clay ljner under the tailings pile to re-
duce the flow of contaminated water jnto the ground water under
Alternative 2 was cons.idered. This measure would greatly increase
costs, dust emi ssions, worker accidents, and worker health impacts
since all of the taifings would have to be moved twice. As dis-
cussed above, the piacement of the cover over the tajlings wouid
reduce the amount of contaminated water which would seep from the
tai Iings.

The pl acement of a gravel cover over the stab'i I j zed pi .les in-
stead of spreading topsoi 1 and revegetating the pi le has been sug-
gested for al I al ternatives. The designs for a'l I actjon
alternatives presently incl ude a gravel cover. A gravel cover
would provide greater protection against erosjon from runoff re-
su1 ting from severe preci pi tation events. However, spreadi ng top-
soil and r"evegetating the sites would provide habitat for wi ldljfe
and reduce the sceni c impacts from remedi al act.ion. Protection
against erosjon has been deemed more important than revegetating
the pi 1es.

Although Alternatives 4 and 5 include stabjlizing the tail-
ings at the same location, they i ncl ude di fferent rEasures for
ground-water protection. Addi tional ground-water data col lection
and analys'is are ongoing and wi 11 be used to select the most appro-
priate neasure(s) to protect the ground water. The measures pres-
ently include the constructjon of an underdrain and clay liner as
in Alternatjve 4, the construction of an'interceptor ditch and
clay and synthetic l'iner system as in Alternative 5, and shifting
the location of the stabjljzation area to the southeast away from
the ground-water discharge area.

5.22 SURVEILLANCE AND MAINTENANCE

Tjtle I of the UMTRCA
Department of Energy (D0E )
("Commissjon'r)r and the jntent
sjtes in the various states.
reads:

def j nes the aut hor j ty and rol es of t he

, t he Nuc I e ar Re gu I atory Commi ss i on
0f licens'i ng regardjng inactive tailings
In part, Sectj on 104 (f ) (2) of the UMTRCA
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". . upon compl eti on of the remed'ial act'ion program. . . (the
site) shall be mainta'ined pursuant to a license issued by
the Commi ssi on j n such manner as wi I I protect the publ i c
health, safety, and the environment. The Commission frdJ,
pursuant to such license or rule or order, r€Quire. . .mon-
itoring, maintenance, and emergency measures necessary to
protect public health and safety and other actions as the
Commi ssj on deems necessary to comply wi th the standards
(EPA) of Section 275

Accordingly, the remedial action must demonstrate compliance with the
EPA standards (40 CFR Part I92) and thus, the prime objective of ficensing
i s to ensure conti nued compl i ance w'i th the EPA standards vi a a post-
remedi al acti on survei I I ance and mai ntenance program.

The D0E would conduct the surveillance and maintenance pursuant to
the req ui rements of the Commi ss'ion's I i cense unt'i I March 7 , 1990, under
Section 104(f)(2) of UMTRCA. At that time, the D0E or another agency to
be designated by the President would majntain the site as requ'ired by.the
Commission.

Al I of the acti on al ternati ves have been desi gned to remai n ef-
fective for up to 1000 years, to the extent reasonably achievable, and, in
any case, for at least 200 years. Alternat'ives 3d, 3b, 4, and 5 would
meet thi s desi gn standard wi th very I'imi ted mai ntenance. However,
Alternative 2, stabi I ization at the Durango s'ite, would require a much
greater level of majntenance over the project's oesign life because of the
potent'ia1 for meandering of the Animas River channel , the design's depen-
dence on grouted riprap for erosion protection, and the use of surface-
water di versi on channe'l s to di rect surface-water fl ow from Smel ter
Mountain around the north and south enos of the stabilized pi1e.

A detai l ed custod'i al s ur vei l l ance an d mai ntenance
fjned jointly by the DOE and the NRC during the NRC

and approval process. The program may j ncl ude some or
di scussed bel ow.

program wou I d be de-
I i cense appl i cati on
al I of the measures

Sjte inspections

Site inspections constitute a visual verification that the disposal
site continues to function as designed and assures continued compfiance
with the design standarcls. Inspections may consist of two phases: Phase
I, which is a systematic walk-over, is des'igned to qualitatively evaluate
the cond'i ti on of the d j sposal si te; Phase I I consti tutes i n vesti gat'i ons to
quantitatively assess changes in the disposal sit,e that could lead to func-
t'ional failure of the design in the absence of custodial majntenance. Tne
Phase I inspection may be conducted on a specific schedule, such as annual-
ly, by a team of qualified professionals. The inspection team would re-
view as-bu'ilt drawings, eng'ineering details, aerial photographs, and
supporting documentation. A s'ite walk-over would then be performed to
evaluate any changes at the site with regard to factors such as erosion,
f I ood ef f ects , s'l ope cover stabi 'l i ty, settl ement, di spl acement, p1 ant or
animal intrusion, and access control.
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Based on the evaluation and recommenoations of the 'inspection team,
Phase II studies might be conducted to quantjtatively determine the magni-
tude and rate of effect of changes in the above factors. From these stud-
i es, the need for a correcti ve acti on ( j . e. , custocii al maj ntenance) wou I d
be ascertai ned.

Aeri al photography

Aerial photography might be usecl to supplement s'ite inspections. The
object'ives m'ight be to identify changes in site conditions (e.g., patterns
of develop.ing erosion that might affect the function of the design), pro-
vi de vi sual documentati on of year-to-year vari ati on 'in si te cond'i ti ons,
and to i denti fy act'ivi ti es (e. g. , road condi t'ions, storm drai nage construc-
tion) adjacent to the s'ite that m'ight affect its function.

Aerial photography mjght be conducteci on the same schedule as sjte'in-
specti on. Photographs woul d be taken at both I ow ( i . e. , h'i gh resol utj on )
and higter (i.e., for adjacent act'ivities) altitudes, and at oblique and
verti cal angl es. The types of fi 1m, ground control , camera specifica-
tions, amount of aerial overlap, interpretative keys, and other require-
ments, woul d be establ i shed pri or to compl eti on of rernedi al acti on.

Ground-water moni torj ng

Certain existing wells may be preserved during construct'ion for use
as monitoring we1 ls after completion of the remedi al action. In addj tiont0 those wel ls, a series of both shal low an.d deep wel ls mjght be instal'led
for the purpose of monitoring ground-water quality. Locations for these
wells would be selected in oroer to mon'itor the performance of the tail-
ings embankment. Detajls of the ground-water monitoring would be devel-
oped during the NRC licensing process.

Reporti ng

Surrnary surveillance and monitoring reports that evaluate the results
of these activitjes and recommend needed custodial majntenance (i.e,, cor-
rect'ive actions) and future survejIIance and monitoring would be prepareo.
Reports and supporting documentation would be placed on file wjth the
DOE, NRC, the State of Colorado, and La plata County.

Custodial maintenance

The need for custodial ma'intenance (i.e., corrective actions) can on-ly be determined fol lowing s'ite 'inspect'ion and monitoring, and by NRC eval-
uation of the reports of these activities. However, 

-it is lntjcipatedthat custodi al ma'i ntenance may corrs i st primari Iy of the f ol I owi ng:

o Limited soil/rock replacement because of unant'icipated eros'ion, hu-
man or anjmal intrus'ion, or cover disturbance. These activit'ies
would be expected to be required infrequently.
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Control of deep-rooted p'l ants by infrequent
cj des or phys i cal remova I as req ui red.

Mechan i cal repai rs to access barrj erS , gates
ing sigrs, when necessary.

appl j cat'i on of herb j -

and lockS, and warn-

Conti ngency pl ans

In case of severe
events ) or un usual human
ate 'i nspectjon and to
si te.

natural events (e.g.,
'i n trus'i on , Frocedures
'i nstitute custodial

extreme raj nf al I , or se'i smi c
wou I d be devel oped to i n i ti -

maj ntenance of the dj sposal
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6.1 INTRODUCTION

Th'i s chapter di scus ses
zations, and government rev'i
for remedial actions at the
Duran go , Co I or ado .

6.0 PUBL I C AND AGENCY COMMENTS

the comrnents made by private citizers, organi-
ewers (Federdl , state, and local) on the DEIS
forme r Van ad j um Cor por at i on of Ame ri ca s i te i n

Comrnents on the DEIS were
and government agencies during
ten-comrrent period. Two public
on December 18, 1984. A total
the DEIS. Wri tten comrpnts were

Sect'i ons 6.2 and 6.3
act i'on and the cho j ce of
the processing sjte and

obtained from the publjc, c'i tizen's SroupS,
two publ'i c hearings and a 101-day" wri t-

heari ngs were held in Durango, Colorado,
of 28 persons presented oral statements on
received from 534 ind'i vjduals or organi za-

tjons durjng the written-comrnent period. Table 6.1, at the conclusion of
this sect'ion, 1i sts the persons, groups or agencies that presented oral
statements at the public hearings, or that submjtted written comrents.

To put a1'l the comnents jn an easi1y accessible form, each oral state-
nent (recorded by a cert'ified stenographer) and letter was analyzed jn de-
tajl to identify specific issues. A preliminary outline of this chapter
was then prepared based on these issues. Notebooks were prepared in which
all comnents on a specific topic (e.9., ground water at the Long Hollow
sjte) were consolidated. This system allowed the preparers of the FEIS to
cons'ider alI comnents recejved on a topic while revising the sections of
the FEIS dealing with that topic.

As a result, comnents have been grouped into 18 major topics that co-
ver al I the substantjve comnents received. Each of these topics deals
with one or more issues which are listed in this section as part of the
djscussjons of the 18 topjcs. Where the responses required changes jn the
text of the DEIS, they appear in the majn text of this FEIS. For example,
the State of Colorado disagreed wjth the extent of the wjldljfe mitigation
measures presented in the DEIS. In responding to thjs comnent, the DOE

has net wjth the state to compare details of its more definitive mitiga-
tjon plan wjth the ideas of the state and has presented a mjtigation p'lan'in Appendix L, Wi ldlife Mltigation Plan. Finally, a njneteenth sectjon
was added to jncl ude those comrBnts that were not d'irectly appl'icable to
the DEIS, but whjch should be acknowledged, and jn some instances, respond-
ed to.

discuss the 1ega1 basjs
alternatives. Sections

al ternate si teS, vari ous

of t he pr opos ed remedj a I
6.4 t hr ough 6. 9 dj scus s
mat ters rel ated to t he

aThe EPA notice of avai labi lity of the DEIS b/as publi shed in the Federal
Register on November 16, 1984 (Vol . 49). Thjs notice allowed a 56-daftrn-
iE-iiTlEFiod, through January 11, 1985. The comnent period was extended through
February 25, 1985, by a Federal Register notice publi shed February 7, 1985
(Vol. 50, p. 5295). A total of 101 days was officially allowed for public com-
nent. However, written comnents were received by the D0E untiI Apri1 5,1985;
all were cons.idered jn thjs final environmental impact statement (FEIS).
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engi neeri ng desi gns of the a1 ternati ves, and the di rect and i nd'i rect costs
of the a1 terrtati ves, incl udi ng the requests for a more thorough economi c
analysis of the project.

Sectj ons 6.10 through 6.18 di scuss comments on the noneconomi c im-
pacts of the al ternat j ves: the rad.io'logi ca1 and nonradi ol og'ica1 impacts
of the remedial actions, wi1d1ife, transportation, land use, mineral re-
sources, air qual ity, historic and cultural resources, socioeconomics, and
vic'inity properties. Section 6.19 discusses those comments which are ed-itoria'l 'in nature. Fina11y, Section 6.20 discusses the comments that
dealt wjth topics considered to be outside the scope of the EIS.

Section 6.2I contains an alphabetical listjng of individuals who gave
oral testimony at the public hearing and the names of indiv'iduals, orgini-
zations, and others who submitted written comments.

Section 6.22 of this FEIS reproduces in fu.ll the written comments re-
ceived on the DEIS. Transcripts of the public hearings are ava'ilable for
inspection at each of the public reading rooms and librarjes listed at the
beginning of Section 6.22. Numbers irr the margins of written comments in-
d'icate the location in section 6.0 where the issue is d'iscussed.
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6.2 COMPL IANCE |^lITH NEPA AND EPA STANDARDS

The compl i ance of the DEIS wi th the Nati onal Envi ronmental Po1 i cy Act
(NEPA ) and v{'i th the Courrci I on Envi ronmental Qual i ty (CEQ ) Regul at'i ons f or
Implementing the Procedural Prov'is'ions of NEPA was commented on jn four written
statements. The comments and responses are summarized below.

C ommen t

Several commenters 'implied or stated that the DEIS did not
due to a lack of suffic'ient data or incomplete analysis.
Two commenters (508 and 509) referred to the lack of core
the tai 1 ings pi 1e. Others cited inadequate ground-water
423)

Respon se

comp I y wj th NEPA
(493, 515, 551)

sample data from
analys'i s. (422,

aspnal t
Proj ect

tech -
tjoning
barri er
I ongev-

2.

The intent of writing an EIS'is to provide a document to be used in the
decis'ionmaking process and which estimates the impacts of the alternat'ives
under considerat.ion. The CEQ regulations spec'ifica11y direct that lengthy
technical discussions are not appropriate for an EIS. The CEQ regulat'ions
also specify that when data or analyses are incomplete, that impact ana-
lyses must be conservative (i.e., over estimated) and must provide a realis-
tic upper limit of the specific effect. The DOE beljeves that thjs has
been the case. However, in recognition of the comp'lexity of the'issues in-
vo'l ved, the D0E has col I ected addi t'ional data i n several di sci p1 i nes, i n-
clud'ing ground-water hydrology. These data are presented in the addendum
to Appendix F, Water Resources Information, in this FEIS, in revjsions to
the text of the EIS, as well as in Sections 6.4 through 6.7. DOE has been
unable to obtain pile data as yet. Regardless, conservatjve safety factors
have been applied in the various designs and no diffjculties are anticipat-
ed during remedi al action.

Comment

One written statement requested that a supp'lement to the DEIS be prepared
and released to the public prior to issuance of the FEIS. This conclusion
was based on the commenter's opin'ion that the DEIS should have included the
use of an asphalt emulsion barrier as part of one or more of the alterna-
tives, and that other detajIs of the alternat'ives and proposed remedial ac-
ti on shoul d be di scl osed. (49i)

Respon se

In selecting the alternatives for the DEIS, D0E was aware of the
emul s i on radon barri er concept from experi ence wi th the UMTRA
Technol ogy Devel opment Program (DOE, i985b) . Other radon control
niques were also consioered incl udi ng chemical and thermal condi
(00E, 1985b). The DOE did not propose to use an asphalt emulsion
in any of the Durango alternat'ives because of the uncertainty of the
i ty and ciurabi 1 i ty of asphal t materi al s. The DOE bel i eves that the com-
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menter has not
that would have
rrent to the EIS.

Comme n t

provjded inf0rmation that 'i s new
a bearing on the decision and,

or was not previously known
thus, may warrant a supple-

3.

The appendices provide incomplete,'inaccurate, and often contradictory tech-
nical data which prevents a clear assessment of environmental impacts. The
fol lowing areas are deficient for all alternatives:

o Technical data for surface-water and ground-water hydrology.

o Site-specific aeo1o9J, including lithology and structures.

o Evaluatjon of the jmpact of contamination on surface-water and qrouno wa-
ter at the present or in the future.

o Source and cost estimates for reclamation topsoil. (554)

o Other comnBnters stated simj Iar concerns. (490, 491)

Res pon se

4.

The DOE djsagrees wjth the claim that the DtlS js
Although some information presented 'i n the DEIS
consjstent or as complete as the rev.i ewer would
ored to address these concerns by revising the
thi s FEIS.

Specjfjc questi0ns on surface water are addressed
6.6.2 and 6.8. Ground-water jssues are discussed
6.6.2, 6.7.2, and 6.8.2. The guestjon of topsoj I
the Long Hollow site "l s djscussed jn Sectjon 0.7.
alternatives 2 and 3 are expla'i ned jn Sections
FEIS.

Comme n t

deficjent in these areas.
may not have been fu11y

ljke, the D0E has endeav-
DtlS with the jssuance of

jn Sections 6.4.1, 6.5.1,
in Sections 6.4.2, 6"5 .2,
availability and cost for
3. 5oi I requj rements for
4.5,1 and 5.4.2 of this

l,lith respect to the use of state radiation standards (whjch are more strjn-
gent than DOt standards by a factor of 10), what would implementation ofthe state standards mean jn terms of (1) 'increased fjnancj al costs , (2)
the amount of addjtional cover, and (3) costs and benefits for Alternatjves
2 and 3. (519, 549)

Respon se

In responding to this comnent the DOE has assuned that the comnnnter is re-ferring to the Co'lorado Department of Health, "Rules and Regulations
Pertaining to Radi4tion Control." The State of Colorado standard ior radon
fl ux j s two pci /m's under cri teri on 6, p. 137G (cDH, 1gB4) . However, the
state standard applies only to stabilizatjon of uranjum mjll tajlings under
active license with the Colorado Department of Health.
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The Federal standards to wh'ich sites are decontaminated under the UMTRA
Project are those promulgated by the EPA (40 CFR Part L92) for the cleanup
of land and bui ldings (subpart B) . The standards for land cleanup requ'i re
the concentration of radiun-226 averaged over an area of 100 square reters
to not exceed the background levels by more than:

Five pCi/g, averaged over the first 15 cm of sojl below the surface.

15 pCi/9, averaged over 15-cm thick layers of soil more than 15 cm below
the surf ace.

Background radium concentrations neasured in the Durango area ranged from
1.0 to 3.0 pCi/9, averaging 1.6 pCi/g. Considerjng that surface radi um-226
concentrat'ions at a decontaminated site may be 5 pCi/g above background, in
this case Federal standards allow surface radium-226 concentrations two to
five tines above background jn the Durango area.

In add j t jon,
the desjgn
activity to
ond of nadon

the radon fl ux from 9 stabi I j zed UMTRA Project
standard of 20 pCi/m-s. Us'i ng the conservative
radon fl ux c0nversi on factor of 1 pCi per square

pi le must meet
soi ls radi um

neter per sec-
fluxes in the

Duran go area
Projec t radon
I evel s.

for each pCi/g of radium in the soi1, bacrkground
F A. t L +lare predj cted to be about 1.6 pCi /m's. Thus , t he UMTRA

flux standard is about a factor of LZ higher than background

The State of Colorado administers maximum permiss'ible concentrations in wa-
ter and air for occupational as well as environmental (general public) expo-
sure. The primary radjonucli_{: released from stabilized tailjngs is radon,
which must not exceed 3 x 10 " microCi/ml as an annual average.in an unre-
strjcted area. This is equivalent to 3 pCi/l outside of the site boundary.
The correspond'ing UMTRA Project standard 'is re'lated to the f I ux I j mj t and
limits the site boundary annual average radon concentration to less than
0.5 pCi/l above background. With background levels in Durango averaging
about 0.5 pCi /l , thi s 'li 

mi ts the total radon concentration to 1.0 pCi/.|, a
factor three tines more stringent than Colorado state regulations.

The cost d'if ferent j al between implement'ing the state and EPA standards
would depend greatly on the thickness of the cover that would be requ'ired
by the state to be p1 aced on the tai 1 i ngs and contamjnated materj al .
Regulations of the Colorado Department of Health for stabiljzation of urani-
um mi ll tai lings under active ljcense require three meters of cover.
Because state regu'lations would not apply at Durango, it is not appropriate
to speculate on the cost differential if another set of standards were to
be imposed on the remedial action.

Comment

Two commenters
resulting from
action. (461,
(46 1)

asked whether the number of deaths
Al tern at j ve 4 or 5 wou I d exceed the
473) The FEIS should contain a

and di sabj 1i ty jnjurjes
benefits of the remedial

cost-benef it analysj s.
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Response

A cost benefi
compl eted by
t'i on js cornp'l

Comme n t

t analysis was
dn interested
jance with the

not comp I eted as part of t hi s

reader. The basis of selecting
EPA standards, ccst, and publ i c

FEIS but could be
t.he remedjal ac-
acceptance.

6,

The many uncertainties with regard to the health risks throughout the EIS
suggest that DOE's alternatives may not comply wjth EPA's 1000-year stan-
dard. (515)

Re s pon se

The EPA standards are based on the cleanup of contamination in soj ls and
habj table structures and stabi 1 i zi ng the tai 1 i ngs agai nst erosj on and hu-
man misuse. The comnenter gi'res the mjstaken impression that the EPA stan-
dards require a specific reduction in health effects whjch is not true.
Health effects related to the remedi al actjon alternatives have been pre-
dicted using the best available technjques. The DOE believes that for all
action alternat'ives the designs comply wjth the EPA longevity standard and
that the health effects reductions over the no action alternative are
acceptable.
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6.3 ALTERNATIVES

A number of commenters questioned the process used by DOE to select alterna-
Some comrnentens were i nteres ted i n al -t i ves whi ch vvere addres sed i n t he DE I S.

ternat.i ves that had been considered but were later rejected from further
for con-consideration, whi le other comrnenters suggested add'itional alternat.ives

sideratjon. Summaries of the comnents and responses are given below.

Comme n t

0ther alternative remedial actions should be considered in addition to the
five that were examjned in the DEIS. (445, 459, 463, 515, 487,481, 483,
5L2, 550) One comrenter recomrnended the alternative of moving the tailings
to the Durjta facility near Naturita. (473) The DEIS fajled to identify
alternatives that were considered for stabiljzation in place but djscarded.
Appendix C, Alternatjves That Were Considered But Rejected, only inc'ludes
sites that were consjdered and ultimately rejected. (515)

Re sponse

For the UMTRA Project, DOE's proposed action (different from preferred al-
ternative) is to conduct a remedjal actjon, either stabilizing at the cur-
rent designated site or relocating and stabilizing the tailings at another
sjte. As expressed in Appendix C, n'ine sites were examined as possible al-
ternatives to stabilizing on site. In thjs EIS, alternatives considered jn-
cluded varjous sites, reprocessing, and modes of transporting tai l'ings to
other si tes. Prjor to the devel opment of Alternati ve 2, several des'ign 'is-
sues were examjned that affected the final configuration of Alternative 2'including the fault through the raffinate ponds area, the identjficatjon of
the ponds for location of a pump-house for the Animas-La Plata Project, the
very ljmjted area on and imnediately off the site (beyond the raffinate
ponds and up Lightner Creek), and the nearby location of Smelter Mountain.
Given these design concerns, the concept descrjbed jn the EIS for
Alternative 2 was considered to be the best available as it offered minimum
movement of ta'i1ings, occupied the least area, provided for the greatest
setback from the Animas River, and allowed for a satjsfactory safety factor
wi th the gi ven s1 opes.

Regarding the relocation of the Durango ta.ilings to the Durita f ac'i 1ity,
thjs issue was fu11y examined'in Section 3.2.7 of the DEIS.

Comment

The EIS should provide a clearer and more comprehensjve statement of how se-
I ect i on of the preferred al ternat i ve was accompl j shed. ( 534) Two
comnenters felt that the basis for planning and selectjon (of the preferred
alternative) should depend on factors such as cost, health effects, traffic
accidents and deaths, and public op'inion, and not on what were used in the
DEIS (soi ls, wi ldl jfe, vegetat'ion, and the I jke) . (454, 52L)

1.

2.
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3.

Response

The DOE, in consultation with the State of Colorado, selected AlterrraLive 5
as the preferred alternative on the basis that the recovery of the mineral
values may be economjcally viable, that the Long Hollow site is relatively
remote, health effects would be 1ow, wildljfe would be minimally impacted,
and that ground-water and transportat.ion impacts could be mitigated in an
acceptabl e manner.

Since publication of the DEIS, it has become apparent that recovery of the
mineral resources is not economically viable and that demonstration of com-
pliance with ground-water standards at the Long Hollow site woulo be diffj-
cult given recently col lected data (see Sect'ions 6.1 and 6.8). 41so,
because stabil'ization in place would only meet the 200-year longev'ity stan-
dard, and would require more long-term maintenance,'it became apparent that
relocation to Bodo Canyon, all factors considered, was the best of the five
alternat'ives examined in the EIS. Thus, Alrernative 3, relocation to the
Bodo Canyon site is DOE's preferred alternative.

Comment

[,Jhat were the reason s for reJ ecti n g

bes j des Long Hol I ow and Bodo Canyon ?

Response

The Thompson Park sj te i s hi ghly vi
pacts would occur while the project
gated agrj cul tural I and.

the other sjx alternate d'i sposal sites
(424, 425)

sjble from U.S. Highway 160. Visual jm-
is in progress. Thjs site also is jrri-

As stated in Append'ix C, all nine sites were ranked based upon geotechnjcal
consjderations (Table C-1). 0nce ranked, a mult'idjsciplinary site selec-
tion committee, appointed by the state, further evaluated each site consid-
ering factors such as reclamation potent'ia1 , transportation, land use,political issues, and the need for potential future maintenance. The fol-
]9rlng describes the reasons why each of the six sites was rejected (cGS,
1981 ) .

The Junct'ion site js geotechnical ly an excel lent s'ite. However, it 'is adja-
cent to an area that presently is being studied by the U.S. Bureau of Land
Management as a poss'ible wilderness area. The site also is 'irrigated agri-
cultural land and is directly adjacent to recorded archaeological sites.

The Magg'ies Rock site also js an excellent sjte from a geotechnical stand-
point; however, much of this site is owned by the Ute Mountain Tribe, and
also is irrigated agricultural land.

The Mancos Va11ey si te has a hi gher eros'ion potent'ia1 and has a producing
o'il well on it; Mesa Verde National Park and other significant archaeolog-
ical resources are only 0.5 mjle from the site.
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than other s i tes from a
underlain by the Anjmasjs local 1y an jmportant

Thompson
and part

Geotechnical'ly, Mud creek was sjmjlar to the Mancos va11ey and
Park sites. Long-term eros'ion potential was considered moderate
of the site was potentially unstable.

4. Comment

Statements in the DEIS imply that the owner of the Long Hollow s'ite may be
opposed to the use of the site, forcing the government to condemn his land.
Was the'issue of landowner acceptab'ility a factor in the site selection
cri terj a? (477 )

Re s pon se

The State s j te 'i s not'i ceably I ess des'i rabl e
geotechnjcal standpoint. The State site 'i s
Formatj or, a "p0ssi bly sui tabl e formatj 0n' that
source of ground water i n the regj on.

The jssue of land ownersh'i p
si dered i n the eval uat.i on
(Sectjon C.1.1). However,
not con s i dered .

(j.e., private, Federal, statc, local) was con-
of the ni ne candj date al ternate dj sposal s'i tes
the jssue of land ownersh'i p acceptability was

5.

In the event that the Long Hollow s'i
have at least two appra'i sals made of
si s of these appraj sa'l s, the state ,
ti ate a sal e pri ce wi th the owner of

Comment

The EIS should clarify why the
c0nsjdering that Rabbit Mounta'i n

ology. (490)

Response

The FEIS should address the
abandoned underground mj nes

te were to be sel ected, the s tate wou I d
the val ue of the property. 0n the ba-

not the Federal Government, would nego-
the Long Hollow sjte.

Rabbi t Mountai n al ternat'i ve was el imi nated
and Bodo Canyon have s i mi I ar su bs urface ge-

al ternatj ve of dj spos j ng of the taj f i n gs i n the
'i n Smel t,er Mounta'i n. (4L4, 519, 559 )

6.

Although the geology of the Rabbit Mountajn and Bodo Canyon areas may'in-
deed be s'imi1ar, the Rabbit Mountain area was rejecteo for jnclusion in the
EI S by the state of Col orado' because i t 'is ". . . not'i ceably I ess desi rabl e
than other sites from a geotechnical standpoirt...,', it is underlain by
"...a possibly su'itable formation that is 1oca.l1y an 'important source of
ground water.:.,rt and "...has a high erosion potential...,,(cGS,1991).
These conc'l us i ons were reached baseci upon a deta'i I ed revi ew of al I avai I -
able I iterature and a site reconnaissance.

Comment
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7.

Response

D'isposal w'ithin Smelter Mounta'in would be exceed'ing1y expensive. Based on
a conti nuous openi rtg si x feet hi gh, an underground m.i ne area of 175 acres
would be required to accommodate the tailings and contaminated materials.
It is uniikely that the mine in Smelter Mountain was this large, and it is
al so probabl e that most of the mi ne has caved i n; thus , re-excavati on of
the mine workings would be necessary.

Comment

The concept of transporti ng the tai 1 i ngs by an aeri al tranr
Smelter Mountain mine tunnel should be giverr cons.ideration
(519, 515, 483, 550) A si urry pipel ine (using water) or
pipeline should be consioered as a means of transporting the
alternate disposal s'ite. (326, 419, 4?4,425,439,440,
transport should also be considered. (506)

Res pon s e

cr through the
in the FIIS.

carbon dioxide
taj-l ings to an

458 ) Con veyor'

The slurry pipeline concept is d'iscussed in Sectjon 3.2.7. The carbon
di oxj de pi pe1 i ne has not been consj dered because the system has not yet
been proven technical 1y feasible. A rough cost estimate for transporting
the tailings by aerial tram d'irectly over Smelter Mountain to Bodo Canyon
is $5 million which is comparable to the cost for the truck system. This
cost includes c0vers for the gondolas and a hopper for loading and un'load-
ing. It does not include contingency costs for loading and urrloading,
transportation to and from the pi 1e, land-acquisition, engineering, con-
struction management, and ongoing maintenance. This method of moving the
tailings is not as commonly used as trucks or conveyors for material trans-
port and there may be many unknown costs. For example, a majntenance road
under the tram may need to be constructed to clean up any materials that
are accidentally spilled on the tram route. Because a road cannot be con-
structed to go directly over Smelter Mountain, a more feasjble place for
the tram would be starting near the raffjnate ponds area and then going up
the north drai nage di vi de to the Bodo Canyon si te. However thi s route
would greatly jncrease the cost of the tram due to the turns required.

Maintenance is another potential problem with a tram system. If the tram
breaks down'it would virtually stop construction until repaired. A1so, if
spillage lvere to occur, the contamjnated material would be carried in the
a'ir for a great distance since the gondolas would be high in the air,
Migitation measures would have to be studied and developed in order to min-
imize the probability and effect of such a spi11. A system to control fugi-
tive dust would also be required where the gondolas are loaded and
urrl oaded .

The oniy foreseeable benefi t of the tram system would be a reductjon 'in
truck traffjc. However, a tram system would not completely el'iminate truck
traffic. An estimateo 187,000 cy of so'ils would have to be transported to
the Durango sjte and approxlmately 44,000 cy of riprap woulo have to be
transported from the quarry site to the Bocio canyon site. 41so, any large
contam'inated materials found'in the pile at Durango that woulo noL fjt in
the gondola wou'lo have to be trucked to the Bodo Canyon site.
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Further, a tram system may not reduce the amount of fugitive dust that
w9!1d be generated during construction and might possibly increase it. The
difference in costs between the trucking system alternat'ive and the tram
system that pds::eS directly over Sme'lter Mountain with no maintenance roadis slight. Considering the disadvantages of a tram transportatjon system,the DOE has selected the truck system and conveyor systems for detailed
analysi s i n Al ternati ve 3.

In reevaluating alternative transportat'ion modes, tailings transport by con-
veyor has been found to be a v'iable alternative to truck transport. A rel-
at'ive1y new type of conveyor referred to as a "pipe conveyor', appears to beparticularly suitable for the Durango remedial action. Accordingly,
DOE has revi sed the FEIS to incl ude a truck and conveyor opiion
Alternat'ive 3, stabil ization at Bodo Canyon.

Commen t

the
for

B.

In two (2) separate
not go i n g to sel ect
preferred al ternatj ve
constituents first?

Response

The EIS should
ing any of the

Response

D0E contr actor
a " preferred al
in the DEIS wi

( s15 )

memos, j t
ternat'i ve. "
thout work'i

was st ated th at the DOE was
Why then di d D0E sel ect a

ng with the county and local

As with all large multjd'i sciplinary
to much discuss'i on both within DOE

and w'i th the State of Colorado.
commenter were not intended to be the

projects, the Durango EIS vvas subject
and wjth DOE contractor organ'i zations,

The memor an da ref er re d to by t he
off icjal posjt'i on of D0E.

9.

The DOE disagrees that county and local individuals and groups were not con-
sulted throughout the process. DOE gave notice of jts inteht to prepare an
EIS and invited publjc participation in a notice published in the Federal
Register (46 FR 30383 - 30385), June 8, i981. The notice announced-ThiEE
Fu6f-ic-scoping meetings whi ch were held on June 30 and July 1, 19g1.
Announcement of the meet'ings also was widely publicized in the local media.
The preferred alternative in the DEIS was selected based on comments re-
ceived in the scoping meetings, technical factors, and in consultation with
the state (see Sectjon 6.3, response to comment Z). 41so, see Sect.ion
4.L2.8, Public Concerns About the Remedial Act'ion project

Comment

consjder the alternative of stabilizing in place without mov-
tai 1 ings. (545, 368, 369, 415, 515)

This concept was considered; however, it was found to be unsuitable for
achieving the 'long-term stabi'lity required by the EPA standards. Slopes of
the piles would remain too steep (1 to I.7 or 1.8) for the required level
of safety.
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10. Comment

Different levels of data were presented for each alternative in the DEIS,
making evaluation and decisionmaking more difficult. Every reasonable ef-fort should be made to provide detailed and comparable data so that the com-
parison of al ternati ves 'is mean j ngf u1 . (554)

Respons e

The commenter is correct in the underlying assumption that alternatives in
an EIS must be treated equally and that the bases of this treatment are thequality and magnitude of supporting data. The DOE bel'ieves that every rea-
ggnab'!e attempt has been made to obtain site-specific data and prov'ide quan-titative analyses. In those case for which'information is iacking, 'data
from other tailings piles or regional data have been used. Further, lnalyt-ical approaches used are conservative in that 'impacts are overeitjmat6o.
Thus, for the 1 egi s1 ated purpose of an EIS ( i .e., provi de input to the
dec'isionmaking process), 'information and analyses in this FEIS are more
than suffjc'ient to compare alternatjves.
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6.4 GENERAL DESIGN CONSIDERATIONS

Comments wh'ich involved designs for more than one of the alternatives were
collectively grouped with'in the General DesiEn Consjderations category. Written
and oral statements were directed at broad issues including tailings covers, ero-
sion protection, geologic and seismjc stability, hydrologic conditions, and post
rernedial action ma'intenance. The comments are summarized below with the D0E,s
response.

6.4.1 General engi neeri ng _1es 
j gn

1. Comment

Several comments were directed at the type of covers which were de-
scribed in the DEIS.

Comment a

The colorado Department of Health recommended that a two-foot 1ay-
er of gravel would be needed as the final p'i1e cover layer for
erosion protection w'ith all of the action alternatives. (493)
The Nuclear Regulatory commission also expressed doubt that a re-
vegetated cover would meet the 'longevity requirement of the EpA
standards. (490) Another commenter suggested that the vegetat'ive
cover on the existing pile provides adequate erosion protection.
(42e)

Response a

The DOE agrees with the co'lorado Department of Health and has mod-ified sections 1.3, 3.2.5,3.2.6, and 5.6.1 accordingly. The co-Verwillconsistofatwo-foot.thickrock.layer(1.0inch<
D^,, S 2.0 inches, 3.0 inches ( D,.,.,,) on the top- and-
st'Ueslopes. vegetation is not believed t8'ue as reriabre as rockfor providing long-term erosion protection. A drought could
cause the vegetation to die out and leave the tailings cover sus-
cepti bl e to severe erosi on.

Comment b

0rte commenter
rate a capjl
sal ts. (49 1,

Response b

I t h as not been deemed neces sary
cover systems desjgn. The total
of rock underlajn by five feet
Thjs syttem would prevent deep
of high sojl suctjons.

recommended that the c0ver des'i gn should incorpo-
1 ary break to retard upward movemen t 0f water an d
478 )

to req uj re a cap i I I ary break j n
cover vvould consist of two feet
of compacteo fine grajned soil.
dryjng of the so'i ls and creatjon
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Comment c

The Colorado Department of Health and
mental Improvement Djvjs'i on asked whatjnhjbit intrusion by burrowjng anjmals
( 493, 485 , 478 )

Response c

I t wou I d be better to
pi 1 e under Al ternatj ves
moist. (493)

Response d

the New Mexico Envirorr-
rneasures would be taken to
or pl ant root penetrati on.

have a concave surface for the tcp of the
3, 4, and 5 in order to keep the c1 ay cap

The two-foot-th'ick rock erosion protection barrier and the five
feet of compacted cover would discourage burrowing animal intru-
s'ion and plant establishment (D0E, i985b). Addit'iona11y, any in-
trusi on by burrow'i ng animal s observed duri ng peri odi c
surveillance inspections would be evaluated and corrected as part
of maintenance as necessary. Any deep root.ing plants would be re-
moved if densities were high enough to cause potential problems.

Comment d

The DOE disagrees. A concave surface would create excessive in-
fi ltration through the clay cdp, possibly causing tailings
leachate to develop and seep from the embankment. By hav'ing a
rock layer over the clay, the radon barrier wou'ld maintajn a high-
er long-term mo'isture content wjthout causing excessive jnfjltra-
ti on 'into the stabi I i zed pi 1e.

Comment e

DOE should have addressed the use of an asphalt emulsion radon
barrier. Concl usions of DOE's UMTRA Project Technology
Development Program state that asphalt-emulsion barrjers are more
effecti ve than soi I radon barri ers . (491 )

Response e

Asphalt emulsions have not been proven to last for hundreds of
years. Deterioration and cracking of this type of cover wou'ld
not be as se'lfhealing as would a natural soil cover. Research
conducted by UMTRA Project Technol ogy and Devel opment Program
(Hartley et a1., 19Bi) found that asphalt emulsion and soil barri-
ers both effective'ly limit radon emanation; however, the long-
term reliability of asphalt barriers cannot be assureo.

298



2.

Commen t f

several commenters requested that the method used to calculate
the radon cover thickness should be explained in greater detail.
(490, 491, 493, 454) 0ther commenters urged that the D0E use a
very conservative procedure in calculating the radon cover thjck-
ness because of the wide variation in factors that control the re-
lease of radon. (478, 491)

Response f
The cover thickness required for all alternatives u,as calculated
us'ing the single layer model, RAEc0 (DOE, i98z) (see sections
A.4.2.2, A.5.2.4, and A.7 .2.4 of Vol ume II of the DEIS). The
source terms for contaminated material used were for the estimat-
ed radi um content of the tail ings. The diffusjon coefficients of
both tailings and cover material were estimated as well. All es-
timates were based on typical values of these properties measured
at other sites. The EIS does not attempt to present the detailed
engineering of the covers, but rather performs an analysis of the
healt! effects impacts assuming that the EpA standard of 20pci/m's is met after instal lation of whatever amount of cover
material is required based on the detailed engineering design of
the alternative selected.

Comment

Several comments
f I ood cond'i ti ons

related to erosjon control rneasures and projected

Comment a

Several comments questioned the adequacy of eros'ion control mea-
sures in diversion channels at Bodo Canyon and Long Ho11ow. (413,
485,490 49L,554) The diversion channels as proposed in the
DEIS may not be able to resist erosion during a pMp. Riprap
should be required for both the channel sideslopes and bottoms.(491,554) In addition, calculations and assumptions used in siz-
ilg the riprap protection and costs should be provided. (554,
515 )

Response a

In reevaluating the calculated channel velocities, the DOE has de-
cided that riprap would be placed in the channel bottoms and on
the si desl opes. I n the f i nal des'i gn, ri prap wou'ld be s'ized by an-
alytical methods using appropriate calculated velocities during a
PMP event which would vary depending upon the part'icular channel.
Sectjons 3.2.4,3.2.5, and others have been mod'ified to reflect
th'is change. An estimated cost for lining the chanrrel sideslopes
and bottoms with riprap in each alternative has been incorporated
i nto the revi sed cost 'in Tab'le 1 " 2 

"
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C ommen t b

Another comment
ing 'i n of the dj
s j dered. (485 )

Response b

Tne dr ai n age area at
would require less
(PMF). (534)

Response c

stated that the potentjal for aggradation or fill-
versi on channel s around Long Hol I ow shoul d be con-

The divers'ion channels would be designed with sufficient size and
slope to prevent long-term aggradat'ion due to storm events from
affecting the integrity of the channel capacities.

Comment c

Bodo Canyon.is half t,hat of Lorrg Hollow and
protect j on f or the Probabl e Max'i mum F I ood

That the drainage area at Bodo Canyon'is less than that of Long
Hol I ow does not necessari 1y mean that I ess protecti on j s re-
quired. The magnitude of design condi tions resulting from a PMF

event varies widely based upon s1ope, degree of saturatiorr, times
of concentrati on, and concentrati on of dra'inage, i n add'iti on to
the s'ize of the drainage bas'in. Each drainage area was analyzed
for PMP conditions, and the appropriate erosion protection mea-
sures have been incorporated into the conceptual design.

Comment d

Med'ian soil moisture cond'itions were used for the calculation of
PMF flows (see page F-3, Append'i x F, Water Resources Informa-
t'ion). Current NRC guidance states that soils over the watershed
area should be assumed to be saturated, or that condit'ions which
would reduce surface runoff shoulo be fu11y justified ancl docu-
mented. The analysis should therefore be performed assuming
saturated conditions or justificat'ion provided for the degree of
saturation assumed in calculating runoff values. (554)

Response d

There are several parameters used in a flood analysis that can
cause the results to vary wioely based upon the juogement of the
user. At the time the PMF analysis was performed for the Animas
River, it was felt that median soil moisture conditions were con-
servative enough to assess the potential flood hazard. The flood
hazard was determined to be major and const'ituted one of the pri-
mary factors'in the decjsion to select Alrernative 3 as the pre-

300



ferred al ternati ve i n
unnecessary to Perform
servative parameter val
er projected flood.

Comment e

Rock durabi
terms of
(RAC). Tne

At this point
flood analys'i s

would result in

'i t js considered
using more con-
a somewhat 

'l arg-

the
addi

ues

FE I S.
t'i onal
whi ch

The es t'i mates presen ted i n Appendi x F , |,Jater Resources I nf orma-

Upstream from the tailings at the Durango site, the Animas R'iver
f,is a drainage area of approximately 770 square mi les (492'800

acres), incl uding that ot Lightner Creek. Tnese are wel I defined
channeis and would have significantly larger flows during a PMF

event than at the Bodo Canyon or Long Hollow sites. To clarify
the effects a PMF would have on these channels' water surface, €l-
evat'ions were presented at various locatjons along both Lightner
Creek arrd the An.imas River. However, at the Bodo Canyon and Long

Hollow sites, the watersheds are comprised of relatively smal.l

drai nage areis. There are no wel I -defi ned channel s that woul d
justif! the neeo for water surface elevatjons along the different
irainage areas. Therefore, these elevations were not presented.

Comment f

The EIS should address the durability of rock that may be uti-
lized from the Booo Canyon borrow site. (493)

Response f

ti on o for the Bodo Canyon and Long Hol I ow

(PMF ) do not descrj be the I ocati ons 0f the

Respon se e

Probable Max'i mum Flood
esti mates . ( 554 )

the Remedi al Acti on Pl an i n
Remedial Act'i on Contractor
po'i nt assumes that the Pro-

lity cri teria and the sjz'i ng

acceptab I e ro ck dur a-
and eval uated.

lity will be addressed jn
des'i grr crjteri a for the

conceptu al des i gn
of rock will meet

j s based parti al I Y rrpon this. The final test'i ng and

s the resp0ns'i b'i lity 0f the RAC.

eval uated for
standards for

us e as eros j on protec-

d be identified

at thi s

durabipos ed sour ce
of the rock
evaluatjon of rock durabi'l itY i

Snould any of the rock being
ti on not meet the recommended
bi I i ty, a new rock source wou I

I f an al teY'rt at'i ve rocK
foufid, the s i ze of the
count the degr ad at j on of the r0ck wi

size js subiective but it is proposed
creased by the percentage that the rock

source 0f better durab'i lity cann0t
rock wou I d be i ncreased to take 'i nto

th t'i me . The i n creas e

that the rock sjze be

f a'i ls a criteria.

be
ac-
in

in-
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Comment g

S everal commen ters
rants modification
protect'i on. (490,

s tated th at gu I
to the desjgn

492, 493, 515)

1y eros'i on at
jncorporating Bodo Canyon war-

I ong-term eros i on

3.

Response g

Gu1'ly erosion conditions at Bodo canyon have been reevaluated(see Section 4.5.5) and the des'ign has been revised to inc'ludeplacement of a layer of. riprap in the upper rLach of the gritydraining east from the s.ite. (See Section 3.2.4 in thjs ff ts]) 
J

Comment

4.

several commenters req llested that the
taj I on the engj neeri ng desi gns than
{491, 5i5)

ResL,-.'ilnSe

tIS contajn rnuch greater de-
vlas presBnted j n the D[ I 5.

tajlings at the
[^lhat "."ill pre-

the night or jn
on weekendS, or

The intent of writrng an EIS is to provide a documenr r0 De used aspart of the deci si onmaki ng process and to estimate the impacts ofthe alternatives under cottsioeration. The OOf lr.lieves tf'ui-rulri-cient engineering_ detai 1s are provided to conservativeiy assess theimpacts. The RAp provi rJes addi t'ional detai I of the conceptuit o._s'ign (DOE, 1985d).

Commen t

l'ilhat methods are pr0poseil for contrcl 1i ng wj n,Cbl0y1npile durjng excavatjon 0r stdbjlizatjon actjv'i tjes?vent dj sturbed ta j 1i ngs f rom bl owi ng ar0und duri rrgperjods of high wjndS, adverse weaiher condjtions,
durjng worker strjkes? (S15, SI7, 42g,454,483)

Response

An A'it" Pollutant Emiss'ion Notjce and fugitive dust control plan willbe submitted to the.colorado Department of Health prior to ft,.i. ir_suance of an ai r emi ssi on permi t. The perm.it wi I I spec.ity neiessarydust control measures. Actions that wii I be considered ri,r ioniior -'ling windblown tail ings at the pi le incr uoe oampening expoieo-iontum_inated material ,or covering it 
_ 
with tarps oi 

-pruitic' 
,rr.uting toprevent blowing dust. There will also be'a chemical dust pillia'tive

appl ied to minimize dust where necessary. As described in Sections3.3.2 and 5.2r.2, the specif ic emiss.ion- contro'rs woulo be deveropeoduring the final design stage.
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C ommen t

Project jrnpacts
Long Hol low need

Response

on present util
to be aclriressed

i ti es at
for all al

D ur an go , Booo
ternat'i ves.

Canyoil,
(4e3)

and

There wjll be rn.i njmal impact 0n present
ta j ned f rom the An'i mas R j v0f , sewage w j

ment plafit, and the power requiremettts

ut'i lities. Water
ll be relocated to
can be suppljed

descri be these

will be ob-
the tre at -

by ex j st'i ng
jmpacts andsources. Sect'i ons 5.6.1, 5.L?, and 5.15

resour ce req ui rements .

6. Comment

During excavation of the pi1e, all material exceed'ing the EPA soil
concentration standards will be removed. The l'imits of excavation
wi I I be determ'ined by f i el d and 'l aboratory measurements. Conser-
vative estimates of the contaminant interface have been made based

upon limited sjte characterizat'ion data. The exact interface wi.ll
nb determined by excavation control measurements used to determine
when the limits of contamination have been reached. Excavat'ion
costs are directly dependent upon the extent of subpile contam'in-
ation.

Comment

hlill contaminated material underneatn the
poi nt where rad j at'i on I evel s drop to EPA

thjs be? Is removal even possible? Could
the cost? (483, 515)

Response

Commenters stated that materi al s such as yel
the like, rnay be present jn the tailings.
tion, how would they be handled? (446, L77,
stated that the pile should be moved because
grade ore 'itt the center of the pi1e. (541)

sd.i d that D0[ 's I ack of i nf 0rnlati on 0n what
pi 1e j s a g00d reason to stab.i I ize the tai
mov'i ng them. (505)

Response

p i 1 e be removed down to a

standards? Hclw deeii wj I I
thjs add significant.l Y to

lowcake, machinerY, and

Durjng the remedial ac-
505 ) Another comme nter
there is a lot of high
Yet another commenter

is in the middle of the
lings jn place wi thout

and yellowcake the prgduct, both valu-
pr0cess , thus thei r presen ce i n the

HoweVer, radj atjcn measurements takerr
.i delt.i fy the presenCe 0f arly sLlch ma-

High grarle ore was the source
able resources of the m'i lling
tajlings js not ant'i c.i Pated.
durjng the remedial actjon will
terials" If yellowcake or high
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9.

they wi 11 be bl ended so ilrat un'if orm radi ol ogi ca'l properti es of thetailings are obta'ined. At this tirne is is n6t anticipated that anyyellowcake wi ll be found ggljng the remedial actjon. section 3.2.3has been revised for crarification. Machinery found in the ta"ilingswil].!9 appropriately cismantled, reduced in -size, 
and buried in thestabilizeo pi1e.

Comment

Have road profiles and cross-sections been prepared to determine rne
f eas'i bi I i ty of put_ti ng i rr access roads to the tai 1 i ngs pil es it ongthe sides of smelter Mounrain at 30-foot intervals? will theseroads be able to be constructed at the required 35-foot width? whatalternatjve means of excavati on/disposal are avai lable if construc-tjon of the acce.ss roads proves unfeasible? (+C:, 515) Tne NRC re_quested information on the source and quantity borrow materials thatwould be used for road construction.

R es pon se

Constructj on drawings for road profi 1es and cross-sections have norbeen completed and are.not required for this EIS. However, the con_struction of the road'is feasible. It should be noted that the on_site access roads oo not have to be 3s feet wide. For example, theroad along the face of smelter Mountain may only have to'nJ wideenough to support_one-way truck traffic, appioxlmitety 15 feet wide.The most cost effective road design wiit 'ue 
incorporated into thefinal de_sign. Another means of moving the tailings is by conveyor.The tai 1i ngs coul d be conveyed f rori the tai 1 i"ngs piies-- to-' theraffinate ponds for truck loaoout or transported by conveyor from

lh" ex'isting p'iles_to Bodo canyon. conveyor transport is o-iscussedin more detai I in secti on 3.2.a of th'is rrts. The source ot borrowmaterials.is a borrow site south of the Bodo canyon disposal site.

Comment

The utj 1 i ty of a two stage
was needed for the Naturj ta

Response

truck wash station is questi0nable.
(Durjta) project. (493)

None

In order to prevent contaminateo material from leaving the site, atruck wash and decontaminatjon pad is needed. The Natu"rita tailingsproject was operated under a raoioactive materials license issued 6ythe State of Colorado and was conducted according to different radi-ation control standard; than are currently in effect for remedial ac-tion at inactive uran.ium tajlings sjtes.

-tU. Comment

Tne use of actj vated carbon fur adsorpti on of rao'i onucl ides duri ngtne remedial action should be considered by DOE . (4t\, 418)
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Response

Activated charcoal is used as a technique to measure radon flux from
the ta'ilings pile on a small sca1e, and for treatment of waste water
in I imj ted sj tuati ons. It woul d be impracti cal to use acti vated
charcoal as a means to filter or cleanse the a'ir or water during re-
medi al acti on constructi on acti vi t'i es.

6.4.2 General Hyorologic considerations

S even wr i
an d water

tten comments
quality.

C ommen t

The NRC noted that Section F.?
water pararneLers were el evated
ground" for the aquiters jn

standards exceeded? (490, 554 )

Response

raised general jssues jn the areas of hydrology

2.3 j nfers that many of the ground-
above background. t^Jhat i s "back-

questj on? Were state and Federal

For the shallow aquifer beneath the taif ings pi1es, none of the mon-

itoring we11s are located So as to yield true background samples of
water !ua1ity. Well No. 22'is the furthest upgrad'ient; however, its
proximity to the small tailings p'i1e prevents its consideration as
i,background. " TnerefOre, ConCentrati ons reported aS "el evated"
tgffC, 1983) and reiterated in the DEIS are elevated relative to
Federal and state standaros (Tables F.9 and F.10, Appendix F, Water
Resources I ntormatj on ) , not to background.

Well 7 is considered the background well in the raffinate ponds area
for water entering the shallow system of the eastern portion of this
site from South Creek (also referred to aS "north drainage"). This
wel I yi e1 Oed ground-water satnpl es (f ronl November , L982, to August,
1983) with average concentrat'ions of 4400 umhos/cm conductance, 10

ppb urani u'.n, and 2600 ppm sulf ate (see Tables t.2L through F.24) .

True background water quality for the Menefee Formation (sandstone

ano coal layers) has not been established for this site. New analyt-
ical data for wells DUR-03-602 and 603 completed in Menefee coal
seams at BoOo Canyon can be used to estimate background levels of
key constituents for down-dip Menefee strata beneath the ponds. The

tell "background" parameters (averages) for_ t-he Menefee Formation
weils are: ZZS0 ppm sulfate; 5.0 ppm iron; 0.6 ppm manganese; -<0.01
ppm chronrium; <0.005 ppm selenium;9.3 ppm strontium; <0.01 ppm

vanadium; <3 ppb tota'l uranium; 7.3 pH; and 3800 umhos/cm conduc-
tance. Thus, as reported in Section 6.2 of the DEIS, elevated lev-
els of chrorn'ium and selenium in the aqu'ifers underlyi-ng the
raffi nate ponds area are above both I ocal background 1 evel s , and

state and Federal standards. Level s of urani um and vanadi um are
above background concentrati ons; however, there are n0 State or
Feoeral drinking water standards for these elements.
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?
L' Commen t

It is not
to be in an

Response

appropri ate to consider radi um-226 in the tai I ings pi 1esinsoluble form wjthout experimental data. (493)

3.

GECf (1982) presents data from core samples taken from the smalltail'ings pile which indicate that raoium may be moving downward with_in the piles with the leaching of sulfate salts. -Radium 
may formsoluble complexes with sulfate and chloride within the tail'ingi solu-tion; however, ample experimenta'l and field oata show that rioium is

strongly 
-a.dso_rbed by most so.i1 types (IAEA, 1994). Also, radi um sul -fate is 1ike1y to be precipitated at the 'base of the pile is-it'en_

counters wel I buffered neutral i zi ng soi'l s. Analyti cal resul tsreported by Bendix for wells at the.Durango mi1.l site show levels of
Ra-226 consistently beloiv 2.0 pCj/l (BFEC; 1983). Tnerefore, radium
may be in a solub'le form withjn the tailings, but it is not mobile
outside the acidic, oxidizing environment of-the pi1es.

Comment

Site-specific, short-term water balances should be performed for al'l
si tes assessed in the EIS in order to obtain accurate est'imates ofinfiltration through the stabil ized tailings pi1e. It is not ad_equate to state that because annual evapotranspiration exceeds pre_cipitation, that _the potential for infi'ltratiori is small (as done jn
Section A.5.2.4 of the DEIS). (490, 554)

Response

I t 'i s true that snowmel t and heavy preci pi tati on evenrs may per.i od_ica'l1y cause infiltration to exceed evapotranspiration loises on alocal, site-specific scale. However, the engineering design forboth stabiljzation in place and relocation features a compacted clay
g0ygr wi.th'low hydraulic conductivity values (K) (on the order ofIU cm/sec) which will drastically limit infi ltration rates iprothe materia'ls. Assuming a vertica'l permeability of this 0rder, aunit. hyoraul ic gradient through the c1 ay cover, and saturated flowcorrditions, then a highly conservative iniittration rate (Darc.ian ve-
l oci ty ) th.ro.ugh .the cover rv,ru I d be 1. 24 i nches per year. Average an -
!yal precip'itation recorded in D.urango (i951-igzri is approxiilatery18.7 i nches per year (N0AA, L975). if i s verti cal 

' 
seepag. .at. -tf,rsrepresents 6.6 percent of average annual precipitation-. The u.s.Geological Survey (USGS, 1983) esCimates thai orrly two percent of av_erage annual preci pi tati on infj I trates to the saturated zorre wi thi nprincipal recharge areas of the Durangr: area (rnis would amount, toonly 0.4 inch per year). Infi ltration ratei wi I I be much lessthrough a c0ver designed to lirnit infj ltration. A conservat.ive esti-mate of inf iltrat'ion into stab'ilizec tailings materials, wou'ld be avalue of 1.87 inches per year (10 percent of annual precipjtatjon).
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4. C ommert t

How wi I I runoff water from
hlill contaminated water be

The document is inconsistent

Response

hJhat additional miti
crease sjltat"jon cf
ery downstream from

The tajlings may be far more saturated than 'i s

and more compl ex bottom I j ners may be req u'i red
0n ground water for Al ternati ves 3 and 4. (493 )

Response

partjally saturateo in deeper layers. Dra"i ning the
pected to be necessary as some moj sture content
dust emission control anO compactjon. However, if

presently
to m j ti gate

bel i eved
jmpacts

5.

Tailings relocated to either Booo Canyon or Long Hollow
quire transport, mixing, and moisture conditioning .priorment. Therefore the moi sture content of the tai 1 i ngs

controlled ano more complex l'iners woulo not be required.

Comment

dus t control efforts be

evaporated or treated
on thjs 'i ssue. (454)

woul d re-
to pl ace-
rlrould be

p.i 
'l es js not ex-

js desirable for
necessafY, durjng

handled? (429)
anci dj scharged?

How wi I I water wi th'i n the exi sti ng tai 1 i ngs pi 1 es be draj ned? (493)

R espo n se

It has been.assumed that the pile is unsaturated at the surface and

the remedial act.ion a method of dewatering would be determined and
'impl emented.

6. Comment

7.

Dust control efforts w'ill optimize the amount of water applied to
control dust em'issions and avoid runoff of excess water. All contam-
inated water collected from dust control and storm runoff at the
si tes wi I I be channel ed to an orr-si te water retenti on reservoi r
which will be lined with an impermeable synthet'ic liner to m'inimize
seepage losses. The reservoir will be sized to conta'in runoff from
a 10-year Z4-hour precipitation event. Qnce the remedial actiorl pro-
cess iS complete, the contam'inated water storage reservoirs will be

reta'ined unti I al I the water has evaporatecj. Sections 3.2 and 3.3.2
have beert revised.

Comment

gation measures can be iricluded to avoid 0I'de-
the Animas River ta decrease .i nipacts to tne fjsh-
the pile? (549, 5i9)
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B.

Response

Dyflng preparation of the fina'l design, sediment control measures
wi I I be considered that would reduc"e 'seoimenl 

oi schaige to il,.Animas R'iver. some of the measures are coffer dams, sediment traps,and mulching of newly graded areas. These measures would be in aodi_tion to directing runoff from contaminated areas to contaminated wa-ter storage reservoirs.

Comment

The di scussi on
Hollow should
data. (493)

Response

0f the hydrol og] c regi me at Bodo Canyon and Longbe rev'i sed to j ncl ude recently col I ected ground-water

The addenoum to. Appendix F, i,later Resources Information, in thisFEIS contains this information (see Tables F.42 to F.45, a,io iiguresF.28 and F-29). Tnese tables summar.ize data collected ouring reient-
ly compl eted JEG dri I l.i ng 

^ 
programs at Bodo canyon and Lon{ Hol l ow.

llg:u data general 1y confi rm 
- 

hydro'l ogi c aJseisments made in theDEIs. ldhere new hydro'logic interpretations are warranted, they arediscussed .in responses to several NRC commenti in Sections O."O uno6.7 .

Comment

Section 5.1 of the DEIS states that surface-water samples taken fromthe Animas River showed concentrations of radium above the EpA dr.ink-'i ng water standards. After remedi al acti on, wi 1 I the Animas Ri vercontinue to have the same excess radium readings? (489)

R es pon se

This issue is thoroughly discussed in section 5.6.1 of this EIS.

6.4.3 General geol0gic considerat-i ons

Seven written statements, including those from the Colorado Department ofHealth, the NRC, and cit'izens concerned A0out Moving th; -pil; 
(ccAMp)questioned aspects of geomorphic stability, the seism"ic evaluaiion, andthe geotechni cal characteri sti cs of the taiti ngi pi 1es.

Commen t

An inadeq uate data base for the evar uat'i on of sei smi c hazards waspresented in the DEIS. Many seismic events which took place *lil,ln
300. miles of Durango were not listed. (490, 4IZ) Figure E_B does
!0t accurately present the seismic events thit have occurred in the
Durango area. (490)

9.
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Response

Sei smi c acti vi ty near Durango has been reeval uated usi ng both
deterministjc and probabilistic approaches. Section 4.5.4 has been
revi sed to i ncorporate summari es from the more recent eval uat.i on

which has been reproduced as Appendix M, Seismic Evaluation.

Figure E-8, Appendix E, Soils, Geologic, and Seismjc Information,
depicts earthquakes that have occurred within a 200-mile radi us of
Durango, not a 300-mile radjus as the commenter implies. As stateo
in the EIS, fable E-6 represents only the larger earthquakes that
have occurred within a 200-mile radius. The N0AA file of all mon-
jtoreo se'ismic activity, from wh'ich Figure E-B was derived has also
been reproduced i n Appendi x M, Sei smj c E val uat i on .

Comment

The northwest-trendi ng faults between the Unconrpahgre Upl i ft and
Paradox Basin are stated to have Neogene displacement atrd clrB locat-
ed 75 miles from Durango. Sectjon E.2.L.3 provides no discussion of
the fault parameters, the basis for stat.ing that the faults are 75

miles from Durango, the basis for the Neogene d'isplacement, or maps

showing the faults' locations in relatjon to the site. (554)

Res pon se

Appendj x M, Sej smi c
ity at the Durango
addressed in deta'i I

C ommen t

Evaluation, has been added to this FEIS; seismic-
sj tes and the j ssues rai sed by the commenter are

3.

What .is the basis for the statement in Section E.2.I.3 that the clos-
est approach of the Rio Grande Rif t is 100 miles? From F'igure E-7,
i t appears that norma.l f aul ts re'l ated to the west si de of the Ri o

Grande uplift come as close as 50 miles to Durango. (554)

Response

Appendix M has
srtes in dei"dil
jnE associatecl
irt 51 miles of

Comrnent,

been prepared and addresses sej smi ci ty
. The Rjo Grancie Rift and possibly some
r^lith the R.i o Grande Rift were found to
Dul-ango.

at the Durango
normal f aul t-

approach tlj th-

hl hat js the ege of I
ea ? L^Jher^e are thes e

ast movernent 0n
f aul ts I ocated

normal faults
in relation to

jn the Duf'ango ar-
the site? (554)
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Response

The normal faults assoc'iated with the Durango Anticl ine and the
Perri ns Peak syncf ine are consi dered i nact'ive ( i. e. , not hav.ing expe-ri enced movement 

. in .the past 10,000 years). As stited, these faultsare located 'in the immediate vicinity of Durango, being approximate_
1y 0.25 and 0.5 mile distant from the processing sit!. The loca-ti ons of these faults are shovrn in Figure E-5, Appendi x E, soi 1s,
Geolog'ic, and Se'ismic Information, of the DEIS.

C ommen t

In sect'ion E.2.r.3, what is the age of last movement on the Ridges
Basin Fault? what is meant by "no measurable displacement,' of thecliff House Sandstone? Tne basis for saying the fault dies out be-fore reach'ing !h. site is weak and the DEIS should provide aodition-al supporti ng data. (554)

Res pon s e

A field studyjn the Durangojng the Ridges
(Hol ocene) .

Comment

was conci ucted to determine if
area (JEG, 1985b). No movement
Basjn Fault, has occurred jrr

act'i ve faulting exists
of any faul ts, j ncl ud-
the past 10,000 years

where in rel ati on to the three si tes are the faul ts descri bed in
Section E.2.1.3 as north of the electrical substation? what.is thebasis for the statement that "The faults appear to be tight, and thepossibility of ground-water movement along these faults'is bel'ievedto be s1 i ght. " (554)

Re s pon se

Figure E-5 in Appendix E, soils, Geologic, and seismic Intormation,of the DEIS shows the locations of these laults and the locations ofthe taif ings and ?9oo canyon site. Fault zones in sedimentary rocksoften consist of finely ground rock ano c'lay (gouge) which acis as a
1 ow-permeabi I i ty barri er to ground-water fl ow. -

Comment

Regj onal sei smi ci ry
the subject of fjve

and proiected max'i mum ground accel erat j on were
NRC comments.

Comment a

Secti on
po t en t'i

F- .2 .3 .2 es t'i mates the
a'l earthquake sources

maxjmum accelerati
(j.€., Uncompahgre

on for everi ts {)n
boundary fault),
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us i ng Schnabel
Seed's lraxirnum
other ava.i I able

Response a

A detai I ed di sc us si on
deri ved acceleration
'i n Appendix M, Sejsmjc

Comment c

Section 8.2.3.3
specjt ic sei smi
srte oesiqn and

and Seed (i973) curves. |^Jhat rnakes Scnrt abel anri
acceleratjon versus distance curves superjor 0ver^
curves? (554)

There are many attenuation curves available for use in the liter-
ature. These are devel opeo upon vari ous data bases. Whi I e a

1 arge vari at i on i n accel erati on can be deri ved from the vari ous
curves and formulas in the near fje1d, only minor differences ex-
ist for the djstances considered at Durango.

Comment b

No fault parameter data are provided to support the distances
used to determine the maximum accelerat'ion in Section E.2.3.2.
(554)

Response b

Docekal, 1970, djscusses a seismic trend along a line from
Wichita to Amarillo to the West Mountains. t,Jhat impact does this
sei smi c trend have on the analysi s of sei sm'i c potenti al for the
three s'i tes ? (554 )

Response c

Docekal, 1970, "Earthquakes of the Stable Interior, with Emphasis
on the M'idcont'inent," d'iscusses isoseismal trends of Magnitucie
VI I and VI I I earthq uakes for the Central Stabl e Area of the
United States. A review of this oocument ind'icates that the seis-
mi c trend correspondi ng to the Wi ch'ita-Amari I I o-West Mounta.ins
Upl i ft has no affect on the deri ved ground accel erati on at the
si tes.

Comment d

of fault parameter data used to support the
duri ng sejsmic activity has been presented
Evaluat'i on, of thjs FEIS.

siloul{d be reviseo to 'i nclude a discLission of site-
C actjvjt_y, e.g., maximum ground motion used in
related jmpacts. (554)
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Response d

Tne maxi rnum ground mot j on usedjs discussed jn paragf'aph 3 of
has been revi sed and expanded i n

in s'i te design and
Section 8.2.3.3.
Appendjx M of th'i

rel ated i rnp acts
This discussjon

S FEIS.

B. C ommen t

Several comrnenters
borehole or other
rnorphi c stabi I j ty
from Hecla Minjng
pri or tc tlr: FEIS.

Response

stateo titat the DEIS djd not present suffjcjent
data on the rad j oact'i ve c0nst j tuents and the geo-
of the pi1e. DOE should obtajn thjs jnformation
Company 0r collect new jnformatjon for evaluat'i on(L77, 446,491, 513, 515, 508, 50g, 513)

9.

T!. geomorphic stability of the tailings pile and the alternate
sites has been addressed by the DOE (;Eg, 1ggsc,d,e), using very con-servative assumptions and knowledge from other existing tar-lingspi1es. The reports are summarized in section 4.5.4, of ilrJ rgls.
Addi ti onal data on the radi oacti ve consti tuents, prj nci pa1 ly the ra-
dium content of the pile and the extent of subpile contamination,w'ill be obtained by the DOE prior to completing the final oesign ofthe remedial act'ion. This information wi.ll be used to develop tne
source term, radon barrier cover, and detailed stability analyses.
Although the DOE recogn'izes that these data would be userul to re-fine the des'igns, this information is not necessary to estimate im-pacts because of the conservatjsm ('i.e., over estimation of impacts)built'into the impacts analyses presented in th.is EIS.

Comment

The Colorado Department of Health and three other commenters sa'idthe potential instability of the existing taiiings piles should be
adoressed along with 'its potential to faii and sllde'into the river
!u1ing remedial action for a'll of the arternatives addressed. (493,
508, 509, 513) Other commenters stated that the instability oi the
pi 1 es i s j usti fi cati on to move the pi i es . (407, 560) -

Res pon se

Due to lack of lega'l access to the Durango tailings pi1e, detajleo
analyses of stabi 1 i ty baseo on pi 1 e oata cannot be performed.
Exami nati on of the pi 1 e i ndi cates that ex i sti ng stabi 1 i ty under stat-ic conditions is in excess of a 1.0 safety faitor. Tneie appears robe a bulge on the slope of the large piie that may have jndicateo
near instability under active milling conditions or may have been a
construction feature. It is likely that the ex.isting 

-pile 
would be

unstab le under sei srni <: I oadi rrg conoi ti ons.
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S ince the exi st'ing pi 1e i s p "esently stabl e, remova'l of ta j 1i ngs our-
i ng the remedi al acti on pr )cess wj'l I I ower the hei ght of the tai I -
ings p'i1e and increase lile stability. Temporary effects of
construction equipment near the edge of the pile are not considered
significant, as they w'ill only approach loadings experienced by the
embankment duri ng constructi on of the tai 1 ings dlke duri ng mi 1 I 

.ing

operati ons.

i0. Comment

The embankments assoc'iated w'ith Alternatives 2 and 3 have been an-
alyzed f or stab'i1i ty us.ing the STABL 2 computer program. However,
the embankments for Alternatjves 4 and 5 were analyzed by the infj-
n'ite slope method; a simplified, quick method that is usually ap-
p1 i ed to 1 ong s1 opes of cohes'i onl ess materi al s. The use of thi s

method is consioered an inadequate assessment of stability.
Consistency should be ma'intained by using the more appropriate meth-
ods as were appl i ed tc Al ternatj ves 2 and 3.

Response

The va'lues presented for the slope stability analysis results, Long
Hollow site (Alternatives 4 and 5), Table A-16, were also based on
results of the STABL 2 computer program rather than the infjnite
slope method indicated jn the text of Appendix A, Conceptual Designs
and Engineering Evaluations, Remed'ial Action Alternatives.

The jnfinite slope analysis which is appf icable to long-term stabil-
ity of cohesive slopes (Bowles, I977 ) was used to verify that jn-
creasing the embankment height by several feet djd not 'invalidate
the original analysis.

Comment

(4e0)

11

Another NRC commenr stateo that Section
Geologjc, and Seismic Int0rmati0il, has
stud j es 'i n order to draw concl us i ons on
yet provi des n0 supporti ng data for these

Response

E.2. 1, Appendjx t, Soils,
utjljzed reg'i onal geo'l ogic
the sj te-specific geology,
conclusjons. (554)

Secti on E.2. I was i ntenced on'ly to g'i ve an overvi ew of regi onal and
site-specific geology based 0n a rev'iew of the pertinent literature.
Where given, references to site-specific'lilhology are djscussed orr-
1y jn general terms based on available geologic 1ogs. More detailed
descri pt'i ons of si te-speci fi c geol ogy and hydrostrati graphy are gi v-
en in Secti ons F .2.2 through F .2.4, Appendi x F, Water Resources
I nf ormati on. Si te-spec'if i c concl usi ons regardi ng the grclund-water
systems w'ithin specitic geologic strata are baseo on jndiv'idual
borehole logs derived frorn site-specif ic drilling programs. These
logs are avai lable for review in the UMTRA Project Office,
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Albuquerque, New Mexjco. They jncl ude logs for
si te (BFEC, 1983), for Bodo Canyon (D0E,- 1985c;
i983), and for Long Hollow (FMFA, i978; DOE, 1985c).

6.4.4 Surve'il I ance and mai ntenance

the Durango mill
Dames & Moore,

Several comment,s related to
fo'l lowing the remedial actjon
sponse f ol l ow.

the p1 an s for survei l l ance and mai ntenance
. The s ummar j zed comme nt s an d the DOE ' s re-

2.

C ommen t

The DOE should c,onduct a post remedial action monitoring program in-
c1 uding an annual inspection for the first fjve years and an-inspec-tion once every five years for the following 45 years. Monjtoring
should also include measurements of radon flux at the p'i1e surfac6
and measurement of ambient radon at the site boundary. (491)

Res pon se

The D0E agrees that survei I I ance and custod'i al rnai ntenance wi I I be
necessary, regardless of the remedial action. Detajls of the plans
for these activities are available in the draft, unpublished project
Surveillance and Maintenance Plan (D0E,1985a), the draft, unpub-
I i shed Project Li censi ng P'lan (DOE, 1984a ) and the Remed.i ai Acii on
P'lan (DOE, 1985d). These documents will be or have been subject to
review and approval by the NRC and wi.ll be avajlable to the publrc
at lh. reading rooms and libraries listed at the beginning of
Secti on 6.22.

The long-term site surveillance and maintenance plan will be de-
signed to assure that the final s'ite remains und'isturbed aird contin-
ues to functi on as desi gned. Al though the freq uency of peri odi c
inspections wjll not be finalized until late in the remedial act'ion
as part of the NRC license, the DOE bel'ieves that most UMTRA project
sites will be inspected annually for ten years. After the inspec-tion in year 9, the need and frequency of site inspections wili be
reevaluated. Raoon monitoring will be conducted prior to the remedi-al action, during the remedial action, and following the remedial ac-
t'i on as part of the certi f i cati on effort. However, the EpA
standards do not require radon f'lux measurements to demonstrate com-
pl i ance wi th UMTRCA.

Comment

Who has responsi bi I i t'ies for mai ntai ni ng the si te once stabi I'izati on
has occurred? (513, 483) Other wrjtten comments asked how routjne
maintenance will be done, what emergency procedures would be .im-

plemented, if necessary, and what prevent'ive maintenance would be in-
st'i tuted . ( 515 , 483 )
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3.

Response

Sectjon I.7 of the FEIS explains that DOt nas the resp0nsibi lity tof
surveiIIance and maintenance of the stabiIizeo disposal site unrjI
March 7 , 1990. Af ter that time the DOE or another agency tr; ire oes -
ignated by the President will maintain the site pursuant to a li-
cense issued by the NRC. Secti on 5.22 describes tne level of
majntenattce that is anticipated. Aocji tional information is avai I -
able in the draft unpubf ished Project Survei I lance and Majntenance
Plan (DOE, i985a) and the draft unpubl ished Project Licensing Plan
(00E, l9B4a).

Comment

0ne commenter advised that hav'ing state or local governments perform
cursory visual inspections of the stabilized tailings would allow
more prompt recogn'ition of damage by natural events than wou'ld be af -
forded by the proposed surveillance plan. (493)

Res ponse

The draft unpubl i shed UMTRA Project Survei I I ance and Mai ntenance
Plan (00E,1985a) acknowledges that jnformat.ion from local govern-
ment officials can provide va1uab1e, timely jnformation on damage to
the tai 1 i ngs di sposal faci 1 i ty from natural or man-caused events.
Furthermore, the DOE encourages local individuals to notify the DOE

when sudden natural phenomena threaten the integrity of a stabjlized
site. Tnis would supplement periodic surveillance by specialists
that would be carried out by the DOE after completion of the remedi-
al acti on.

Comment

What steps wi I I DOE take to assure that the tai .li ngs are not renuvt.ri
for reprocessing after final stabiljzation? (483)

R es pons e

A company interested in reprocessing urani um mi I I tai 1 ings i s not
1ike1y to remove tailings from what would be a Federal Government
di sposal sj te wi thout the authorj zat.i on of the D0E. Before tai i i rrgs
can be legally reprocessed. a radioactive rnaterials l icenS€ rr. ,t be
obtaine0 from the Colorado Department of Healtn (CDH). Approval of
both the DOE and CDH would be necessarv.

Comment

The reasons for the rernedial actjorrs should be

4.

(
J.

and should be giverr mor"e emphasjsjng that the tailings are not
(486)

stated more clearly
the aspect ,Jf assur-
f .i nal stabi I i zati,;ri.

, particularly
removed after
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Response

The purpose and need for
Section 2.0.

the remed i al actions are d'i scussed in

6.

Regardi ng post-remedi al actjon survei I I ance, the D0E or another agen-
cy designated wi I I conduct periodic survej I lance of the d'i sposal
site to verify that no jntentional intrusjon or removal of the tajl-
ings has occurred. Considering that the tai lings and contaminated
materials would be covered with several feet of soil and rock, the
unauthorized removal of tai lings would be very unlike'ly.

Comment

One comrnenter stated that geomorphic
tajlings would be djffjcult to monjtor
with soil and rock. (4LZ)

stability of the stab'i ljzed
if the tajlings rtlere covered

7.

Res ponse

The DOE beljeves that geomorphic stabjlity of the pile would be en-
hanced by placing a soil and rock cover on the tajljngs and contam-
inated material. Not being able to direct'ly view the tai lings is
much 1e9s si gni ficant than constructing stable s1 opes and protecting
the tajlings from water erosion.

Comment

The colorado Department of Health stated that UMTRCA foresaw the
need for occas'ional maintenance due to unforeseen natural disasters,
but did not allow for designs dependent on substantjal ongo"ing main-
tenance. (493)

Response_

The DOE f ores ee s two br oad I e ve I s
action: custodial rnaintenance and

of maintenance follow'i ng remedial
cont jngency repa'i r.

The DOq Project Surveillance and Maintenance plan (DOE, 1985a) gives
the following examples of site conditjons that may require custoOiat
mai ntenance:

0

0

o

o

Damage to sjte boundary fenc€, sigrS, or monuments.
Darnage 0r obstruction to prjmary s'i te access road.
Growt h of deep - rooted shru bs on t he s j te cover .
Development of animal burrows on the site cover.

Contingency repajr
tances:

may be requjred under the followi ng circums-

0

o

Development of rj I

Surface rupture of
ls or gull"i es on the cover.
the cover.
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o Mass wasti ng or I j q uefactj on of Cover sl opes .

0 Encroachmen t of streams or arroyos onto tne s j te .

o Flood damage.

,'substantial ongo'ing maintenance" is considered by the DOE to be ac-
tions such as yearly cleanout of screens for buried culverts or re-
paving asphalt covers every five years. Replacement of deteriorated
grout in grouted riprap is not "substantial ongoing maintenance" be-
cause it would be needed every 50 to 100 years instead of yearly or
every five years.

Schedul e

C ommen t

The F-IS is vague
'i ly halt tajlings
ods of hi gh wj nd.

about the procedures that wj I I
handling or v'i cinity property
(454, 515)

be us ed to tempor ar -
cleanup durjng peri -

Response

The spec'i fic procedures that wjll be

winds or other unusual weather cond'i
Envjronmental, Health, and Safety
Remed'i al Act'i on Contractor. An expl

followed durjng perjods of h'i gh
tions vvill be included in the
Plan to be prepared by the
anati on of the overal I concePt

is contained in Sections 3.2.2 and 5.2I.I. A1so, see Sect.ion 6.18
for discuss'ion of thjs issue and v'ic'inity propert'ies.

2. Comment

Are t'ime estimates (i.e., 12 months for Alternative 2,18 months for
Alternative 3) based upon consecutjve months of work (e.g., April to
Apri I ) and do they take into account ant'icipated "dofvn t'ime" due to
adverse weather conditions? 0r have anticipated stoppages jn work
due to bad weather not been included in the time estimates? Will
one tourist season (May through September) or two be affected by the
remedia'l action? (483, 513, 5i5)

Respons e

The ti me estj mates for comp I et i on of the remed'i al acti on are
"Cal endar Months. " Thi s takes i nto account adverse weather con-
di tj ons that may ari se duri ng constructi on and considers stoppage
for winter months when compaction of soil and transportation of con-
taminated material 'is difficult. For example, if remedi al actjon
with Alternative 3b were to start in March 1,1986, the remedial ac-
tion would be completed on December 31,1987. Table 1.3 of this
FEIS has been revised for clarification.
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3. Comment

The DOE shou I d
whi chever remedi

Response

mi n j mi ze the I ength
al act i on i s sel ected .

of time requjred to complete
(428)

Schedules for each
constrajnts (e.g.,
njght). During the
remedial action wi
possible.

Comment

al ternati ve have been devel oped w j tlr j n certai n
wi nter weather shutdown and no operatj ons at
f i nal d*ti gn phaSc, methods of speedi ng up the

I I be ful 1y eval uated and impl emented where

4.

A commenter inqul
tions out over a
pacts. (515 )

Response

red about whether the DOE

longer perjod of time,, to
would "spread remedjal ac-
mi tigate socj oeconomi c im-

Although jt is true
t i me fo r some reme di
ternr employnreilt, the
schedule beyond what

tn sorne cases that lengthenj
al actions would cause smal
DOE does not p1 an to extendjs described 'i n this FilS.

ng the constructjon
ler peaks jn short-
the remedial action
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6.5 DURANGO SITE: ENGINETRING, HYDROLOGIC, AND GEOLOG IC CONS IDERATI ONS

The design for stab'iljzation in p1ace, Alternative 2, and the hydrologic
and geol ogi c s'ite cond'i ti ons rr,,ere the subject of many comments. These comments
are summarized below along with the DOE's responses.

6.5.1 Engi neeri ng des i gn

Comment

Many commenters requested that DOt develop
lizing the tajlings at the Durango s'i te

other desi gns for stabi -
( 1 throu gh 350 ; 392

throu gh 40 6, 408 ,
519, 555) Other
should be more
tajlings. (415,

Response

415, 424, 4?5, 4?6, 428, 456, 463, 479,
c0mmenters said that stabiljzatiort 0f the

486, 515,
taj l ings

0r j ented to I andscapi ng and beauti f icat'i on of the
483o 513, 615)

At the Durango site,'locat.ions for p'lacing the tailings are ljmited
for several reasons. For exampl e, near the raffinate pondS area
there is a fault l'ine that must be avoided. In addition, the area
available withjn the designated s'ite'is insufficjent in size. A1so,
a water intake structure and pump station have been planned for the
raffinate ponds area by the Bureau of Reclamation aS part of the
Animas-La Pl ata Project. Consi deri ng the remai ni ng 1 ands wi thi n the
designated site, the stabi'lization in place alternative has been op-
timally located to prov'ide mild slopes and as stable as possible con-
ditioni given the existing geological and hydrological sjte
surroundings. A1so, the proposed location would minimjze the quanti-
ty of contaminated material that would have to be movedr Section
3.2.3 has been revj sed to provide further cl arification.

Vari ous means of eros i on protect.i on for a Probabl e Maxi mum

Preci pi tati on (PMP ) event and f.l ood protecti on for a Probabl e

Maximum Flood (PMF) also were evaluated. The use of a grouted mesh

form (fabric form) instead of grouted riprap has been considered as

a meanS to prevent ri ver encroachment. Both concrete l'i ned or
grouted ri prap I .ined channel s are not 'long-term sol uti ons and woul d
require rather frequent long-term maintenance. However, Since grout
(fabrjc form) is less durable than groured riprap and would have to
be replaced more often, jt has not been considered a viable solution
and does not meet the 'intent of the EPA stanciards. Tne use of boul -
ders jn excess of 10 feet in djameter would reduce the long-term
maintenance required for the grouted riprap. However, for the rea-
sons explained in Section 5.2I.9, the use of these boulders is not
reasonabl e.

Use of an erosion control/vegetation mat on the pile slopes was also
eval uated. However, a vegetati on mat, no matter how wel I estab-
lisheo, w'ill not provide adequate erosion protection for the PMP.
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2.

coveri ng the stab'i I i zed pi 1e (i nc1 udi ng ri prap ) rry 
j th soi 'l f or a re-

vegetati on medi um woul d increase the overal 1 project cost wi thoutsignificantly improv'ing the erosion protection to tie pile.

As a result of these considerat'ions, the design described forAlternative 2 is optimal given the technical conceins inherent with
stabiI ization in place.

Comment

Th9 NRC inqu'ired as to the purpose of the grouted riprap blanket
wh'ich is proposed for the interface between the stabiljied' tailingspile and the natural hillside. (490) The Southern Ute Indian Tribe
asked whether surface-water runoff wou'ld seep beneath the cover 1ay-
ers- causing piping and erosjon of the cover layers or tail.ings.
(47 3)

Response

The grouted riprap serves as eros'ion protection for surface runoff
from Smelter Mountain. I! is possible that water could cause pipingald erosion; however, filter'layers would be designed to pioiect
against_p_iping base.d on design [rocedures adopted oy ilre u.S. Army
Corps of Engineers (COE, 1970).

Comment

0ne commenter noted that the DEIS suggests that the surtace of thestabiljzed pile would be protected against erosion by covering theclay cap wjth a two-foot layer of grlvel, cobbles, airo bouldeis upto 14 inches in diameter. The commenter ind'icated that the 14-inch
maximum size is not adequate for control of long-term eros.ion on the
pi 1 e surface. (49i )

Res pon se

Based on the stephenson method (stephenson, rglg) for flow over aplane sloping bed, the two-foot layer of gravel, cobbles, and boul-
ders up to 14 inches in diameter would be adequate for control of
long-term erosion on the pile surface. The calculations are avail-
able at the UMTRA Project Office in Albuquerque, New Mexico.

Comment

3.

4.

The Ccl orado Departrxerlt of Heal
qujl'ed to quar-ry the huge boul
zation in Alterriatjve Z. (493)

th as ked whet her bl ast i n g wou I d be re-
ders needed for river cfr annel stabili-
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Response

Yes, bl asti ng woul
zati on j n pl ace.
ed, grouted riPraP

C ommen t

d be necessary to obtaj n the boul ders for stabi I j -
However, if thjs alternative were to be 'i mplement-
would be used instead of bouloers.

6.

The Colorado Department of Health, NRC, and others questioned wheth-
er the Oesign for stabil'ization jn place at the Durango site would
meet the EPA longevity requirements of 1000 years. Many commenters
also questioned the longevity of the grouted riprap erosion protec-
t'i on and the rock I i neo drai nage channe1s. They expressed the be-
I 'i ef that the I evel of mai ntenance that woul d be req ui red for
stab'il'izat'ion in p'lace is far greater than was intended by congress
when passing the UMTRCA. Commenters also felt there was a strong
likelihood that the Animas River might meander into the p'i1e. (413'
490, 49i, 493, 454, 483)

Res pon s e

Riprap for river erosion control would require more frequent mainten-
ance than woulO be required for the other alternatives. The cost es-
t.imate for maintenance of Alternative 2 'is $26,000,000 (1985

dollars), based on replacing 25 percent of the grout every 25 years
for 1000'years following the completion of remedial action. This 'is

one of the factors that led the DOE to select the Bodo Canyon alter-
native as the preferred alternative in this FEIS. River meander in-
to the p.ile during a PMF flood would be prevented by use of grouted
ri prap.

Comment

Snear strength and unit weight pararneters for all materials associat-
ed with Alternat'ive 2 should be specified, along with the bases for
selection of the parameters. In adOition, the location of critical
failure surfaces shou'ld be shown on Figure A-18, AppendiX A,

Conceptual Designs and Engineering Evaluations, Remed'ial Act'ion
Alternatives. (554)

Respon se

It'is inappropriate to present a detailed discussjon of stabi'lity
analyses in this FEIS. The data as presented are adequate for com-

pari son of a.l ternati ves among the varj ous concepts. Mi no_r changes
in design can affect the final stability numbers and will be ad-
dressed itt detail in the final design documents if Alternatjve 2

were to be implemented.
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B.

Comment

A I ocal ci ti zens organi zati on sai d that the fi ve-foot-thi ck radon
barrier proposed for Alternative 2 is an insufficient thickness to
reduce radon and gamma emissions. In comparison, the shjprock pi1e,
whjch has a lower level of radioactivity, will receive a seven-foot thi ck so'il radon barri er. (515) The c'iti zens group and others
expressed corlcern that insufficjent borehole data had been obtainedto characterize the radioactive constituents and other parameters of
the pi1e. (508, 509, 513, 515)

Respon se

S'ince little informatjon is available for the physical properties(tailings moisture, poros'ity, raoium content, diffusion coefficienr,
and emanating fractiog) which determine the cover thickness requireoto meet the 20 pC'ilm's flux standard, conservative engineering es-
timates of these parameters were made based upon data foi other lai I -
ingt pi1es. It shou'ld be noted that cover thickness is primarily a
function of the diffusion coefficient of the materials selectecl ior
the cover. At Sniprock, the available cover material is composed ofa larger percentage sand fraction. Th'is makes the cover diffusjor,
coefficient larger and results in a relatively thicker depth re-
quired to meet the radon standard. At the Durango site, more well-
graded soi I s contai ni ng re1 ati vely more cl ays are avaj I ab1 e, thus
reducing the cover thickness required, even for tai'lings with a- high-
er radi um content than those at Shi prock. In add'i ti on, the FEIS
does not contai n the detai I ed engi neeri ng desi gn of 

- 
each al -ternatjve. 0rrce an alternative is selected for implementation, many

samp'l9s wi I I be used to engi neer a cover that wi I'l meet ttre z0
pCi /m-s fl ux standaro.

Comment

Two commenters asked
er cou I d be des i gned
crete posts and steel

Response

if a more aesthetically appealing access barrj-
f or Al ternat j ve 2 i n p'l ace of three f oot con -cable. (424, 425)

usi ng more aesthet'i ca1 1y appeaf i ng materi al s such as wood rather
than concrete may not meet the project maintenance and'longevity re-
quirements. The concrete posts and steel cable barrier were chosen
because they would allow wildlife to enter the area while still Dro-
vide a warning to people that th'is area is not to be entered or dis-turbed. In addition, the concrete posts and sreel cable wjll have a
long oesign I ife and require minimal ma'intenance. Other designs
that.provide equivalent protection will be evaluated ouring the prep-
arat j on of the f j nal des'ign.
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6.5.? Hydrol ogi c cons'i derati ons

The NRC, the Durango Task Force, and others stated severa'l concerns on wa-

ter quaiity and poient'ial future use of ground water at the Durango site.

C ommen t

The DEIS does not adequately d'iscuss relevant Colorado State Water

Qualjty Criteria and their appljcat'ion jn the classification of
ground waters potentially affected by remedial actions at Durango.
(490)

Response

Secti on F .2.I.3, Append'i x F, tr'later' Resources I nf ormati on , Vol ume I I
of the Durango DEIS, discusses regional water quality in aquifers po-
tenti al ly aifected by the vari ous remedi al act'i on al ternati ves.
This discussjon includes ident'ification of those parameters which ex-
ceed state and/or Federal dri nki ng water standards. Sect'i ons

F.2.2.3 (Durango), F.2.3.3 (Bodo Canyon), and F .2.4.3 (Long Hol low)
identify site-spec'ific parameters wh'ich exceed Colorado drink'ing wa-
ter standards, based on available analyt'ical data from the sjtes.

Regarding state water-quality class'ification criteria, ground_waters
suitable for potable water supplies are classified as either Class 1

or Class 2. As noted beneath Table F.10, Class 1 ground waters are
uncontaminated waters which m:et all state water-quality standards
wjthout requiring treatment. Class 2 ground waters exceed one or
more of the 22 parameter standards shown in Table F.10, and there-
fore would require some form of treatment to meet state domestic sup-
ply standards. Because all aquifers tested at Long Hollow and Bodo

Canyon y'ielded water samples in exceedence of one or more of these
standards (prjmari ly TDS, sulfate, iron, and manganese), these
ground waters would be classified as Class 2. These include waters
assoc'iated wi th shal ey al I uvi um/col 1uv'i um, the Cl if f House

Sandstone, the Menefee Formation, and the Lewis Shale. At the
Durango processing sites (p'iles and ponds areas), ground waters in
the shallow alluvial and gravel system are cons'ioered to be Class 2

waters at present due to elevated levels of some contam'inants. 0ver
time, contaminants jn the shallow ground-water system would be com-
pletely flushed to the Animas R'iver, and these waters concejvably
could be reclassified later as Class 1. Ground waters from uncontam-
inated portions of the Point Lookout Sandstone and Menefee Formation
beneath the pondS would be c1assified as Class 2, based on existing
data (BFEC, 1983).

In addition to ground-water classification standards pr€serrt,-'d irt
Table F.10, the Colorado Department of Health has adopted standards
for waters sui tabl e for agri cu1 tural usage ( i rri gat'i on and I i vestock
watering). These standards are summarized below:
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Ref

P arameter

Arserri c
Beryl I j unr

Boron
Cadmi um

Cnromi unr

Copper
Cyan i de
L ead
Marrganese
Njckel
Nitrate (as N)
Selen'i um

Ttnc

Col orado Water Qual i ty
Chapter 10020 Article
May 10, 1983.

Agr j cul tural
I jmjt (mg/l )

0.1
0.1
0.75
0. 01
0.1
0.2
0.2
0.1
0.2
0.2

100
0 .02
2,0

Starrdards, CCR, Tjtle 5,
B, as amended, through

2.

Additional classification of state waters 'is possible under the
colorado Department of Health regulations; however, these apply onlyto surface waters and to "waters currently of a quality r'ighei than
necessary to supp-ort primary contact recreation and piopa{ation offjsh and wiIdlife." These ',high quality waters', would exclude
ground water.

Water quality standards for radionuclides have also been established
by the Colorado Department of Health:

"Special consioerations for radioactive contaminants have been estab-lished by the Colorado statutes. Raoioactive materjals jn surface
waters and ground waters shall be maintained at the lowest practicallevel. In no case shall radioactive materials in surface waters beincreased by any cause attributable to municipal, .inciusiiiar, o.'ug_ricultural practices or discharges so as to exceed the following 1ev-els (CDH, L979):

ces j um 134 Btl pi cocur i es per I i ter (pc j /l )
P I uton i um 238, 239, and 240 iS pC i / I
Rad'i um-226 and 228 b pci/t
Stronti um 90 B pci / 1

Thorjum-230 and 232 60 pcj/t
Trjtjum 20,000 pCi/l .,,

C ommen t

secti on F .2.2.r states that sandstone i nterbecjs present i n the
Mancos Shale could provide pathways for contaminant migr"ation at the
Durango s'ite. The EIS should present data on the oepin, thickness,
composition, and hydraulic propert'ies of these interbeds.- (554)
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4.

Response

The Mancos Shale beneath the tailings area was not cored or hydrauli-
ca11y tested, except within the upper five feet of its eroded sur-
face (BFEC, 1983). No sarrdstone interbeds wi thi rt the Mancos were
encountered by the relatively shallow Bendix drill holes. There-
fore, no data are avai'lable regarding the depth, t,hickness, and hydr-
aulic properties of these interbeds. Sandstone layers which may be
present i n the upper Marrcos Shal e are descri bed as fi ne-gra'i ned
argi 1 laceous or shal ey s,1116stones, whi ch are general 1y 1ow permeabi 1 -
i ty uni ts. Core sampl es of Mancos sanostone strata have reporte(
val ues of horizontal hydraulic coriductivi t.r, on the order of 10 "
cm/sec (USGS, 1983). Benoix has concluded that the Mancos Shale
does not represent a potenti a1 aquiter itt the tai'l ings area (BFEC,

1983 ) .

Comment

For Tabl es F .2L through F .25 to be meani ngful , characteri sti cs of
the monjtor wells are needed. A summary table in the EIS should in-
cl ude data such as: wel I location, elevation, depth, screened 'in-
terval, benton'ite seal interval , filter pack .interval, and well diam-
eter and type. (554)

Resporrse

Wel I locati ons are shown irr F'igures F.4o F.5, ano F.6 in Appendi x F,
Water Resources Information, of the DEIS.

Tables F.41 and F.42 jn the addendunr to Appendix F'in this FEIS con-
tai n moni tor wel I data summari es.

Comment

Secti on 4.6.2 of the DEIS states that contami nants from the
raffinate ponds are migrating downward through the fault zone towaro
the Point Lookout Sandstone and Meriefee Formation. Tne tIS shou'ld
as sess the current extent ot thi s contarni nat'i on and act'i ons p1 anned
to mitlgate such contamination. (490,554)

Response

Paragraph 7 of Sect.ion 4.6.2 has been revised to indicate that there
is evidence of oossible cont,amination of water-bearinq zones in the
Menefee Formati on dovrnqradi ent of the faul t.

Recent analytical data froni wells 'i n the ponds area frorn March,
1985, indicate that contamination beneath the porrds area is present
and concentrations of several contam'inants continue to irtcrease.
Samples analyzed from well 2, located'immediately downgraoient of
the ol d ponds and screened at approximately 50 to 7U feet in the
Menefee Formati on. i I I ustrated the trend of contami nati on.
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Arralytjcal Results for Berr djx Well

Date u (ppb ) S0+ (ppm )
Spec. conductance

( umhos )

November '82
Apr j I '83
J une '83
August '83
Marcfr '85

L2
26
3B

500
986

48 10
67U0
7i0t)

13000
1 7000

5500
11960
i44U0
iBOUO
2227 0

5.

The primary source of thi s contami nati on coul d be verti cal seepage
from overlying pond areas or down-dip migration of contaminated wa-ters from the fault zone bisecting the site (see Figure 4.2).
Contamjnation of the underlying Point Lookout Sanostone has not been
detected, except in the jmmed.iate area of the fault zone alonq the
footwal I (western ) si de.

The envi ronmental impacts of I oca'l ground-water contami nati on w1thi n
the Menefee (primary water-bearing zones are sandstone and coal lay-ers) would be m'inimal. Highly reducing zones occur within deeper
Merrefee strata (especial 1y coal searns ); such reducing zones wi 1 1 I jm-
i t urani um nrobi 1 i ty (BFEC, 1983) .

A preliminary evalrration of local well records shows that the clos-est downgradient domestic wel Is (state permit nos. 038291 and
044712) are approximately two miles southeasr of the site. A1so,the source of contamination in the ponds area will be removed from
the site, regardless of the alternative selected by D0E.

Installation of acjditional monitoring wells'is being considered to
more preci sely defi ne the I im'i ts of contamj nati on i n the Menefee
Formation and to verify that the Point Lookout Sandstone js not con-
tami nated. These data lvoul d be used to eval uate the need to mi t-
igate the effects of the contaminatjon. An examination of the needto conduct aquif er restorati on wj l'l be incl uded 'in the f inal RAp. A
decision to conduct restoration will be based on the results of rhe
evaluation.

Comment

The effect of remai ni ng ground-water contami nati on, especi a1 1y i n
the raffirrate ponds ared, on future development of the Durango site
should be assessed in the EIS. (490)

Response

Tne potenti al effects
ture land uses at the
allowed and actual I

ot resi duaJ ground-tvater c,lf rtami riat j cn on f u-
Durango site wjll depend 0n specjfjc land uses
evels 0f rernajnjng contarnjrrants. l-and uses
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6.

wh'ich exclude the development of ground-water resources should be en-
couraged. Darci an analysis of current flow jn shal low aqu'ifers
(based on Bendix data) predicts that non-reactive contarn'inants
(e.9., sulf ate) are be'ing f I ushed to the Animas River at a max'imum
rate of I.2 feet per day beneath the tai 1 i ngs pi 1 e (through
al I uvi um) and 1.9 feet per day in the ponds area (vi a the fault
zone). Reactive contaminants (e.9., radjum and certain metals) will
be adsorbed onto soils and geologic materials or precipitate out of
sol utjon at variable rates which depend on site-specific geochem'ical
characteristics. The t'imes required to completely flush these con-
tam'inants from the local aquifers cannot be predicted wjthout data
on quantities of disposed solids and liqu'ids, contaminant concentra-
tions within the wastes, and site-spec'ific djstrjbution coefficients
(Kd't) for individual compounds.

New evidence of ground-water contamination 50 to 70 feet deep in the
Menefee Formatjon beneath the ponds may necessjtate the installation
of adoitional monitor wells downgraoient of the site, or at least re-
stri cti ons on I ocal ground-water devel opment. Tne DOE wou'l d work
with the State of Coloraoo Department of Health to assure that pro-
spective buyers of the Durango site are cautioned against develop-
ing we11s as a source of water for human consumption. Additionally,
the Colorado Divis'ion of Water Resources would be notified and ad-
vised to examine the latest water-quality analyses prior to issuing
water wel I perm'its f or the Durango s'ites.

Comment

Addi ti onal i nf ormat.ion on the ground-water conoiti ons at the two
Durango s'ites (tajl'ings piles and raffinate ponds) should be provid-
ed in the EIS, incl udi ng geologi c cross-sections, water table con-
tour maps, and plume del'ineation maps for key contaminants. These
are necessary jn order to fu1 1y eval uate envi ronmental impacts.
(490,554)

Res pon se

F igures F .22 and F .23, i n the addendum to Appendi x F, Water
Resources Information, in this FEIS, present geologic cross-sections
through the two sites based on lithologic logs for Bendix boreholes
(BFEC, i9B3). Since DOE was denied on-p'i1e access, the precise tail-
ings soil interface is unknown, as are water levels within and below
the pi 1 es.

Water table contour maps for the two sites were deve'loped from numer-
ical flow simulatiorrs conducted by Bendix us'ing the Illinois State
Water Survey Flow Mooel (BFEC, 1983). These maps are gi ven 'in

Figures F.26 an0 F.27 in the Addendum to Appendix F'in this FEIS.
The s'imul ated water tab'le surf aces general 1y agree wi th water I evel
data col I ected at the si tes (see Tabl e F.41 i n the Addendum to
Appendi x F ). These water I evel data al so i I I ustrate the hydrol ogi c
connecti on between the An'i mas Ri ver and the shal I ow al I uvi al /gravel
aquifer beneath the tailings p'i1es. Hydrographs for Benoix wells
12,14-16, 18, and 19 reflect Animas R'iver stages as recorded at the
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7.

gauging station less than one mile upstream of the pjles. The
Animas R'iver seasonally (in early summer) recharges the sha'llow aqui-fer at I east a1 ong the ri ver bank area between the tai 1 i ngs pi 1 es
and the Animas River.

The delineation of d'iscrete contaminant piumes originating at the
tai 1 ings pi 1es arrd ponds area is difficult (ano not meaningful ) be-
cause the shallow aquifer flows directly to the Animas River, where
contaminant levels are diluteo to background levels. For deeper wa-
ter-bearing zones'in the raffinate ponds area, the definition of con-
taminant p1 umes (if present) would require additional downgraoient
monitor wells. Darcian analysis of shallow ground-water flow be-
neath the two Durango sites was completed and is found in the Adden-
dum to Appendix F, in the FEIS.

Comment

The.Durango Task Force requested, in the event the tailings are sta-bilized jn place by using an alternative engineering delign which
permits landscaping and beautifying the pi1e, an evaluation of the
possible dangers to ground-water contamination by vjrtue of precip-
itation or watering of the landscaped surface which may result in
the leaching of contamination 'into the water table. (5i9)

Respon se

sprinkling or irrigating the stabilized pile to perpetuate vegeta-tion would not be wise due to the poss'ibility of leachate gener-
ation. However, the stabilized pile would be des'igned so thatprecipitation and surface runoff are diverted from the pile's sur-
face witnout significant infi ltration, and, thus, the potential for
leachate generation in this circumstance would be min.imal.

CommentB.

Gross alpha levels measured from Animas
'i rt Appendjx F, water Resources Inf0rmatj
(volume II) in the DtIS), show too great
( su7 )

Response

Rjver water samples (shown
or, Tabl e F. 11, page F-16
a var j ati on to be accur ate.

The water samples in quest'ion were co'llected al I on the same day at
three locations, immediately upstream of the site, immed'iately down-
stream of the site, and several miles downstream. Tne analytical re-sults reported were 30.8, 6.3, and 0.0 pCi/.l, respectively. The
counting ac-curacy associated with these three measurements Is 3.6,2L.3, and L7.2 pci/1. The djfference between the first and third
values (the greatest difference) is not sjgnificantly different than
zero at the 9c percent confidence level. -This is due to the large
uncertai nti es i n the reported val ues. Trre gross a1 pha I evel s them-
selves are typical of those found in rivers of the western Uniteo
States (EPA, L973).
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6.5.3 Geol ogi c consi deratj ons

C ommen t

Sect'i orr F.2.2.L descri bes the
black shale, silty shal€,
ljthologic descri ption should
hydrauljc properties. (554)

Response

Trenches
the pre'l
'i ng the

C ommen t

hjbiting the m'i njmum safety factors
cl udi ng faj I ure surfaces through the

Pojnt Lookout Sandstone as a gray-
and sandy sh al e. A more detaj I ed
be provi ded 'i n the EI S, i ncl udi ng i ts

Figure A-6 represent surfaces ex-
for the conditjons analyzed, in-
Man cos Sh al e .

Bendix Iithologic logs describe the Iower member of the Point
Lookout Sandstone as "finely 1am'inated gray to black shales, si1ty
shales, and sandy shal es" (BFEC, 1983). Bai 1 -testing of an open
borehol e dri I I ed 63 feet i nto the Poi nt Lookout Sandstone (hol e
DR-82-03) yi el oed 

^a 
hyoraul i c conducti vi ty val ue of only 0.0062

ftlday (2.2 x 10-' cmlsec). No significant flow of ground water
'is expected within the Point Lookout bedrock beneath the western por-
t'ion of the raffinate ponds area (BFEC, 1983).

Comment

f.lhat i s the basi s for concl tldi ng on page 88 of the DEIS that the
fault underly'ing the raffinate ponds'is inactive? (554)

Res ponse

were excavated at the raffinate ponds area which confirmed
'iminary determinat'ion that the fault has not been active dur-
last 10,000 years (JEG, 1985b).

3.

Fai I ure surf aces shown on F'igure A-6, Appendi x A, Conceptual Des'igns
and Engineering Evaluations, Remedial Action Alternatives, are both
extremely shallow. Were deeper fa.ilure surfaces through the Mancos
Shal e eval uated? (554)

Res pon se

A broad range of faj I ure surfaces
anal yses . The cj rcl es presented j n

were ana'l yzed using computer ajded
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6.6 BODO CANYON SITE: TNGINEERING, HYDROLOGIC,
AND GEOLOGI C CONSIDTRAIIONS

Many comtnents were centered on the engi neeri ng des'ign f or rel ocatr'on to
Bodo Canyon and the hyorologic and geologic cond'itions eniountered. Tne D0E,s
resporlses are presented below, following the ind'ividual comment summar.ies.

6.6.1 Engjneer.i ng desigrr

The EPA, NRC , Co I orado
I atj ng to transportati
stabj I j ty, revegetatj on
Canyon site.

Department of Health, and others rajsed jssues re-
on alterrlatives, surface diversjon ditches, slopeof the c0vered taj I j n gS, and cepacj ty of the Bodo

Commen t

The EPA stated that Sectjons 3.2.4 and A.5.2.1 (AppendiX A,
conceptual Designs and Eng'ineering Evaluations, Remedial Actjon
Alternatives) pre.sent confusing and contradictory discuss'ions regard-i!g diversion ditches and drainage channels lor the Bodo cinyonsite. section 3.2.4 states that the ditches woulo be preserved and
sized for the PMP, whj.le the appendix states that they would be abarr-
doned fol low.ing stabil ization. (4gZ)

Respon s e

Section 3.2.4 is
Booo Canyon site.

Comment

D'i versjon channel sjdeslopes

correct . The di tches w0u l d be preserved at the
The appen0ix statement js tnco!^rect.

lected over flatter
Djscuss the specif ic
sion protect.i on that
and size of diversiorr

Response

of 3 horizontal and i verti cal were se-
i n Sect i orr A. 5 "? .3 f or Booo Canyon .

that were consjdered, the spFrr'jf ic ero-
be requir€d, and the spec'i tjc alignment
s neeoed. (554)

sl opes
sl opes
woul0
channel

In order to meet the'longeviry requirements as intended by pLg5-604,
gogd _engineering judgemenr would di ctate that major drainages arenot bl ocked. The desi grr was tirer.sf eps constrai ned 

-by 
usi ng t*he max-

imum pet'mjssjble sioeslope that would provide the containment of a'l.lof the contaminated materjal and also not block any major drainages.
The proposed embankment design meets these requirements and, there-fore, addi t'i onal desi gn usi ng fl atter sl opes and di versi on thannel s
was consioereo unnecessary.
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n{ Comment

Can recl aimed
wi th soi I to

Response

areas
s up port

armored wi th gr avel and rocks
vegetat.irlrr for wjldljfe use?

be further covered
(4e3)

A vegetatj ve cover coul d be desi gned on1 y
topsl opes; the sj desl 0pes are of such rock si ze
vjrtual ly precl ude a self-sust,ainjng vegetative
the I jmj ted area of topsl opes , onl y a rock cover
ation at this time.

4. Comment

for the fl atter
and s'l ope so as to
cover. Because of
'i s undet' consioer-

The NRC noted that the slope stability factors-of-safety in Section
A.5.3.1 for the upstream alrd downstream slopes of the homogeneous em-

barrkments f or Al ternati ve 3 under se.i srni c, end-of -constructi on condi -
tj ons are reporteO as 1. 3 and 1 . 1, respecti ve1y. These val ues

should be re-checked for it would seem unlikely that the 1 (horizon-
tal ) to 1 (vert'ica.l ) upstream sl ope wou.ld have a hi gher f actor of
safety than the 3 (norizontal) to 1 (vert'ical) downstream slope un-
der the same I oaoi ng condi ti orrs. (490)

Res pon se

It js more appropriate to evaluate an embankment for seismic stabil-
i ty af ter comp'l eti on of remed'i al act j on rather than at the end of
constructi on of -uhe embankments pri or to tai 1 i ngs p1 acement. The
probab.i'l i ty of a sei smi c event occurri ng at the end of constructi on,
but prior to tailings placement is nearly zero. Although values
were reported in AppenoiX A, Conceptual Designs and Engineering
Evaluations, Remedial Action A'lternatives, Table A-10 of the DEIS
(page A-48) these should be igrrored

Comment

Will the Bodo Canyon site accommodate increased quantities of tail-
ings in tne event that DOE has underestimated the amount of ta'ilings
present i n the pj I es ?

Respon se

(549 o 519 )

Yes, the Bodo Canyon sjte can accommodate at least 25 percent more
tailings than the presently estimated quantities without increasing
the d'i s turbed area.
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6. Commen t

Secti on 5.6.2 menti ons cutoff
us ed at the Bor1o C anyon s i te .

the conceptual desi gn port'i on

Response

I t 'i s not nou/ f ore seen that cutof f
the Booo Canyon al ternat i ve and the
fl ect th i s chan ge ( al s o see Tabl e
FE I S ) .

Commen t

trenche s as a rn'i ti gat j on measure to be
Tnese trenches shou I d be descri bed i n

of the DEIS. (490)

trenches would be required for
text has been modj fi ed to re-

1.1 and Sect'i on 5.6.1 of this

What .i s the basjs for
rimeter embarrkments i n

Response

the three-foot -th i ck rj
the Bodo Canyon des i gn ?

pr ap l ayer s on th e pe-
(554)

B.

The three-foot
barrkment sl opes
PMP.

Comment

Tne cover system has
ti on of radon p'l us
Canyon there would be
ero two feet of rock
per j meter embankments
ing from a PMP and to
wi th i n EPA standards .

cirange (see Sections I

Comment

Shear strength arl d unit wejght
ed wjth Alternative 3 should
selection of the pardtriryie!^s.

1 ayer of rj prap on the 3 hor tzontal to 1 verti cal en-
'i s to prevent erosion due to runoff resultjng from a

The calculation of the required cover thickness for Alterrratjve 3
should include cons'ideratjon of long-term erosional processes (sheet
plus wind erosion). The proposed depth of cover should consist ofthe thickness required to attenuate radon plus the thjckness expect-
ed to be eroded over 1000 years wi th an appropri ate factor of safe-ty. (554)

Response

been revj sed to provj de for both the attenua-
eros i on protect i on for 1000 years . At Bodo
f .i ve f eet of c1 ayey so i I f or the radon barr j -

on the topsl opes, and three feet of rock on the
to prevent erosjon from wind and runoff result-

mai ntai n radon rel eases over 1000 years to be
The text has been edi ted to ref I ect th'i s

.3.3, 1.3.4, and 3.2.4 of this FEIS).

9.

pararneters f or al I materi al s as soci at -
be specjf jed, alorrg wjth the bases for

I n addj tj on, the I ocati on of crj tj cal
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failure surfaces should be
Conceptual Desi gns and Eval
(554)

Response

shown on F i gure A-iB, Appendi x A,
uati ons , Retnedi al Acti on Al ternati ves.

6.6.2

The purpose of the presentation of stability numbers itt the EIS is
for comparison ot alternatives and is not'intended to represent a

rioorous design analysis of each site. A detai.led analysis of the
selecteo alternative wi I I be completed for actual design.
Therefore, aodi t'i onal jnformat i on i s not provi ded.

Hydrol ogi c consi derati ons

Comments on the hydrology and water quality of tne Bodo Canyon site came
from the NRC, the Durango Task Force, and others.

Comment

Append'i x F, Water Resources Informati0r, states
al I uvi ury/ col I uvi um has hydraul j c conduct j v'i ti es
to 10-' Cm/sec, Very low values for unCorlSOl-

The basjs for these values should be presented jrr

Response

The al I uvi al /col I uvi al deposi ts 'in Bodo Canyon are descri bed i n
Dames & Moore and JEG boring logs as clayey to sandy silts and si'lty
to sandy c1ays. Tne conductivity values (K) reported in the DEIS in-
clude samples of clay from a test pit (TP-4) located outside of Bodo

Canyon. Dames & Moore's (i983) geotechnjcal study reports laborato-
ry permeabilities for only two samples collected from Bodo Canyon
(si1ty clay from 4fi.5 feet in boring 8;{). The average of these two
val ues is 5.5 x 10 feet/day (i.9 x i0 cmlsec).

Recent s1 ug test'ing at wel 
.l 

DUR03-602, screened at 39.5 to 49.5 f eet

Sectjon F.2.3.I,
th at Booo c any%
rang'i ng from 10
i oated depos'i ts .

the EIS. (554)

jn a sandy si lt interval , yieldgo a horizontal K val ue of approx-
imately 1.3 feet/day (4.6 x 10-- cmlsec). Tnis would trq4slate tovvould translate to

- .^-3 t

2.

a vert'i cal hydrauljc conductivjty
For fjner-grained, c1 ayey depositS,
cn/sec are ljkely.

Comment

on the order of 10-" cn/se9n
K val ues of approx i matel y 10 v

The EIS should
hor tzontal and
the Cliff House

present
I ateral
uni t at

add'i t j onal hyorol ogi c character j st j cs of the
extent of the 'i nterbedded sands and shal es of
the Bodo Canyon site. (490)
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3.

Response

An evaluation of existing Dames & Moore borehole logs and JEG iogsfrom recently installed wells at Booo Carryon confirmi that tt'.-Ctiff
House Sandstone bedrock consi sts of sandy shal e wi th occasi onatinterbedded layers. of fine-grained sandstone to depths as great as
120 feet. Hydraul ic corrductivi ty_va1 ues from packer'tests-iri !ieat-
es t 'i n rhe up per 10 to 40 reet bt bedrock an d' at depth .i 

n terva i, u, -sociated with sandstone layers and fractured zones. conductivity
val ues for unf ractured i nterval s ot sandy shal e at greater depthsare two or three^^orders of magnitude lesi. Lateral ilow of giornowaterin the Cl'iff House bedrock will occur primarily within"these
sandstone 'l ayers and fracture z0nes, a1 though veiti cal ,..pug.through the shale will also occur.

The hydrologic characteristics describeo are included in the Aooen-
dum to Appendix F, water Resources Information, section F.3.4, TableF.43, and Figure F.ZB in this FEIS.

Comment

It is unclear from Table F.40 (page F-rz7) of the DEIS what hydrau_
It. conductivity value was used in the modelling of leachate pioouc_t'ion rates at Bodo canyon. The reported K vaiue of t.o itiyi rorfractured shale is consisterit with field-measured values af LongHollow, but not at Bodo canyon. Tne EIS should clarify this appar-ent incons'istency. (49u, 554)

Respon se

The tydraulic conductivity (K) value of 1.U ftlyr was used only inmodelling 'leachate generat'ion ald ground-water- flow at the Long
Hol low site. The one-dimensional simulation of leachate product.ion
at_Bodo Canyon was based on the hydraulic conduct'ivity for soils anoalluvium at the site (f = 0.i ft/oay). This should ba recorded as afootnote beneatn Table F-40 of the DEIS. A1so, Figure F-19 (DEIS)
on page F-r35 should be re-titled "Pressure heao and total head dis-tribution for 1.0 in/yr infiltration for Long Ho1 low site,, (Har1en,
ig8s ) .

Comment

Tlu mode-l1ing studies reported in section F.2.5 of the DEIS do not
adequately represent the flow systems at Bodo canyon and Long Hollow
because initial and bounoary cond'itions are not justified "nor 

are
lh. impact parameters site-specific. Tne assumptidn that atmospher_ic pressure w'ill be maintained in the drainage blanket propor.d at
Long Hollow is not realistic. The model.ing studies should be re_
eval uated. (490)

4.
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5.

Response

As preliminary simulations of leachate generation at the two s'ites,
the modeling studies reported 'in the DEIS are adequate. 0f necessi-
ty, these studies utilized certain input parameters drawn from oth-
er tai f i ngs di sposal si tes. Now that addi ti onal s'i te-speci fi c data
have been collected from these two sites, simple analytical models
have been used to pred'ict ground-water flow rates and leachate dilu-
tion/mixing parameters. The resu'lts of such analyses have been re-
ported in this FEIS (Sect'ions 6.6.2, 6.7.2, and the Aodendum to
Appendi x F ) and i n the Booo Canyon remedi al acti on pl an. Because
di sposal at Long Hol I ow i s not the preferred al ternati ve, further
computer simu'lation of leachate transport 'is not warranted. If dis-
posal at Long Hollow became the preferred alternative, then revision
of the mode'l1ing reported in the EIS might be appropriate, and the
results of the new model l ing would be reported in a remed'ia'l action
p1 an for Long Ho1 1 ow.

Comment

not characterjze adequately the attenuatjve capacity
and sed'i ments at the Durango, Booo C anyor , an d Lon g

atten uati ve capacj ty ofThe EIS should quantify the
materi al s and surroundi ng soj
sites. (490)

The DEIS does
of the c'l ays
Hol I ow s'i tes.
natural I'i ner
posed di s pos al

Response

I s an d sedi me nt s at pro-

Geochemical data for the soils and alluvium at the Durango process-
ing site and at the Long Hollow s'ite have not been collected.
However, nine soil and sediment samp'les from the Bodo Canyon dispos-
al s'ite have been laboratory tested recently to determjne several
key geochemi cal parameters (Pyri h & Associ ates, i9B5 ). These soi I
and subsoil (al'luvium) samples were collected from depths of 1.5 to
51.5 feet at the si te, and constj tute a natural , c1 ay-ri ch barri er
between tailings to be placed at the's'ite and the shallow ground-
water system. The tested samples had clay contents as high as 27.7
percent (by weight) and cation-exchange capacities (CEC) ranging
from 13.9 to 57.2 meg/1009. Although low in carbonate conterrt and
ac'id-neutral'izing potential , the Booo Canyon soils contain traces of
organi c carbon (potenti al reduci ng agent ) and .i ron and manganese
hydroxi des (potent'i a1 contami nant scavengers ) . 0vera1 1 , most of the
soi I and sediment samples from Bodo Canyon showed favorable
geochemical properties for the attenuation of uranium tailings con-
tami nants. The contami nants I east 1 i kely to be geochemi ca'l 1y
trapped by Bodo Canyon subso'i I s incl ude ammoni a, sulfate, urani um,
chloride, and selenium (Pyrih & Associates, 1985).

Comment6.

Sectjon F.2.3 of the
the Bodo Canyon area

DEIS states that flow in the shallow aqu'i fer jrt
'i s toward the An j mas R j ver where i t d'i scharges .
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It should be stated thaf this direction
ment jn the fractured bedrock. (490)

'i s co.i ncjdent with the move-

Re s pon sq

Sect jon F.2.
states thi s,
bedrock. "

Comme n t

The ground-water djscussion of
clude: (1) an assessment for
jnat'i on, (2) addjtional study
plan for monjtoring and correct
tj on of the ground -water shou I d

3, Appendi x F, Water Resources Information, already
referring to the fractured bedrock zone as,'weathered

7.

Bodo Canyon in the DtIS should in-
the potentj al for gr0und -water c0ntam-
of preventative rTEasurcS, and (3) ajon or mjtigation jf future contamjna-
occur. ( 534, 490 , 491 )

B.

Re s pon se

The potential for ground-water contamjnation at Bodo Canyon has been
evaluated using an analytical modeling approach adopted irom Gilbert
and others (D0E, 1983). Sectjon F.3.4 (Addendum to Appendix F inthis FEIS) explains the analytical technique and the resurts.

A. _p_1an for _ground-water monitoring and mitigation at Bodo canyon
wi ll be jnc'luded in the site-specific survei llance and maintenance
pl an , based on gui de1 i nes presented i n the draft project
Survej llance and Ma'intenance Plan (D0E, 1985a).

Comment

Section F.2.3 of the DEIS
C anyon area are upgrad j en t
(F j gure F.7 ) appears to be
be clanified. (490)

Response

states that all private wells jn the Bodo
of the s'! te, However, well number 3LZlg
downgradjent. Its actual location should

The locat'ion given in the DEIS for well 31279 js incorrect.
Accordi ng to the Ground water section of the state Eng'i neer ,s
Office, its correct location is wjthin Range 8w, not 9t,J as jt was re-
ported jn the DEIS. This puts the well approximately five mj les
east of Durango, far frorn the Bodo canyon sjte. References to this
wel I should be deleted from Section F.2.3, Tabre F.zl, and F"igure
F.7 of the DEIS.

Geol ogi c consi derati ons

Written statements from the NRC, Colorado Depar tment of Health, and three
individuals focused on the geology and seismjc activity of the Bodo
Canyon sj te.

6,6.3
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Comme n t

Section E.2.I.2, Appendi x E, Soi ls, Geol ogi c, and Sej smi c Informa-
tion, descr.ibes the Cljff House Sandstone initially as interbedded
cal careous sandstones , si I tstones ,
sandy shale wjth sandstone beds.
ljthology should be prov'i ded jn the

and sj I ty shal es, and I ater as a

An accurate descri ption of the
FE I S. ( 554)

2.

the Bodo Canyon sjte. From ava.ilable borehole logs, the Cliff House
Sandstone at Bodo Canyon consjsts pr.imarily of sandy shale jnter-

bedded with occasional thin layers of fine-grained sandstone.

Comment

Comnenters pointed out that a topographic Iinearrent runs north to
south across the Bodo Canyon sj te and requested that a study be con-
ducted to determine if the ljneament js a fault and if design
changes would be needed. Further investigation should be conduc tedjnto the possible extension of the R.idges Basjn Fault and other
faults into the Bodo Canyon sjte. (490, 493, 424, 425, 554) What
j s the poss i bi 1 i ty of contaminants reachi ng the proposed Ridges
Basin Reservo'ir of the Animas-La Plata Project via the fault or oth-
er geol ogi c structures ? ( 519, 549)

Res pon se

Rqsponse

The injtjal descriptjon of
scrjptjon of the ljthology
descri pt'i on 'i s s j te-speci f i

the Cl i ff House Sandstone

The se'i smic hazards and fault c0ndit
evaluated in the field and jn the
fj el d pr ogram found no si gns of
trenches jntersecting ljnements
1gB5b).

the Cljff House Sandstone 'i s a general de-
(see Fjgure E-4 of the DEIS). The latter
c, referring on'l y to the upper portion 0f
whi ch constj tutes the bedrock surface at

ions at Bodo
I i terature
active or

at t he Bodo

Canyon h ave been re-
(JtG, 1985a,b). The
inactive faulting jn

Canyon sj te ( JEG,

The Seismic Evaluation, Appendix M (JEG, 1985a), concluded that the
pi 1e should be designed using an jn-rock acceleration of 0.129 which
corresponds to a recurrence jnterval of 10,000 years at the sjte.

The planned Ridges Basjn Reservoir would be created behind a 313-
foot-high earth fi I I dam located approximate'ly 1.8 mi les south of
the Eodo Canyon di sposal sj te. A revi ew of several publ'i cations
from the Waterways Experinent station jndicates that reservoir jn-
duced sei smi ci ty has hj stori ca1 ly been rel ated to only very large
reservoi rs such as Lake Mead. The recorded sej sm'i c events wi th
1 arge resenvoj rs have been smal l. Therefore induced sej smj ci ty i s
not expected to become a problem at the Bodo Canyon site.
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Because no faults were found at Bodo Canyon, the potential for con-
taminated ground_ wa_ter to migrate from Bodo canyrn along a fault
zone js extremely low. Recent fjeld work also suggesti that no
fault"ing has occurred along the mapped trace of thi- Ridqes Basjn
Fault wjthjn at least one mjle of the site (JEG, 1985b). T-wo mappeCfault traces east of tlu site, toward which shailow ground water mayf'low, contajn fjne-grained.intrusjve dikes and gouge material wh.ich
wou I d ac t as 1 ow-permeabi 1 i ty barri ers to subsurf-ace fl ow.
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LONG HOL LOhJ S I TE :

CONSIDERATIONS

0f the comments on Alternative 4, stabil'ization at Long Ho11ow, a few were
oirected at engineering factclrs; howevero most comments focused on ground water.
Summaries of the comments and related responses are g'iven bel ow. Addi t j onal
cclnments and responses on the Lorrg Hol I ow si te are conta j ned i n Secti ons 6.4 and
6. 8.

6.7 .L Engjneering desi gn

C ommen t

Six commenters quest'ioned the longev'ity of the underdrain 'incl uded
in the design for Alternative 4. Commenters expressed tne concern
that the underdrajn could eventually plug and become ineffect'ive, or
would provioe an opportunity for erosion of the clay l'iner. Ground
water could then rjse into the stab'il'ized tail'ings and become contam-
inated. (490, 442, 515, 491, 492, 493)

Res pon se

If Aliernative 4 were selected as the remedial act'ion, the final de-
sign would inc'l ude underdrain constructjon specificatjons that would
meet the longevity requirements as set forth in tne EPA Standards.
Tne underdrain would be designed to ensure that plugging or erosion
would not 0ccur. Section 1.3.5 has been revjsed to clarify thjs
poi nt.

Comment

6.7 ENGINEERING, HYDROLOGIC, AND GEOLOGIC

s should be performed addressing the potentjal for
the I ong-term al terat j on of surf ace dra'i nage pat-

the Long Hol I ow sj te. (493, 424, 425)

Addi t j onal analysi
gu11y erosion and
terns at and near

Response

Currently, the nearest potentjal gu11y
from the Long Hollow s'i te on the oppos'i
I t i s anti cj pated that the I ong-term
d j tf er to arry gl'eat extent f rom the ex'i
addjtional analysis js requ'i red.

eros i on i s more th an 800 feet
te sjde of a dra'i nage divjde.
drainage patterns ttrould not
sting patterns. Therefore no

6.7 .2 Hydrol ogi c consi derat'ions

Comments were rece'ived addressing ground-water hydrology and water qual-
i ty i ssues associ ated w'i th Al ternati ve 4, stab'i I i zati on at Long Hol I ow.

The comments came primari 1y from the NRC, l.ire Col orado Department of
Health, . the New Mexico Environmental Improvement Division, the Durango
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Uranium Mill Tajl
sjx indjviduals.
pared as presented

ings Task Forcc, EPA, Envjronrrental
The comments have been summarj zed
be I ow.

Derense Fund, and
and responses pre-

C ommen t

Ground-water d'ischarge rates at the Long Hollow site should be quan-
tified in the EIS. A1so, a water level contour map of the site
shoul d be incl udeo in the EIS 'in order to assess qround-water fl ow
d'irect j ons. (490 )

Response

2.

Using values of hydraulic
vestjgatjon of Lorr g Hollow
level data from the s'i te,
through the fractured Lewj
tion js presented jn the
Irrtormat'i on, in thjs FEIS.

Comment

conductivjty from a 1978 geotechnjcal 'i n-
(FMFA, 1978 ) and recently c0l I ected water
a range of ground-water djscharge rates

s Shale has been estimateo. Tnis informa-
addendum to Appendr x F, |,Jater Resour ces

hydraul ic conductj vj ty val ues
low range from approximately

unusual ly I ow val ues for a

Section 4.6.? of the DEIS reports that
in &he fractHred shale z0ne at Long Hol
1U- 

v to 10- 
o cn/sec . Tnes e rcpres en t

fractured mediunr . (490, 554)

Response

The range of permeability values reported for fractured Lewis Shalein the DEIS represent laboratory-determined val ues for core samples
of mixed "c1ay and weathered shale" $rom fouq- to nine-foot depths
(FMFA, 1978). These low val ues (i0-' to 10-o cm/sec) are reason-
able for unfractured clay-dominated cores. Hydraulic conductivity
values reported by FMFA for packer-tested borehole intervals five to
48 feet deep are for "general1y fractured" to "slightly fractured',
Lewis shaler Tnese values range fpom <0.00i4 ftlday to 2.30 ft/day(1.9 x 10-' cmlsec to 8.1 x 

- 10-* crnlsgc), wi th in average val ue
of approxjmately 0.5 ft/day (i.g x 10-* cmlsec). packer testing
of a recently installed well at Lorrg Ho11qw (DUR04-608) produced a
conducti v'i ty of 0.BB ft/ day (3. r x 10-- cmlsec) in moderately
weathered Lew'is snale, 10 to 15 feet deep (see Table F.45 of this
FEIS). 0n the basis of the above, field hydrauf ic conductivit'ies of
the water:fearing fractured shale zone at Long Hollow are on the or-
oer 0r Iu cm/sec.

Section 4.6.2 of this FEIS has been mod'ified to ref'lect tnese data
and analyses.
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3. Comment

commenters expressed the belief that the ground-water inter-
trench would not prevent ground water from contacting the

from the
485, 491 )

Response

because the ground water cou'lo move toward the tailings
east and could move under the interceptor trench. (490,

Tne proposed two-foot th'ick compacted clay liner (see Appendix A,
Conceptual Designs and Engineering Evaluat'ions, Remedial Action
Alternatives, Figure A-33, page A-83 of the DEIS) would be two to
three orders of magnitude less permeable than-, tne Lewis Shalg
throug[ which ground water may be flowing: 10-' cm/sec vs. 10-'
to 10-' cm/sec (FMFA, 1978). Thus, dflJ flow from below or from
the east would flow 1ateral1y toward the 'interceptor trench along
the clay contact. Seasonal ground-water level data for Long Ho11ow,
collected during 1985, will more precisely characterize local flow
gradients which may infl uence the final interceptor trench des'ign.
If necessary, a sand/gravel capillary break coulo be installed be-
tween the Lew'i s Shal e and the compacted c1 ay to ensure I ateral
ground-water migration in the trench. Shou'ld Alternative 4 (or 5)
become the preferred al ternati ve, these desi gn cons'iderati ons woul d
be eval uated.

Comment

The potent'ia1 impact on private wells in the Long Hollow area needs
to be'ioentified. (493, 424, 425, 447)

Res pon se

As shown in Figure F.7, Appendix F, Water Resources Information, of
the DEIS, there are only four registered private wells within a two-
mile rad'ius of tne Long Hollow site. All wells are hydrologically
upgradient of the site and located'in different dra'inage basins than
the site. These wells woulo not be imoacted.

Comment

Several
ceptor
tai'l i ngs

4.

5.

The dilution
ground-water
( as reported
propr i ate to
be similar to
cal cul ati ons.

Response

D j I uti on
long-term

factors determined for leachate influx to the proposed
drainage blanket at Long Hollow appear to be incorrect
in Section F.2.5 of the DEIS). (485) A1so, it is inap-
assume pore-water chem'istry for the Durango tailings to
Riverton tailings chemistry in performing the djlution
(489, 490, 554)

factors cited in Section F.2.5 in the DEIS for initial and
leachate contr.ibutions to qround-water flow in the under-
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drai n are correct. However, the I ast sentence ol paragraph
Section F.2.5.3 should be corrected to read:

"Drainage from the tai1ings results in total inflow to the drai nage

tn

bl arr ket rangj ng f rom ?.48 cf s (2.3 + 0.18 cf s ) duri ng
ture redjstributjon to 2.3I cfs (2.3 + 0.01 cfs) over
The long-term steady flow rate from the base of the
cfs) is equal to the net jnfjltration rate (one j
This results in ground-water to leachate dilutjon(jnjtjal) and 230:i (1ong term).,'

jnitial rnois-
the I on g- term .

ta'i lings (0.01
n ch per year ) .
ratios of 13:i

Pore water concentrations for Durango ta'ilings were estimated from
water extract data for tailings c0re samples presented by Markos and
Bush (GECR, I9BZ). Using GECR water extract data (maximum levels of
water-sol ub'le contaminants 'in core samples f rom the smal I tai l ingspltg at Durango) to estimate tailings leachate chemistry, the ini-
t.i al a,nd l ong-term contam j nant concentrati ons i n I eachate ground wa-ter mi xtures di schargi ng from the Long Hol I ow underorain can Decalculated. The followirrg table summarizes these results, and
should replace the last paragraph of section F.z.b.3 of the DEIS.

Consti tuent

Concentrat'i on

t:.:frll:Hn'
230: i

(long-term)

Average
concentrati on
in Long Hol low
grou n d water

Conc. jn drainage effluent

13: 1

(injtj al )

U

S0 n

\/tt

Fe
Mn

Ba
Pb
AS

7 .l)
55000

120 0
6U0
i?

140
7.u

3U

0. 02*
5590

(0. i*
6.i.x
0.7

<0.1
0. u3

<0. u1

o' 5*
910 0

90x
5o*

1 '5*
10

o' 5 *
2 .'15

0. u5.x
5800
5' 3*
B'7 *
0.75
0.7
0.06*
0. i4

a

;All concentrations j
iFronr data jn Table F

Asteri sks 'i ndi cate
l'lCL s .

mg /1
39.
those I evel s exceeding Federal drjnking water

n Estimated from GECR, 1982 (Figure 6.1)

6. Comnrent

section 3.3.1 of the DEIS should state tnat the projected dilutjon
ot leachate at the Long Hollow site results in sulfate and iron con-
centrations that exceed National Secondary Drjnking Water Standaros.
The DEIS shoul0 also identjty other possible constituents which may
be present i n el evated concentrali ons i n the resul tl ng ground water.
(489,490)
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Response

Agreed. Sect'ion 3.3.1 (paragraph 6) of th'is FEIS nas been mod'ified
to reflect these cornments.

Comment

Tne pos s j
Rese|^voi t^

shoul d be
ti al f or
( 424 , 4',25

Response

If Alternative 4 or 5 were selected as
design features would be jncorpot^ated
the potentj al for shal I ow ground-water
movi ng the prop0sed tai 1 i ngs dj sposal
DEIS) approx'i mately 1000 feet to the
Ava'i I ab I e water - I evel data show that

bility of future contamination of the planned Ridges Bas'in
due to tai 1 i ngs di sposal at Long Hol I ow or Bodo Carryon
addressed in the EIS. 0r particular concern 'is the poten-

ground-water contamination through the R'idges Basin Fault.
, 427, 489, 490, 519, 549)

Tne Long Hollow s'ite is approximately three miles southwest of the
proposed Ridges Basin Reservo'ir, and is separated from'it by a re-
gi onal surface drai nage di v i de. Tne Long Ho'l l ow si te wi l l have no
hydrologic impact on the proposed reservoir.

The Bodo Canyon site, although less than 0.5 mile from the proposed
reservo'ir, also is separated from it by a surface drainage divide.
Any potenti a1 1y contaminated shal low ground water beneath Bodo
Canyon wil I f I ow eastward toward the An'irnas Ri ver and have no im-
pact on the reservojr. Deeper ground water at Bodo Canyon flows to
the southeast, following the dip of bedrock strata; no impact to the
proposed reservoir is expected.

A recently comp'leteo st,udy of potenti a1 f aul ti ng at Booo Canyon
(JEG, 1985b) reveale0 that the R'idges Basin fault does not extend on-
to the Bodo Canyon alternate d'isposal s'ite. Thus, the fault would
not prov'ide a route for contamination to migrate from Bodo Canyon to
the proposed reservoir.

See Comment No.2 in Section 6.6.3 for a related response.

Comment

The ground-water discussion of Long Hollow in the DEIS should jn-
clude: (1) an assessment of potent'ia1 for contamination, (2) a more
thorough study of preventat'ive measures, and (3) a plan for monjtor-
ing and correctjon or mitigation if contam'ination occurs in the fu-
ture. (454,49L,534, 535, 537,485)

Res pon se

the remedjal actiooo numerous
j nto the s'i te pl an to mi ti gate
contam'i n at j on. Fori n stance ,
area ( see F j g ure A-22 of the
southeast may be consjdered.
ground-water depths i n thj s
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9.

location are gene-ra11y greater than 10 feet. 0rher mitigative de-
sign features would be detailed in the Remedial AcLion plin as well
as th'is FEIS.

A site-specif ic monitoring and mit'igation plan woulo be jncl uoed .in

the si te-specific survei l'l ance and maintenance 0l an shoul d one of
the Long Hollow alternatives be selected. Tnis plan would be basedon guidel ines gi ven in the draft UMTRA project survei I I ance and
Maintenance Plan (D0E, i985a).

Comment

Add'i ti onal moni
site for use 'i n

Response

l'*lhat etfect wou I d use 0f the Long Hol I owjrrigatjon ditch and downstream resioents
( 453 )

Response

tor wells should be jnstalled ar'0und the Long Hollow
irlentjfying possj ble future c0ntarnjnatjon. t4ggl

Several addit.ional monitor wells were constructed at the Long Hollow
s'ite in 1985. Well construction data and locations are given'in the
a0dendum to Append'ix F, Water Resources Information, in this FEIS.

10. .Comment

sjte have on the exjsting
currently us i ng the dj tch ?

11

T!. ex'isti ng 'irrigati on oi tch f I ows seasonal 1y f rom the La pl ata
River to the northern portion of Long Hollow where hay is cultivat-ed. According to tne s'ite owner, Gary Farmer, water flows typically
from May into June and sometimes jn September (Farmer,1985). It js
1ike1y that the existing ditch would be d'iverted so that it wouldflow to locations downgradient (south) of the Long Hollow disposal
si te.

Comment

The DEIS
by a smal

Response

fa'ils to state that the stock ponds at Long Hollow are fedl, sprirrg-fed irrigation system. (537) -

The ex'istence of this 'irrigation system had been previously unknown
See changes made to Section 1.4.3 of this FEIS.
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I2 Commen t

Hyclrol ogi c condj t'i ons
as a remed.i al action
could potentially pol
ea is subject to fl
small. (537, 524)

Response

are unsui tabl e for use of the Long Hol I ow si te
site. The site crosses a drainage di vide which
I ute the An'i mas and La P I ata dra'i nages, the ar-
oodj ng, and the Long Hol I ow stream vol ume i s

i3

The site does not cross a drainage 0iv'ioe. The Long Hollow site js
located within a shal low grouno-water di scharge area; however,
Al terrrati ves 4 and 5 i ncorporate measures to protect the shal I ow
ground urater. If Alternative 4 or 5 is selecteo by the D0E as the
preferred al ternat'i ve, more detai I ed ground-water mi ti gati on mea-
sures wou I d be presented 'in the f o.l I ow-on RAP.

Comment

The model l ing studi es reported in Secti on F.2.5, Appendi x F, f,Jater
Resources Information, of the FtIS do not adequately represent the
fl ow systems at Bodo Canyon and Long Ho.l I ow because ini ti al and
boundary conditions are not justified nor are the impact parameters
site-specific. The assumption that atmospheric pressure will be
maintained in the orainage blanket proposed at Long Hollow is not re-
alistic. The mode'l1ing studjes shou'ld be re-evaluated. (490)

Res pon se

See Secti on
thi s comment

6.6.'2, Comment No. 4, in th'is FEIS for the response to

Geol o_g.i c cons j!|eratj ons

Commen t

The EIS shoulo address the potential for mudflows impacting the Long
Hollow site.in the future. (490)

Response

Mudflows occur only on the steeper slopes to the southeast of Long
Hollow and extend to the va11ey floor (F0CERI, 1978); however, they
do not reach the disposal pi1e. The Long Hollow site is located on
a re1ati vely f I at area where there i s no potent'i al f or f uture
mudflows (see Section 4.5.2). Should the Long Hollow site be shift-
ed to the southeast (see Section 3.3.i) away from the ground-water
discharge area, there would also be no potential for mudflows.

6.7 .3
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2. Comment

Sojls used for
sive, and possj
to fast erosion

Response

Tne bori ngs taken at
of 19 to 48 feet, are
mat,erials that could
(4ei )

Response

Sect'i on E.i.3, Appendj
does not adeq uatel y dj
the Long Hollow sjte.
be djscussed. (554)

Response

ljning at the Long Hollow sjte are expansjve, erg-
bly djspersive. Ljning at the sjre would be subject
and the gr0urr d would becorne desjccated. (537)

3.

soil tests at the Long Hollow site have shown that the soils are not
dispersive and therefore not erosive under the hydraulic gradients
that would be encountered. Tne soils used for lining at the Long
Hollow site are expansive; however, the expansion pressures are low
and would be more than offset by the pressures exerted by the stabi-
ljzed pi1e.

Comment

4.

All borings extended jnto the underlying Lewis shale wh'ich js encoun-
tered at very shallow depths at the Long Hollow site. Add'itional
borings have been drilled to depths of more than 50 feet, which give
an accurate subsurface material jdent'ification for the purposes of
this EIS. The underlying Lewis Shale is several hundred feet th'ick
and is very uniform in character below the upper weathered layer
(00E, i9B5c).

Comment

the Lorr g Hollow site, which extend from depths
too shallow to accurately identify subsurface
be affected by c0nstructjon of the facjl'i tJ,"

x t, Soi I s, Geol og j c, and Se'i sm j c Inf 0rmati 0r,
scuss the source of topso'i I f or recl amati on at
Alternat j ves to using the Arboles so jl should

I t i s common constructi on practi ce to stri p and stockp'i'le the top
six inches of topsoi I for later use in restoratjon. Ar the Long
Ho.ll ow si te the topsoi t happens to consi st of the Arbo'les soi'l se-
ri es, but 'i t presently supports the surroundi ng vegetati on and i s
natural for this area. However, in the event that this material
proves to be unsuitable for revegetation, topsoi I could be obtajned
from the Bodo Canyon borrow areas.
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6.8 REPROCESSING AT THE LONG HOLLOhJ SITE:
CONSIDERATIONS

ENGINEERING AND DESIGN

Engineering and design issues of Alternative 5, reprocessing at Long
Ho11ow, were the subject of several comments. Most of the geologic concerns
wi th the Long Hol I ow s.ite were addressed 'in Secti on 6.7. Comments were recei ved
f rom the Co1orado Departrnent of Heal th, the NRC, the New Mex'ico Envi ronmental
Improvement D'ivision, a 1oca1 citizens group, and four other individuals.

6.8.1 Engineering 9esjgn

Comment

N o ment i on 'i s maoe of the
Long Hol I ow si te ( i . e., wi
liner fails severa'l years
I eak detect'i on an d recovery
ing solutions? (485)

Response

type of syntheti c
ll 'i t res'i st the
after final stabi
system be used to

I 'i n er propos ed
acid leachate).
ltzatj or, how

for the
If the

wi I I the

2.

safely handl e the I eak-

The synthet'ic liner woulci be chosen to resist acid impregnated solu-
tions. The detection system is planned to detect leaks only during
reprocessing. After reprocessing, when the solutions have been re-
moved, analyses have shown that little leachate would be generated.
f'lhat I i ttl e is generated woul d move I ateral ly out of the system rath-
er than downward.

Comment

For Alternatjve 5, some provision should be made for rernoving the
I eachate that woul d accumul ate from tai 1 i ngs drai nage over many
years after reprocessing due to moisture redistrjbution and infiltra-
ti on. (485 )

Res pon se

The stabilized pile woul'J be effectively drained of solutions at the
eno of the reprocessing operations. As described in Section
F .2.5.2, Appendi X F, Water Resources Informati on, of the DEIS,
leachate produced by infiltrat'ion after reprocessing wou.ld be min-
imal and wou'l d be di I uted to background I evel s after mi xi ng wi th
ground water in the drainage blanket. There would be no need for a

leachate col lection system.

Comment

The EIS should address
equjpment. (493)

acqu'i sjtion and djsposal of the Durjta mjll

3.
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4.

Response

Sections 3.2.6 and A.7.3.1 (Appendjx
Engi neeri ng Eval uat j orS, Renredi al Act'i on
descri be how the acq uj s j r j on of the Dur j
the seq uence of events for Al ternati ve 5.

C ommen t

A, Conceptual Designs and
Alternatjves) of the DEIS

ta equjpment would fjt into

5.

What problems were experienced at the Naturita (Durita) reprocessingfacility in the operation of leach poncis and cleaning up of thesite? would the reprocessing buildings and equipment be moved offtl,. Long Hollow site upon completion of the project and was that jn-
cl uded in the cost estimate? (424, 425)

Re s pon se

Tne heap leaching operation at Naturita was the',Durita,'facil.ity op-
erated by Ranchers Explorat'ion and Development corporation. rnL ooEis not aware of any problems encountered during operation of the
f aci'li ty.

Processing equ'ipmerrt and structures used at Long Hollow would be re-
moved ds a condi t.ion of final stabi I izati on. The cost of such ac-ti on i s i ncl uded i n the cost esti mate.

Comment

Alternative 5 would use already contaminated equipment from Naturita
as well as the required transportation of thousands of gallons of ac-'ids and hazardous chem'icals. what prov'isions wjll ooE take to en-
sure that the local population will not be affected by the transport
and use ot these materi als? (5i5)

Response

Transportation of equipment from the Durita site near Naturita for
Alternatjve 5 woultl be subject to the rules and regulations of the
State of Colorado Department ot Transportation. Resloua.l contamina-tion of the equipment is primari'ry in the form of coat.ings on equip-
merrt. surface, and if an accident occurred during transpoitation, tr,eposs'ibility of effects to the local populace would be remote.
Transportation ot acid and other chemicals for reprocessing would be
subject to compliance with the ,,Rules and Regulations Governing the
Transportati on of Hazardous Materi al s and Hazardous Wastes *j tni n
colorado" as established by the publ ic util ities commission.
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6. C ommen t

The potenti al for grou nd-water
leach tanks could be made large
materi al and the evaporati on pond
(4e3)

Response

Tnere are approximate'l y two
were processed at Durjta.
wou I d be req uj red.

Hydrol og'i c consi deratj ons

problems could be reduced jf the
enough to receive all contamjnated
was not made jnto a disposal s'i te.

times as many tajlings at Durango than
Therefore a longer reprocessing time

7.

Increasing the leach tanks and e'liminating the evaporation pond
would decrease the reprocessing efficiency and thus decrease the
amount of uranium and vanadjum produced. Because the cost estimate
for Alternate 5 was based on the total project cost minus the value
of uranium and vanadium produced, 'increasing the size of the leach
tanks would increase the cost estimated for Alternat'ive 5.
Regardless of the costs, ground-water impacts would be minimized by
the remedial action design presented in the DEIS.

Comment

l,/hy woulo reprocessing at Long Hollow take longer than the reprocess-
ing project took at Naturita? (493)

Response

6.8.2

C ommen t

Several commenters req uested that
tr^ansport, and p0ssjble confl icts
ated with Alternatives 4 and 5 be
(454, 424, 425, 427, 493, 515)

Response

vvater us a9c, the
with exjsting water
more clearly expla'i

me an s 0f water
ri ghts assocj -

ned 'i n the EIS.

No conflicts w'ith existing water rights in the Long Hollow area are
anticipated. Water pumped from the Animas or La Plata Rivers or
from deep we'lls for use during remedial act'ions and not evaporated,
would ultimately be returned to the river(s) (see Section 5.6.i of
the FEIS). Water would be transported by trucks or temporary p'ipe-
I i nes.

349



3.

C ommen t

!-Jhat wou l o happen to the porti on
i n g wh'i ch wou I d not be recycl ed?

Response

The contaminated wash water would be
Long Hol I ow sj te. 0nce the remedi al
c0ntamjnated water storage reservo'i r
water has evaporated. The sj des of
be fol ded i n and a fi ve-foot thj ck
the reservoir (see Sections 3.?.6 and

Comment

The cond'i tjon of the tajf ings
ized more thoroughly to jncl
pH, and concentrati on and sol
al s. (454)

Response

of the water
(4e0)

used durjng reprocess-

pumped to the upper end of the
action process is complete, the
wou I d be retai ned unt'i I al I the
the synthetic liner would then

stabil'i zatjon cover placed over
3.3.2 of thjs FEIS).

after reprocessi ng shoul d be character-
ude such aspects as moj sture content,
ubi 1 i ty of radj onucl ides and heavy met-

Little js known of the physical properties of the tai lings such as
bulk density, porosity, radium content, and the 'like. However,
these parameters have been completely determined for numerous other
ta'ilings disposal sites wh'ich processed ore similar to (and in some
cases the same ore) as was processed at Durango. The FEIS uses esti-
mates of these parameters with.in the ranges of those found else-
where. If reprocess'ing were selected, the physical properties of
the tailings will be carefully determined throughout the activity.
Even if reprocessing were not selected, the physical propert.ies of
the entire pile wi'll be characterized as part of the RAP.
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6.9 COSTS

A number of indjvidua.ls criticized the DEIS preferred alternative, repro-
cessing at Long Ho11ow, because the cost would be much higher than for the other
alternatives. Other comments disputed the accuracy or completeness of the D0E's
cost estimates. Issues raised in the comments are summarized below as are the
DOE's responses.

Commen t

Why does DOE propose to select the alternative wjth the highest cost?
(429)

Respon se

Alternat'ive 5 was selected jointly by the DOE and the state because of
the potential for mineral recovery. Since Hecl a Mining Company, the
current owner, has stated that reprocessing js not feasible at th'is
time, the preferred alternative described in the FEIS is Alternative
3, decontamination of the Durango site and stabilizatjon of the contam-
inated material at a s'ite in Bodo Canyon. This alternative is less
costly than either Alternative 4 or 5.

Comment

1.

2.

The contjngency costs jn the DEIS
dustry standards. Tnjs would lead
struct'i on supervisj0n. (537, 5i5)

Response

are 10 to ?0 per cent I ower th an i n -
to cost overruns and jnadequate con-

3.

For purposes of compari ng al ternat'ives, wi th an estimate with the
amount of detail shown, a cont'ingency of 15 percent is acceptable.
Detailed project cost breakdowns are ava'ilable at the UMTRA Project
Oftice in Albuquerque, New Mexico.

Comment

Qne commenter req uested that the road constructi on and mai ntenance
costs for al I alternatives be incl uded in the EIS. (493)

Respon se

The road construction
tj ves are as fol I ows:

0n-si te stabi I lzati on

costs jncludjng road mai ntenance for the alterna-
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Stab i I i z atj on at Bodo Canyon
Truck opti on

Long Hol I ow (Al ternat j ves 4 and 5 )

The costs est'i mated jn Table I.Z of
costs.

$1 , 361 ,700
$2 , B?L ,7 00

this FEIS have 'i ncorporated these

4. Comment

Commenters expressed
port the more costly
alternatives that may

Response

The D0E be I i eves
loss, and orher
deaths ovef' 1000
confioence.

C ommen t

The cos t es t i mates for
costs for impl emenri ng wj

Response

the var i ou s al ter na ti v es
ldl jfe mjtigation. (551)

should include the

5.

There are many factors which must be considered when choos'ing a pre-
ferred alternative. The commenters concern that cost not be ln over-
ri di ng factor is noted. Although cost must be considered, other
environmental impacts and mitigation measures weigh heavily jn the
Department of Energy's select'ion procedure.

Comment

Cost, as a criterion for selecting a preferred alternative, should con-
sider costs to the public for treating and maintaining potential can-
cer v'ictims. (530) Tne cost to the public of medical care for future
cancer victims should be consioered in selecting the remedial action.
(530)

Res pon se

concern that the state legjslators may not sup-
Long Hollow alternat'i ve in favor of less costly
be less desjrable envjronmentally. (411, 514)

that costs assoc'i ated wi th medi cal treatmert, jncome
"what mi ght have been costs " from cancer-i nduced
years cannot be estjmated wjth any degree of

6.

The DOE estimated costs f orimpl ementati on of al l mi ti gati on measures
proposed in the draft wildl jfe impact mitigation plan for Alternative
3 are shown in Taole 1.4.1 of Appendix L, witoiife Mitigation p1an, in
th.is FEIS. At this time, only relative wi'ldlife mitigation c0st com-
parisons are available; Aiternative 3 wou'ld have the highest costs fol-
lowed by Alternatives 5, 4, and 2.
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Commen t

S ever al commen ters
be incl uded jn the

Response

req uested that I and val
cost assessments. (428,

ues from officjal
493, 515)

apprai sal s

B.

Apprajsals of land values are performed
the U.S. Army Corps of Engineers. These
pl eted, and theref 0re, ay'e not j ncl uded j n

Commen t

The costs for Alternatives
fl ect adeq uate control for

for the State of Col orado by
apprajsals are not yet com-
thi s FtlS.

Many comrnenters requested that the long-term ma'intenance costs be jn-
cl uded in the EIS for each of the al ternat'i ves. (490, 515, 534)
Commenters expressed the be'l i ef that the hi gh I evel of maj ntenance
costs for stab'ilization in place would make it less cost effective
than it appears by simply comparing the remedial action costs of the
alternatives. Another commenter requested that the cost for maintain-
ing the tai l ings in pl ace (no action) be 'incl udeo in the cost est'i-
mate. Tne commenter also asked who or what entity would have the
responsibility for future maintenance and what the source for meeting
these expenses would be. (534)

Res pon s e

D0E agrees that the survei I I ance and ma'i ntenance costs shou I d be i n-
cl uded i n the cost esti mates. For Al ternati ve 2 (stabi I i zati on i n
place) the cost of maintaining the grouted riprap for 1000 years would
be approximately $26,000,000 (1985 dollars) if 25 percent of the grout
is replaced every 25 years. All of the other action alternatives are
designed to lasr 1000 years without maintenance.

The estimated cost for maintain'ing the ta'ilings in place for 100 years
( no acti on a'l ternati ve ) 'is $300, U00. Thi s cost es t.i mate 'i s onl y f or
establishing and mainta'ining a better vegetat'ion cover on the tailings
pi l e. However, under the no act'i on al ternati ve, the si te does not
meer the EPA standards and does not meet the requirements of UMTRCA.

Federal or state funos would not be utilized under this alternative.

The DOE or another Federal agency to be designated by the President
would have the responsibility for future surveillance and maintenance.
Future costs would be provided by Congressiona.l appropriation.

Comment

2 and 3 are bj ased because they do not re-
river and gu11y erosion. (493)
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Response

The DEIS included a design and cost estimate for Alternative 2 (stabi-
lizat'ion jn place) that provides for protect'ion against a pMF evenr.
Mai ntenance costs req ui red for ri ver eros i on control for 1000 years
would be approximately $26,000,000 based on 1985 dollars assuming that
25 percent of the grout would be replaced at 25-year inteivals.
A'lternati ve 3 (Bodo Canyon ) cal cul at'ions f or gu1 'ly erosi on have beenprepared. The cost est i mate for thi s rock eros i on protecti on 'i s
$400,000. The cost estimates for A.lternatives z and 3 are for con-
structj orr only and excl ude the costs for 'l and, engi neering, and con-
struction management. Table I.2 and other sectjonf of thja FEIS have
been rev'i s ed .

Commen t

1i

10

The cost of the Long
County Road i41 should

Response

Locati on ddjustrnents have
the esiimated cost for the

L7.. Comment

Hol I ow s i te shcu I d i ncl ude cost of
not be used. (455)

a rn'i ncr inipact crl cosfs and wjll not affect
Long Hcl lorv elternatives.

the EIS should include
and acquisitjon costs.
of Heal th req uested that
Iect current transporta-

new r0a0;

Both Alternatives 4 and 5 were modified to include the construction ofa haul road para'I1e1 to County Roaci 141. County Road 141 would not be
used by haul trucks. The cost est'imate for the Long Hollow haul road
is $300,000. Th'is cost is for construction only and excl udes the
costs for 1and, engineering, and construction managernent. Table I.zof this FEIS has been revised to incorporate these costs as have 0rner
sections of the text.

Comment

Two commenters said that an adjustment in the specific location of the
Long Hollow site wjthjn the Long Hollow basin could alter the costs ofthis alternative and could significantly affect the preferred alterrra-tive. (492) Another commenter suggested that'uhe design for disposal
at the Long Hollow site could be altered to reduce the cost. (493)

Res pon s e

Sevey'al commenters statecr lnar fne c0srs in
r^t ghtg*Df -wd\,io I egal , adm in i s tratt v E, anc l
(428, 429, 452, 515) Tne Calorad0 Depdrrnient
the c0sts of ti're al ternat.i vBs be updated tt i^ef
tion custs. (493)
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Response

The costs referred to are djfficult to pred'ict because they are contin-
gent on highly variable factors; consequently, they have not been in-
cluded in the estimated project costs. The relative magnitude of the
costs for the alternatives are expected to be approximately the same

as they are reported in this FEIS. However, the project costs given
jn the DEIS have been updated in Tables 1.2 and 1.3 of this FEiS.

13. Comment

The poten tj al i n crease i n
of the raff i n ate pond s area

Re s pon se

DOt vvjll gj
atj ons v*i th
acq u j s j t j on .
sume that the
raffjnate ponds area.

future land values may justify the cleanup
at the owner I s expense. (493)

ve thi s 'idea f urther cons'iderati on pri or to the negoti -
the landowner for remed'ial action land access or property

For the purposes of this EIS, it is conservative to as-
DOE arrd state wou I d pay f or the remedi al act'i on at the
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6. 10 RAD IATI ON EXPOSURES AND HEALTH EFFECTS

This section addresses a broad spectrum of jssues ranging from health risksin the Durango community to the status of radiation surveys- to techniques for
protect'ing remed'i al act'ion workers. Many of the comments expressed a f ear of
the dangers of low level radjation wh'ile others offered spec'ific technical crit-
i ci sm of the rad'i at'ion heal th ri sk eval uati on methods.

6.10.1 Radiation monitoring

Several written statements concerned the adequacy or appropriateness of
radiat'ion monitoring that has been conoucted or shou'ld be conducted pri-
or to the remedi al act'ion.

Comment

Th9 validity of the Durango sjte airborne particulate sampling re-
su'lts is questionable when compared with the Booo Canyon results.
Airborne concentrations of u, Th-230, and Ra-226 near the Durangosite are two and three orders of magnitude greater than the Booo
canyon concentrati ons. Addi ti onal data shoul d be col lected. (490)

Res pon se

Pri or to remedi al acti on, an envi ronmental moni torj ng program wj I I
be conducted at the project sjte and surrounding area. The program
w'i I I proceed through the pre-operati onal , operational, and post-
operat'i onal phases. conti nuous ai r parti cul ate sampl i ng wi 1 1 be re-
quired at points around the exjsting site boundary, at a background
location, and at the potential alternate site. sampling will com-
mence at I east one month bef ore remedi al acti on to 'in i t'i al 1y charac-
teri ze background I evel s . Operati onal data wi I I then provi de
documentation of off-site contamination generated by remedial ac-
ti on acti vi ti es.

Comment

Section 4.2 of the EIS should explain the extent of contamination
in the Animas River sediment and dry washes near the processing
site. This'informat'ion should also be shown in Figure 3.1. (490)

Respon se

The extent and oepth of wi nobl own contaminati on and water-
transported contamination (in dry washes) 'in the vi cin'ity of thetailings piles were determined during a radiological characterjza-
t'ion survey (BFEC, 1984). There are few dry washes in the vicinity
of the processi ng s'ite.

1.

2.
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3.

Data on the extent of contam'i nati on i n the An'imas R'i ver sedi ment
samples are presented in AppendiX H, Radio'logica'l Information,
(Section H.i.l) of the DEIS. In general , c0ntamjnated materjal
from the processing s.ite has not caused el evated rad'ionucl ide con-
centrations in sediments jn the Animas Rjver above typical back-
ground levels found jn southwestern Colorado.

Comment

External gamma radjation measurements and rad'i
trati ons shou I d be determi ned to character i ze
between the tai 1 i n gs pi 'l e and County Road ?LI .

Response

onuclide sojl concen-
the haul road route
(4e0)

An extensive radiolog'ica1 site characterizatjon survey was conduct-
ed (BFEC,19B4) which included gamma exposure rate and soil sample
analyses i n the area between the tai 1 i ngs p'i 1 es and County Road
zIL. A gamma traverse survey and soil sampling would be conducted
along the remainder of County Roao 2II or the proposed haul road
following the decisjon to relocate the tailings to an alternate d'is-
posal site. This would be done to characterize existing levels be-
fore commenci ng constructi on. Periodic monjtoring durjng
construction would then be performeo to ensure tnere was no sp'i11-
age duri n g tran sportati on .

4. Comment

Ajr sample mon'i tors
the site before any
data. ( 507 )

Re spon se

for detect'i ng Rn-22? should be placed ar0und
remedjal act'i on to obtain backgroun0 ref,erence

Amb'ient average radon concentrati on data are presented 'in Secti on

4.8 of this FEIS. These data were collected several years ago at a

few locat'ions in the Durango area. They showed that the concentra-
tions on the site averaged about 2 to 5 pCi/l w'ith a rap'id decrease
wi th di stance from the s0urce to a background val ue of about 0.5
pCi/-l. Recent one-year average measurements (data avai lable at the
UMTRA Project Office, Albuquerque, New Mex'ico) at 22 locat'ions in
the Durango area confi rrn these val ues. The el evated radon I evel s

due to the s.ite extend less than about 1000 feet to the east of the
pi 1es (toward downtown ) but exist at a level of about 0.5 pCi/l
above background about a mile to the south along the Animas River.
Prior to remedial actjon, according to the alternative selected, d0-
d'itional continu0us rad0n monitoring instruments will be installed
to measure the site boundary c0ncentrations during construction.
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5. Comment

Tne raoionucl'ide concentrati ons in the tai 1 ings used in section
H.1.1.2, AppendiX. H,_ Radiological Information, are 973 pCi/g for
Ra-226, 1070 pCi/g for Th-230, and 103 pCi/g for U-238. Natural
uranium (U-nat) concentrat'ion, not U-238, should be used in tne
DEIS analyses. u-nat concentrati ons woul o be tw'i ce that measuredfor U-238, or 206 pci/s. A'lso, the pb-2i0 concentrat'ions should be
estimated and used jn the DEIS analys'is. (490)

Re spon s e

The MILD0S model requires input of a u-238 concentratjon as was
done in the DEIS. MILDOS considers u-234 to be'in equilibrium with
u-238 and accounts for u-234 in its ciose est'imation. The natural
uran'ium air particulate lung dose to a worker would therefore be ap-
proximately equivalent to the Ra-226 air particulate 'lung dose of
124 mrem (Secti on H.3,2.2) , wh'ich i s a f actor of 50 I owei than the
maximally exposed worker'lung dose of 4.9 rem from inhalation of ra-
don daughters. It is therefore cons'idered that the difference jn
u-238 versus natural uranium air particulate health effects.is
negligible.

6.

The dose from Pb-210 has been shown to be smal I when compared totlre three pri nci pai radi onucl i des (U-238, Th-230 , Ra-226) .
Assuming that 20 percent of the radon is released from the soii,
the concentrat'ion of the Pb-210 and its decay product po-ZI0 wouldbe approximately 80 percent of the Ra-226 concentrati on.
calculations presented jn the ANL report (1983) show that the lung
dose would increase by only s'ix percent if pB-210 and po-210 were
cons i dered.

Comment

If the natural uran'i um coltcentrat'i
p"l ace of the U-238 concentrati on of
esti mat j on i n Sect j on H. 3 .2.2, the
doubled for uran'i um air partjculate

The DE I s states 0n pagqs 108- 109 th at the
frozen ground would decrease the ambjent
the Bodo Carryon basel i ne character tzat j on
statement requjres documentatj0n. (554)

Response

on of 2A6 pCj/g v,/ere used jn
i03 pCj/g for occupatjonal dose
result would have approx'i mately
heal th effects.

effect of snow cover and
Rn-222 concentration for
of Rn-222 levels. Th'i s

Since the DEIS was written, aoditional radon concentration measure-
ments have been macje in the Durango vi cinity. The Addendum to
Appendix H, Raoiological Information, in this -FEIS 

conta'ins a data
table for Bodo canyon locat'ion 919 and other monitoring locat'ions.
A1so, a summary histogram js provided where the Bodo canyon data
are 'incl udeo in the "Group Background Locations" (TAC, 1995t.
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7. Comment

Raoiological monitoring data for the Long Hol'low sjte shoulci in-
cl ude ai rborne parti cul ate and radon moni tori.ng and surf ace soi I
and vegetatjon sampf ing. Particulates and raoon should be mon-
'i tored i n at I east three 1 ocati ons; background, on the si te, and
downwind. Soil and vegetation should be sampled at a background
and downwind location. (554)

Res ponse

B.

These data are
It is not anti
high as to excl

C ommen t

!-J hy wer e

radi onucl
(554)

Response

Radjatjon mon.i tcrirrg during and
sufiject of seveY"al comrnents.

acq ui red once the remeoi al acti cn has been sel ected.
c'i pated that natural backgr0und levels vlould be s0
ude a site from being used.

no Pb-2i0 sampl e concentrat'i ons determi ned duri ng the
ide characterizat'i on studj es descri bed on page H-Iz?

Sectj on H. 1. 1.2 assumes that the radi onucl j des i n the tai 1 i ngs
pi'les are in secular equilibr.ium. Data elsewhere jn the DEIS oo
not support this statement. (554) The assumption of secular equi-
librium of Th-230 and Ra-226 cannot be made due to a lack of infor-
mati on regardi ng the error I imi ts. (554)

Response

The assumpti on of secul ar equi I jbri um was used for calcul ati on pur-
poses only. For heal'th effects calculat'ions measured concentra-
tions of the U-238, Ra-226, and Tn-230 jn the large pi1e, which
comprises 79 percent of the tailings vo'lume, were used.

Comment

1C

Pb-210 concentrations'in nearby soils are not considered as impor-
tant as Ra-226, Th-230, and uranjum. 0nly jn areas of extremely
hi gh radon concentrati ons 'i n the absence of the 1 ong-1 i ved radj o-
nuclides would it be necessary to sample for Pb-210.

Comment

35Lj
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Commen t a

What is the lowest possible radon level that could be jm-
posed during the rernedial action for a one-week period as
opposed to a 26-week cr 52-week average? (549 ) llli I I a
weekly radon emission limjt be observed during the remedial
acti on ? ( 519 )

Response a

During remedjal action, severa'l continuous radon monitors
w'i I I be operateo around the tai 1 i ngs si te. These moni tors
w'i I I be used to measure the cumul at'ive radon concentrat'ion
near the site boundary. Although the standard requires the
annual average limit of radorr to be less than 3 pCi/1, the
Remedi al Acti on Contractor wi I I take steps to reduce the ra-
don release when the continuous monitors indicate the ap-
proach of 3 pCi/l for a weekly average. This approach. has
been applied to past operations and ensures that the ambi-
ent annual average levels remain below the 3 pCi/l limit.

Comment b

[^ljll radiat'i on monitoring
publjc and the task force
549, 515 ) How often wi I I
remedial action site?
p1 anned? (5i5)

Response b

recor ds be mad e ava i I ab I e to the
on a tjmely (dajly) basis? (454,
peri odjc jnspections occur at the
l^lj I I these be unannounced or

Radiation monitoring records of continuous radon concentra-
tion, air particulate act'ivity, and An'imas River water sam-
p1 es wi 1 I be mai ntai ned on the si te. The sampl i ng effort
wi I I beg'in before construct'ion acti vi ty begi ns and conti nue
unti I after remedi al act'i on j s compl ete. These records
will be available through designated public agencies and
task force members. Tne analyses of most samples will be
performed at the sjte so that the records reflect current
(weekly) results. A major jntent of continuous monitoring
of radon and air particulates is to protect on-site workers
who recei ve 1 arger doses than the publ i c si mply due to
their proximity to the contaminat'ion. The monitoring re-
sults are used to control both radon and particulate emis-
s'ions to protect the workers. This jndirectly limits the
exposure to the publ'ic as wel I .

In addition to the da'i1y monitoring, quality assurance au-
dits and health and safety audits of the remedjal actjon
would be conclucted at least yearly. Less comprehensive
quality assurance and health and safety surveillances would
be conducted several times during each construction season.
Most of the audi ts and survei I I ances are schedul ed 'i n ad-
vance with the renredial act'ion personnel .
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Comment c

!,Jould a raoiolog'ica1 survey of the haul roads be conducted
fol lowjng remedi a"l act'ion? (489)

&q:!989_s

Perjodical 1y durjng remedi a1 action al I haul roads 'involv-
ing transport of contamjnated
fronr vicinity properties) wjll
t'i on spills. Any contaminat'i on

Comment d

Radon gas ernisston
ve'i llance following

material (jnclud'i ng those
be s ur veyed for con tam i n a-

detected wi l l be removed.

What is the amount of racliation'now being released from the
tailings and has this caused a higher than normal jnc'idence
of cancer? (4L4, 446)

Response d

The amount of radiation being released for no action condi-
tj ons (Al ternati ve 1 ) was addressed j n Tabl e 5. I and
Appendi x H, Radi ol ogi ca1 Informati on, of the DEIS.
Associated excess health effects, based on the estimated ra-
diation doses for Alternative 1 and best available risk fac-
tors, are al so presented in Secti on 5.2 for no acti on

condit'ions. Available research data indicate that elevated
rad'iation exposure may sl ightly 'increase the risk of con-
tracting cancer; however, the popu'lation of Durango is not
1 arge enough to detect any excess cancers caused by the
tailings pi1e.

Comment e

testing should be performed as a part of sur-
the remedial act'i on. (5U7)

Response e

Radon gas rnonjtori ng wjll be done as a part
audjt followjng completion of the remedi al
don mon i tori ng j s not, deemed to be neces sary

of the certificatiott
actjon. 0ngojng ra-
considering the pas-

si ve radon contro'l f eatures of the remedi al act j on (e. g. , so'i I
radon barri er ) .

Commen t f

A citizens group questioned whether the Colorado Department of
Health coulci do an adequate job of monitoring the health of the
Durango commun'ity given fund'ing and manpower constra'ints. (515)
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Response f

Radiatjon monitoring during remed'i al action would be conductedprimarily by DOE contractors and subcontractors under the DOEproject budget. The colorado Department of Health would prob-
19lv participate by reviewing the procedures and results oi thefie'ld monitoring.

6. 10.2 Heal tlr ef f ects cal qul at j onS, source terms, and pathways

Tne models used to calculate hearth
the subject of numerous comments.
and exp0sure pathways are addressed

Reference

UN SCEAR, I97 7

NAS, i9BO
ICRP, 1981

eff ect s bas ed on rad i ati on dose were
Health effects calculat'i 0ns, ffiode1s,jn this section.

Range (x i0-6
deaths per person-|^lLM )

Comment

Several commenters requested that the health effects to both work-gls and tne publ ic be recalculated based on more conservative(i..., higher) radiological dose/health effects conversion factors.(478, 493, and 454) 0ther commenters noted the wide diversity ofopinion among health physicists on the effects of low level rioi-
at'ion, qnd requested that DOE summarize the reasons for selectingthe heal th effect model that was used. (515, 493, 491, +ll\
Another comment stated that use of the Evans health risk model isinappropriate due to deficiencies in the model. use of the BEIRIII model or another more conservative model was suggested. (537)

Res pon se

The health effects calculated in the FEIS have been revised from
those in the DEIS based on a reevaluation of r.isk factors. A com-plete review of recent work on the effects of low level radiatron
shows that the United Nations Scientific Committee on the-Effectsof Atomic Raoiation quoted a range of z0o to 450 x 10-b deathsper person-wLM (uNscEAR, r977), whi 1 e the EpA in its Final
Envi ronmental Impact statement for Remed'ia'l Acti on srandards forInactive urani um Processing sites quoted 300 x 10-o deaths per
person-wLM (EPA, i982). The BEIR-III report formulated an age-
dependent model (NAS, 1980) Tor preoict.ing the risk of lung canier
based on several studies of uranium and fluorspar miners. Evans etal. (1981) reviewed the BEIR-III studyn lung cancer risk estimatespublished by other authors, and ep'ioemiological evidence. They con-
cluded that the most defensible upper-bound to the liJetime-1ung-
cancer ri sk for the general popul at'i on i s 100 x 10-o deaths per
person-wLM. A compilation of these and other risk factor values is
shown below:

200 to 450
200 to 1400
150 to 450
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Evans et al ., 1981
EPA, I 982
NCRP, 1984A
USNRC, L97 9

100
300
100 to 200
360

2.

Recognizing the inadequate understanding of th_. risk factor, the
FEIS-text uses the approxirpte medjan of the values and ranges re-
ported above: 300 x 10-" heal th effects per person-WlM. The

DEIS, AppEnd'ix H, Rad'iological Information, used a rjsk factor of
100 x 10-o health effects per person-|r|LM; therefore, the bronchj-
al epithelium doses presented in the FEIS text are a factor of
three higher than the DtIS Appendix H MiLD0S output doses. The
pisk facior of 300 x 10-o health effects per person-WLM is equ'iv-
alent to a dose conversion factor of approximately L5 rem per WLM

(NCRP, 1984b).

Comment

0ther commenters requested that further stud'ies should be conducted
of the relationsh'ip between taifings and bjrth defects and other
health effects such as leulcemia. (326, 458, 515)

Response

Rad'iation and its associated health effects have been studied more
thoroughly than health effects from other carcinogenic agents. The

eval uai j on of heal th ef f ects caused by 'low- l evel rad'i ati on i s, how-

ever, a djffjcult task, and many uncertajntjes are associated with
the estimation of risks from rad'iation. The traOitional approach
for estimating risks from low-level radiation exposures is to ex-
trapolate from effects observed at high rad'iatjon exposures using
the l'inear dose-response and no threshold assumptions. Synergistic
effects of other health effect agents (e.9., chemjcals), are not
considered in this FEIS.

The health effect estimations made in thjs FEIS are primarily based

on data and models developed over the last ten years (see previous
comment). Quantitative risk estjmation of somat'ic effects for var-
ious organs of the body can be obtained using available human radj-
ati on exposure data. The manifestati on of a cancer caused by

radiation exposure would occur after a latent period of up to 25

years, depend'ing on the type of cancer and the age of the person ex-
posed. tfre risks from radjation will vary with adult age and sex,
but are presented as average values where variation due to adult
age and sex is small. No data are available that indicate whether
ri sk estimates for adul ts are appropri ate for radj ati on exposure
during childhood. Research continues into the relation between
healt,h effects and chronic exposure to low levels of radjatjon, but
progress is slow s'ince the normal jncidence (that unrelated to the
preience of man-induced exposure) of health effects such as birth
defects and leukemja is large compared to that due to man-'induced
exp0sure.
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3.

Regardless, UMTRCA acknowledges that potent'ia1 health hazards exist
and instructs the DOE to perform action in compl.iance with the EpAstandards to minimize such risks. such requested studi es were,
more appropriately, a part of the EpA standard setting process.

Comment

The 'l ung cancer death rates shou I d be
compared w'i th death rate projectjons
nized experts (424, 425).

Response

presented in laymen terms and
by other authors and recog-

The health effects of raoon diffusjon from tailings arise from inha-
I ati on of the short-l i ved radon decay products (daughters) whi chthen deposit energy from alpha particles in the lung-. For radi-ation protection purposes, the International c-ommission. onRaoiological Protectjon (IcRp , rZAl ) proposed an jndi vjdual 1 ung-
cancer risk factor of 20 x 10-' per rem, or z0 excess cancer
deaths where one milljon 'individuals each recejve a one-rem lung
dose equivalent from radon daughters. 0ther standards-settjng orga-nizations express the excess risk of lung cancer based on tie unjtof working level (l'lL) which is defined ai any combination of short_lived radon daughters jn one liter of air. which, on completed de-cdy, gives a total emjssion ot 1.3 x lOt mjllion eleciron voltsof alpha radiation. The work'ing-1evel month (l,.llM) 'is a unit de-fined as the exposure resulting from the jnhalation of ajr witn a
concentration of 1 wL of radon daughters for L70 working ho.urs.
The most recent determi nat'ion (NCRp, 1984b) of the dose co-nversi onfactor I jsts 14 regr/tllM as equivalent. Thjs results .in a risk fac-tor of 280 x 10-' health effects per person l^lLM which is quite
similar to the risk factor used.in the FEIS. (See comment l.a.i
Tne Addendum to Appendix H, Radiological Information, .in this FEISprovides an examp'le of the excess risk to a maximally-exposed indi-
vidual ]n the general population during one year oi remedial ac-t'ion. The estimated excess risk to th;t individual of 0.00029 isthe lifetime probaoility of that individual dying of cancer for an
exposure time of one year. Another interpretation of that excessrisk is that one person out of 3450 peopje would acqu.ire a fatal
cancer if all 3450 people lived immediately across the Animas River
from the tail.ings pile ano were exposed duiing the one-year remedi-al action period.

The excess risk estimates in the FEIS are for the entire populatjon
within 80 kilometers of the Durango tajfings site during i i0O-yea"period. For example, 'in Table 5.2 if no action occurred, 1.34 ex-
cess cancer deaths would occur in the general population over the
l.*t^ L0-0 

yegllza!. caused by the tailjngs pi1e. As a comparison, or-ly 2.66 x 10-' (or 0.0266) excess cancer deaths would occur over
the next 100 years jf Alternative 3, stabjlization at Bodo canyon,
were chosen. Since this number js much less than oneo jt js likelythat no excess cancer caused by the tailings stabiiizeo at Bodo
Canyon could occur during the 100-year period.
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4. Commen t

The
the
and
one
both

FEIS shoulo present one exPOSure
radon and radjological ernissjons
the ta'i lings pi'l e. The combjned
val ue for a true representatj on

as pects of the proj ect . ( 515 )

chart which represents both
from both tlre .vicinity sites
val ues must be presented as
of population exposure frorn

5.

Response

Although Appendix B, Vicinity Property Remedial Actjons, Durango
site, of the DEIS provides an analys'is of the cleanup of vicinity
properties, the intent of the EIS is a comparison of the alterna-
tjves to stabiliz'ing the much larger volume of contamjnated materi-
al within the tailings pile and assoc'iated processing facilities.
Whatever alternative is chosen, the cleanup of vjcinity properties
wjll be undertaken pursuant to the EPA standards. Thus, the expo-
sure due to the vicinity property remed'ia1 action is, jn effect, SU-
perimposed upon all alternat'ives, and would not affect a comparison
among al ternati ves.

Comment

A reference should be provided for the discussjon on page H-42 of
transportable particulate mean aerodynamic diameter. (554)

Response

See Appendix A (page
Radioacti ve Waste

A-3) of the
Man agemen t

report entj tl ed:
Impacts An al yses

Data Base for
Methocio'l ogy

Report, NUREG R-r759, Vol . N ucl ear Regul atory Ccmmj ssi on,
mshlngton, D.C. (USNRC, 19Bl)

Thjs was cjted as NRC, 1981a 'in Appendix H, Radjological Informa-
t'ion, ot the DEIS.

6. Comment

Presentation of final tables of io'int relative frequency distrjOu-
tion for each of six Pasquill stability classes to be used as input
for a MILD0S run would assure the reader that a compos'ite of Tables
D-4 and D-6, Appendix D, Meteorological and Air-Qual'ity Intorma-
tion, were actually used. (554)

Res pon se

U.

The joint frequency d.i strjbutjon
ray of 576 (16 x 6 x 6) frequenci
rection, wjnd speed class, and
presented as a si x-Page tabl e.
tabl es lveY'e not Presented.

used 'i n the MILD0S runs is an ar-
es of occurrence for each wind di-
stability class, and 'i s usuallY
In the jnterest of brevitYo these
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7. Comment

S i x comme nts were
were con s"i d ered i n

directed at the radiation
the DEIS.

exp0sure pat hways that

There are five principal pathways which could potentially resultin exposure of man to radi ati on f rom the ta.i 'lings pi l e. Theseare: (1) inhal at'ion of radon daughters ; (Z) d.i rect exposure to
gamma radiation emitted from the contamjnation area; (3) inhala_
t'ion . and i n-gesti on of ai rborne radi oacti ve parti cut ites j (4) i n_gesti on of ground and surface water contami nated' wi thradjoactive materials; and (5) ingestion of contamjnated foodsruff produced 'in areas contaminated by tailings. For calcula_tions of health effects in the FEIS, only the-most significantradiation exposure pathways are considerei; they are iir,atationof r.ado_n daughters,. direct exposure ro gamma radiation, ano aiiparticulate inhalation. Analyses for ilre latter two radjation
exp0sure pathways lead to doses that are much smaller (several
orders of magnitude) than doses from radon daughter lnrrataiion
and. direct gamma radiation. The latter two raJiat.ion exposurepathways are not considered in this analysis.

Comment b

Comment a

Raoiat'i on exp0sure calculatjons do
th e food pat hway con tr i b ut i on from
Exposure to radon daughters shou I d be

Response a

The EIS should
radionucl ides in

Response b

The DOE dj sagrees. The uncertai nty j n
radi at'i on on human s j s rel ati vely i arge
uptake and b j oaccumul at j on 'i n tho bone t jtually non-ex"i stent. The food pathway
bone tissue js .i nsjgnificant.

Comment c

not adeq uate-l y accou nt f or
foraging an.i rnals. (454)

reeval uated. (507)

of

the effect s of I ow- I evel
and the understandi ng of
ssue of t,v'i ldlife is v'i r-
to humans from w'i ldlife

j ncl ude a di scus sj on of the accumul ati on
the bone tjssue of wjldlife. (489, 534)

commenters stated that inhalation of windblown particulates andingestion of contaminated surface waters are greater potential
fgqiological exposure pathways than was ackriowledged' in tt.DEIS. (489, 460, 454, 491))
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ered to be conservative; however, 'it js recognized that there is

Response c

The model i n g of the rel ease an d

cu I ates 'i n the DE I S was bas ed on

rently available. Source terms
rel ease rates devel oped bY the Aj r
the Colorado Department of Health.

some degree ot uncertai ntY i n

the same algorithms were used
each alternative and therefore,
pacts of the al ternat"i v es can be

Section 5.8 shoulo
gamma and ai rborne
t j on. (490 )

Response d

airborne transPort of Parti-
the best analytic.al tools cur-

were based on Par ti c ul at e

Quality Control Div'i sion of
These are general lY consj d-

their pert0rmance. Regard'l ess'
to devel op the sour ce terms fo r

comparison of the relatjve "i m-

made.

are transported to an al-
wou I d al s o be exPos ed to

As d'iscussed in response 7a in thjs section,'inhalation of ra-
don daughters and djrect gamma radiat'ion are the main pathways

of conc'etn wi th the remedi al act'ions. Dose f rom i ngesti on of
contam j nated wateris several orders of magn'i tude smal I er .

Corrsequently, eva'luation of the water ingestion pathway has not
been presented in thjs FEIS.

Comment d

djscuss the incremental 'i ncreases in direct
part'i culates as a result 0f the remedial ac-

The general public and nearby workers are presently being ex-
posed to radon daughters and di-rec! Sam.ma rad.i ati on f rom the un-

stabjlized pi1es. Radon is diffusing into the atmosphere where

it is being dispersed by winds over a "large. area (i.e., ih-
halation paitrwayi. Gamma rad'iatjon is being -emitted and exposes

inv p."ron 1 i vi ng or worki ng wi th'i n 0.3 mi le of the tai 1 i ngs

(i , di rect gamma exposure PathwaY )

ternatj v es excePt the no

general PoPul ation from
as the tailings are dis-

During jmplementatjon of each 0f the al
actjon alternatjVe, the exp0sure to the
the radjolog'i cal pathways vtrould jncrease

turbed on the sjte and as the tajlings
ternate site. Remed'i al act'i on workers
these pathways durjng remed.i al action.

As presented i n Appendi x H, Rao'i ol og'i ca1 I nf ormati on , the per-
C.niug. jncrease in.radon released from the tailjngs due to con-

strucii on acti vi ti es woul d be smal I rel ati ve to the radon

rel eased pri or to remed'ial act'ion. Thi s i s because a l arge ra-
don flux is released from the existing ta'if ings under the no-

act'ion alternat'ive. Dur'ing construction, jncreases in gamma

eXposUre rates and ai rborne radi oacti ve parti cul ate concentra-
tions would be larger than for radon concentration compared to
I evel s pri or to remld'i al acti on. Thi s i s due to an i ncrease i n

gamma exposure rates as the pi'le is excavated and then mounded
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as a resul t of exposure of more tai"li ngs. Airborne part.icul ateconcentrations also would increase fiom near-zero 'uacrgiouno
I evel s to measurabl e I ever s caused by disturbance of thetailings, and particurate concentrationi courd .increase ,n0.,adverse meteorological conditions. Air particurate oirp.rlion
woul d be control'l ed by mi ti gati ve r.asu"es auri ng .*iuuuii onactivities.

Ih. elevated gamma exposure rate primarily increases health ef_fects to the rerned'iation workers on the !ite. During remeoiataction the risk to workers from inharation ;i air paitiiriut.,
would be a small percent of that.from exposure to radon Jurgh_ters or to gamma rays, and the air part'iculate exposure to thegeneral popul ation would be even iess. Inhal ation of iud;;daughters would continue to be the dominant souice factor in thegeneral population health effects calculation for no action andduri ng remedj al acti on.

Comment e

It is not clear how 'incremental doses associated with vicinityproperty c_leanup were estimated. Also, jt js not clear if th;incremental doses have been added to ttre doses resulting trom
ll. radiological assessments made of the Durango site alterna_
!ive. (554) Appendix B does not addre;; the oi"rt.renie-oeiweenindoor and outdoor levers of exposure from buried and ,rrii..sources of contam'inati on. (5i5 )

Response e

The average raoiation exposure leve'ls to radon daughters and gam_ma raoiation were determined from data at 54 Du-rango uiiiiiivproperties as described in Section 8.4.1, Ap-pendix B;
Y:.jlity-_Property Remedial Actions, in the DEIS. Background ra-
di ati on I evel s r,vere subtracted from these uu..ig. val ues. Thi sresulted in excess exposure rates of o micron/rrr and 0.021 |,JL.These val ues were appl ied to ar r vi ci ni tv proplrti es. The var -ues were based on a combination of indooi and'outdoor ,.uointr.
l,or radon daughters, i ndoor var ues are tvpi cir tv muctr 

-[ j;;;;
than outdoor measurements.

The calculated exposures do not include the incremental effects
ftol the Durango site. The health effecti jncurreo by personslivi.ng on vicinity properties due to site act.ivities are consid_ered in the site health effects calculations. An upper bound ofhealth effects f.or those persons living on--u vlcin.iiv p.op.riycould be determ'ined by adding the treaitrr effects contributionf rom the si te to the heart"h ef fects explcteo foi ,i;i;i itproperti es.
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B. Comment

Sever al commenter s
merrt of radiation
sures an d proj e ctea

expressed concern over
sources for the cal c ul
heal th ef f ects.

apparent unequal treat-
atjon of radjation expo-

Comment a

0ne commenter observed that the radon
3, 4, and 5 were underestjmated
Alternat'i ve 2 were overestimated, makj
place alternative appear less desirable.

Response a

sources for Alternat'i ves
whi'l e the sources for
ng the stabilization in

(454)

(Section H.3.L.2) duri ng
sources. Radon rel eases

pr i or to the heap I each

The DOE disagrees w'ith thjs comment. The radon source term was
calculated jn virtua'l'ly the same way for each alternative wjth
the only difference being in the sequencing and amount of area
exposed. Therefore, the relative health effects calculated from
alternative to alternative are comparable. The methods for de-
ri vi ng the source terms for the vari ous al ternati ves are de-
scrjbed in Appendix H, Radjological Information, of the DEIS.

Comment b

The analys.i s of
reproces si ng fai
from the dryi ng
pr0cess were not

Response b

the radon source term
ls to include several
and crushing operations
determj ned. (490)

In Section H.3.I.2, of the DEIS, it is stated that for the repro-
cessing alternative the tajlings material would be wetted before
transport and again on arrival at the Long Hollow site. It was
assumed that the tailings would be transported and placed in
leach tanks within two weeks; therefore radon would not bujld in-
to a state of equjl'ibrjum or be released from the'interstitial
spaces. It was also assumed that the tajlings would be kept sat-
urated until they were heap-leached, and that drying or crushing
would not be done before heap-leaching. The diffusion of radon
through a saturated material is extremely limited compared to
that through the same dry material. It is agreed that the as-
sumpt'ion of no radon source term during thjs period is not con-
servative; however, it is believed that jnclusion of a radon
source term for this period of two weeks would add 'little to the
heal th effects cal cul ati ons .
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t,J Comment c

0n page H-7i,
for scooping
leacfr tanks js
mated wi thout

Response c

Alternative 5, assuming a zero radon daughter dose
up, transportjrg, and dumping of taj.l ings into
not appropri ate unl ess the enti re process j s auto-

any workers present. (554)

If 1800 cy of tailings are placed in a leach tank per day after
a maximum of a two-week de1ay, the amount of radon gas avljlablefor release would be equal to the amount produced in two weeks
times the 0.2 emanating fraction or

(973 pCi/g) x (1.57 g/.*3) x (rt3l:.531 x 10-5.r3) *

(yo3/zt tt3) * (1800 yo3Toayy x (ci/L0r2 pci ) x (0.2

emanat'ing fraction) = 5.77 x tO-4 Cilday.

Over the 5l-month period (5.77 x l0-4 Cilday) x (51 months) x

(30 daY/month) = 0.883 Ci.

since this total release is only 0.1 percent of the total radon
release at Lorrg Hollow, it is considered negl igible.

Comment d

Performj ng radon fl ux calcul ati ons based on a one-tjme samp'lefor tailings moisture content js weak. perhaps includjng the
depth at which the sample h/as taken could add a little infbrma-tion. An average of several samples frorn both p'iles at djffer-
ent depths would be the best approach. (b54)

Response d

Page H-2, Appendix H, Raoiological Information, last paragraph,
acknowledges the fact that radon flux calculations based- on ;
single measurement of moisture content can be misleading. For
health effects calculations, a radon flux to radium conient jn
the tailings ofrone is used. The flux that was used in this
FEIS (973 pcj/m's) is three times higher than the carcurated
f1ux, and is rherefore conservatjve.

Comment e

The rel ati ve contri buti on to dose from pb- zr0
should be addressed on page H-72. (554)
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Several comments requested health
ti ons or groups of peopl e, e . g. ,
on the Animas Rjv€r, and remedial

1. Comment

consjdered,
1gB3).

the dose woulo in-

ri sk eval uati ons of speci fi c popul a-
ch j I dren at a day care cen ter, bo aters
acti on workers.

Respon se e

If both Pb-Z10
crease by about

Comment f

and Po-210 are
six percent (ANL,

6.10.3

The use of a three-meter mixing height on page H-73 snould be
ref erenced or expl ai ned. Meteorolog'ica1 mi x'ing hei ghts are usu-
a1ly much higher, even jn southwest Colorado. (554)

Response f

Three meters is assumed as a conservative value (USNRC, i980)

Exposures of speci fi c popul ati ons

2.

Rjsk to maximally exposed individuals as well as to general popula-
tions from radon gas exposure should be assessed and based on actu-
al measured values at the site and not on predicted values. (454,
479, |gL, 507),

Response

Rjsk to the maximally exposed indivjoual has been calculated and is
presented in the Addendum to Appendjx H of thjs FEIS.

The excess risk of cancer to a remedial action worker is 0.00069
which is the life-time probab'if ity of an jndividual dying from can-
cer for an exposure time of one year. Another interpretation is
that one person out of 1450 people would acquire a fatal cancer if
there v'/ere 1450 workers on the tai 1 i ngs p'i 1e f or the one-year
peri od.

Comment

Res'idents near the Bodo Canyon and Long Hol low s'ites expressed con-
cern over the health risks to their children as well as children at-
tending a day care center jn the Long Hollow area. (510, 511,453)
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3.

Response

The Long Hollow area and day care center and the Bodo canyon area
woulo be expected to have lower radiation exposures than the loca-
tions near the existing s'ite during remed'ial act'ion. Fol low'ing re-
medi al act'ion and independent of wh'ich alternative is selected, tne
disposal sjte would be constructed according to EpA standards and
radiation levels caused by the tailings beyond the disposal s'ite pe-
rimeter would be negl igible in relation to natural background lev-
els already ex'isting. AppendiX H, Radjological Informat'ion,
sect'ion H.3.2.i, of the DEIS presents the calculated radiation expo-
sures for ten locations during remedial action for each of the
al ternati ves.

Comment

The final EIS should address health hazards to recreational boaters
on the Anjmas River. (504)

Respon se

4.

The duration of time
'i ngs pi'l e would be
would be vjrtually nj
sure to the general
ings as calculated in

Comment

The projected yearly radiation dose
truck dri ver hauling tajf ings seems
the truck cabs be shi el ded to reduce
sj s for the data. (477 , 554)

Response

Section 5.2.4 should also include
di at'i on dos e to cl ean up worker s j n

spent by a boater jn the vjcinity of the ta.i l-
so smal I that any excess rad.i ati on exp0sure
l; even smaller than the excess radiatjon expo-
popul atj on duri ng tran sportati on of the tai I -
Sect i on H. 3 .3.2 of the DE I S.

5.

The analysis referred to by the commenter takes no credit for the
normal shi el d'i ng whi ch wou I d ex j st between the orj ver and tai 1 i ngs .A di scussi on of the over-conservati sm of thi s approach can be
found iq par_agraph 3 on page H-72 of Appenoix H, Radiological
Inf ormation, sect'ion H.3.2.2, of the DEIS. If credi t js taken for
about one inch of steel, the dose to the drjver is calculated ro
about 200 to 300 mrem per year.

Comment

an d wh ol e body expos ure for a
to be unacceptabl y h i g h. Coul d
the exposure? Provide the ba-

a d'i sc us s j on of the potent i al r a-
the accident scenari os. (493)
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6.

Response

The radiation exposure from spilled tailings would be of short dura-
tion and extremely small, negligible when compared to. exposures the
workers would be receiving during the planned remedial action. The
est'imated health risks to workers for the remedial action alterna-
tives are conservat'ive and woulo incorporate any excess radiatjon
exposure from cleanup of spilled material.

Comment

tJhat measures lv'i ll
during the remedial
should be protected

Response

Durango area woul d prov'i de a basi s f or
ulat'i on (159,177). Another commenter
try be establ'i shed in Durango. (525)

Respon se

Flans should be
den[s. These pl

be used to reduce worker ' s rad j ati on expos ure
actj on? (408, 5L7 ) Remedj al acti on workers

against inhalation or radon gas. (507)

7.

l^lorker exposures during remedial action would be lessened by the
wetting of contaminated material during construction activities,
the wearing of respirators, frequent relocation of workers to areas
not conta'ining radioactive materials, and other sh'ielding measures.
These means for reducing worker's exposure would be employed jf
necessary during remedial action and will be descrjbed jn detail'in
the Remedi al Acti on Pl an/Si te Conceptual Des'i gn. General proce-
dures are described in Section 5.2L.2 of the DEIS.

Comment

Some commenters suggested that a revj ew of medi cal
cancer r"i sk to

suggested that

records i n the
the local pop-

a cancer regj s-

6.lU.4

A review of med'ical records in Durango wou'ld be helpf ul in determin-
ing the number of persons contracting cancer in the Durango area.
It'is fe1t, however, that for purposes of this EIS the national in-
cidence of cancer is adequate for relating the magn'itude of cancer
risk from rernedial act'ion to the natura'l incidence of cancer.

General radiation related comments

A number of comments posed general questions on radiatjon 1eve1s, stan-
dards, and other topics.

Commen t

made for rapjd and effectjve response to truck acci -
ans should include trainirrg of Iocal medical persCIn-
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2.

nel for the treatment
tion. (493, 523, 534)

Response

of i nj uri es 'i n vo1 v'i ng radi at'i on contami na-

while not specifically a part of the EIS, an emergency response pro-
cedure for handling accidents of virtually all types will be inciud-
ed j n the Rernedi al Acti on pl an (whi ch wj I I be devel oped once the
sel ecti on of an al ternati ve i s made ) . The Remedi al Acti on
contractor wi I I have trai ned personnel ava'il able at al I t.imes for
potenti a1 responses to acci dents. The radi ati on exposure to
spilled tailings is extremely small and appropriate action is gener-
a1 1y I imi teo to rapid contai nment anci removal of the mat6ri al .
Medical attention as a result of accidents js anticipated to be l.im-ited to the immed'iate treatment of non-radiation rel ated injur.ies.
However, the Remedial Action Contractor w'il1 provide information on
the proper decontaminatjon of injury v'ictims to local emergency med-'ical personne'l . see section 8.4.r.2, Appendi x B, Vicinity-properry
Remedial Actions. of the DEIS.

Comment

several commenters said that the need to reduce health effects re-quiring the pile to be moved from Durango has not been demonstrat-ed. (428, 46L, 479, 4L2,515) Tnere'is no evidence of an increasein cancer jncidence in Durango. (429, 444, 449, 450) Another com-
ment stated that the DEIS did not clearly jndicate the health haz-
ard that is posed from long-term low dose radiation. (413)

Respon se

As _shown in Appendix H, Radiological Information, of the DEIS and
Table 1.3 of the FEIS, long-term excess health. effects are very low
and sim'i'lar f or each al ternat'ive. provi di ng l ong-term geomorphi c
stabil ity of the stabilized pile thus p-revent'ing nitural' or
human-caused dispersal of the tailings 'is the primaiy reason forrelocation. Further, DOE is mandated by the UMTRCA- of LgTg roperform remedial actjon in compl jance with the EpA standaros;
demonstration of cancer incidence due to the tajlings is irrelevantfor purposes of this remedial action. The health effects for the
no action alternative were ca'lculated on the existing condition ofthe tailings, assuming that the status quo would be-maintajned inthe future. The DOE cannot provi de any assurance w.i th the
no action alternative that the tailjngs would not be dispersed bywin!, water, or man, wh'ich would cause an increase in projected
health effects above those described in this FEIS.

Comment3.

Coul d the amount of radi ati on
duced wjthout moving the pile?

being released from the pile be re-
(414)
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Response

Radi ati on
dressed i n
there are
1000 years

Comment

I evel s cou I d
Al ternati ve

di f f i cul ti es

be red uced to meet EPA

2 j n the DE I S; however
in meeting the longev'i ty

standards, dS ad-
it is clear that

stan dard of 200 to

4.

How much radjation would tre released if the

Response

le were mjxed. (414)

The amount of radiation that would be released during construction
f or stabi I 'izat'i on 'in p1 ace and for rel ocat j on i s addressed j n
Sect'i on 5.2.

Comment

pi

5.

Taj 1i ngs shoul d

comjng off of
would expect jnjs not exposed 'i

Response

be d'i sturbed as little
the s urf ace mater i al s j
the center of the ta'i lj
t is of a relat'i vely low

as possjOle; the radon gas
s d'i fferent from what one
ngs. As long as the center
h az ard . ( 542)

6.

The DOE disagrees. The radon released from taifings is due to the
disintegration of radium withjn the pi1e. A fraction (usually
about 20 percent) of the radon produced is created within the inter-
stitial pore space and is able to djffuse to the surface. Tnus,
the radon flux primarily depends on the radium content of the first
several feet of material below the surface. Although little infor-
mation exists on the distribution of radi um withjn the Durango
pi 1e, analyses from many other uranj um tai 1 ings pi 1es shows that
the distribution'is relatively uniform. Tnus, when the center of
the pi"le is exposed, there would not be significantly more radon
flux than js occurring at the present time.

Comment

What are the f i nal EPA standaros f or rad'i ati on? (525)

Response

The EPA standards for inacttve uranjunr mjll ta'il'ings sites are pre-
serrted 'in Sect'i on 2.2 of thi s FEIS.
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Comment

Several commelrters stated that
site should be decontaminated and

Response

the sme I ter s tack on the Dur an go
I ef t i ntact. (489 , 4BZ)

The level of radioactive contam'ination of the smelter stack and the
structural stabi 1 i ty rel ati ve to wi thstanoj ng on-si te remecii al ac-
tion activities are factors which influenced the decision to demol-
'ish the smel ter stack. See Sect'ion 6.16.
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6.11 l^IILDLIFE

There were 26 comments relating to wjldljfe. Several commenters had con-
cerns relat'ing to the need for a wjldlife mitigation plan which would include
costs an d ki nds of
using Booo Canyon
Management Area whi
fel t that wj I dl i fe

mitigation. 0thers raised'issues relating to the legality of
as a disposal site or the inappropriate use of a Wildl'ife
ch might set a precedence for other actions. Several others

val ues in Long Hol low were inaccurately portrayed in the
DEIS. The comment summarjes and responses are presented below.

1. Comment

Comments on the wj I dl i fe val ues and i mpacts
the lrlilolife Soc'i ety, the League of Women

Col orado.

came from six indjvjdualso
Voter s , an d the State of

C ommen t a

Several commenters felt that v.lildlife values
not accur atel y portrayed ( as comp ared to Bodo

w'i l dl j f e irnpacts resul ti ng f rom Al ternat'i ves
equately addressed in the DEIS. G75,488, 535,

Response a

j n Long Hol I ow t,.ler e

Canyon) and that the
4 an d 5 were not ad-
537, 543, 376, 377)

wildlife variety, distri but.i or, anc
have been re-ex ami ned j n con sul ta-
of !{ildlife (CDI^J). Add'i t'i onal jn-

Secti ons 4.7 .2 and 5.7 and Appendi x
th'i s FEIS.

Since publtcation of the DEIS,
abundance, and wj I dl i fe habi tat
tjon v^rith the Colorado Djv'i sjon
format'i on has been included in
L, [..l'i lolife Mjt'i gation Plano of

Comment b

Several commenters questi oned the 'lega1 i ty of us'ing the Bodo State
tll'ildlife Management area as a taif ings d'isposal site or for borrow
materials, and cited the original Nature Conservancy deeO require-
ments. (456, 515 ) The Col orado Department of Heal th req uested
that a land usage arrangement be presented by the DQE for consjder-
at j on by the Col oraoo Di vi si on of l.ii I dl if e and The Nature
Conservancy. (493)

Response b

Tne commenters are correct 'in that the deed restrictions on the
Booo property require that the land "....forever be held as wild-
I 'i fe habi tat and for no purpose i nconsi stent therewi th. . . " Tni s re-
stri ctj on can on1 y be mooi fi ed through agreement by al I part'i es
(00E, CDyJ, Nature Conservancy) and by finaliz'ing a wildljfe impact
mitigation plan prior to transfer of the title to DOE by the state.
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Meetings that have been held between the DOE, cD|./, and the Nature
conservancy have resulted in substantjal progress in mov.ing iowarda! agreement for the long-term use of the Bodb canyon sjte. In ad-ditjon to preparing the draft wirdlife mitigati-on plan for thetruck transport opt'i on of Al ternati ve 3, the DOE i s prepar.ing anoth-er draft m'itigat'ion plan to address wildlife impacts asiociated.
with the conveyor transport option.

Corment c

One commenter was
ardous materi al s
se I ected . (47 5)

concerned about the precedent of deposj ti ng haz-
j n wj I dl i fe management areas i f Al ternatj ve 3 were
The state owned Bodo wi I dl i fe area shoul d be used

only jf other al

Response c

ternatives are shown to be less viable. (481)

Although depos'i tj on of hazardous materj als at the Bodo Statet,lildl.jfe Area might be precedent setting, any and all future dispos-al sites sponsored and funded by the -Fedeial 
Government would besubject to compliance w'ith NEPA and, presumably, agreement by thestate. Furthermore, the extent to which wjtotiie impacts are mjt-

igated at Bodo Canyon would set a precedent for mitigation at other
hazardous materials or radioactive waste disposal siies. Regarding
the issue of alternative selection, the DOE recognjzes wj ldl jie vall
ues and the importance of the habitat jn the Bodo canyon area.
However, the selection of an alternative is dependent upon hany fac-tors of wh'ich wjldl'ife is only one. In recognition of the impor-tance of wi 1d1 ife, the DOE has devel opeo a detai led p1 an' tomitigate the impacts to wildljfe (Appendix L, Wjldljfe Mjtigation
Plan).

Comment d

The FEIS should address impacts
c.R.?LL. (493, 516, 537,456)

to wi I d I i fe from tru ck traffi c on

Response d

These impacts have been addressed 'i n
Impacts that have been cons i dered for
life-vehicle accidents, loss of habi
emiss'i ons, and loss of habitat utjl
vo I umes .

Comment e

Section 5.7 and Appendix L.
each al ternat'i ve i ncl ude wi I d-

tat from road wj deni ng and dust
i z at i on from i n creased traff i c

The j ncreas'i ng real estate development jn the Durango area js creat-rng pressure
for'either a
tl'rer impact wj

on exist'i ng wildl'i fe p0pulations; use of Bodo Canyon
source of materials or for remedial action tnlould fur-ldlife populations. (456, 5i6, 518)
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Response e

Agreed. S'i nce publjcatjon of the DEIS, impacts
been thor0ughly reviewed, revised, and descrjbed
oraf t t^li I dl i fe Mi tj gati on Pl an (Append'i x L ) to
and el'i m'i nate jmpacts has been compl eted and submi
f or con s"i derati on .

Comment f

to wilal"i fe have
(Section 5.7). A

reduce, m'i nimize,
tted to the state

It is stated that the entire Bodo Canyon area has been deeded to
the State of Colorado by the Nature Conservancy. In this deeo has
the Natural Conservancy placed any restrict'ions on the use of the
land which could affect the reclamatjon of the relocated tailings?
(554)

Response f

No. As stated in the
cifically address use

Commen t

Numerous comments from government
ual s expressed concerns about w"i

C anyon .

response to comment b, deed restrjctions spe-
of the I and an d not recl amat i on req uj rement s .

agenc'i eS, 0rganizations, and jndjvjd-
ldl jfe mjtigatjon particularly at Bodo

Comment a

Several commenters, includ.ing the State of Colorado, r€Quested the
'inclusion of a wildlife mitigation plan for each of the alterna-
tj vcs, or, cl ear statements 0f how jmpacts to w'i ldlife would be mit-

493 , 47 4, 47 5, 508, 509,i gated j n each al ternati ve.
5i6, 551)

Response a

( 489 , 49?,

A draft wil cil if e impact mi tigati on pl an has been devel oped for
Alternative 3, the preferred alternative, and is incl uded as
Appendix L in this FEIS. The elements of the plan are summarized
i n Sect'i on 5. 2I.7 . Regardl ess of the al ternati ve sel ected f or rerne-
dial act'ion, a mi ti gati on p1 an wi 11 be an i ntegnal part of the pro-
ject. In the event that Alternat'ive 2, 4, or 5 is selected,
revjsed mitigation plan containing the same essential elements as
the draft plan, included as Appendix L, would be developed and
imp'lemented.
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Comment b

Commenters
costs and
pl emented
452, 508,

Response b

req uested that the EIS provi de greater detai I on the
terms of the biological mitigation plan that would be im_jf the Bodo Canyon site were selected. (492, 493, 451,
509, 515, 516)

3.

A draft mitigation p'lan containing various mitigation measures and
estimated costs is included as AppendiX L, witotite Mitigat.ion
Plan, of thjs FEIS. Tab'le 1.4.1 provides estimated costs f6r the
following measures; education programs, speed restrjctions, timingof remed'ial action act jv jties, road signs, reporting of roai tci tts,
re'imbursement of road ki I ls, van poo'l'ing, timing of road construc-tion activities, exhaust system checks, firearmi restrictions, hab-itat enhancement and replacement, and others.

Comment c

One commenter inquired how the cDl,l would be compensated and what ad-djtjonal costs would be'incurred by them jf the Bodo Canyon site
were selected. (534)

Response c

The D0E_ recognizes that the CDW would incur additional costs during
remedial action (Section 1.3.4 of Appendix L). Section 1.4.1 of
Appendix L discusses this 'issue.

Comment

What would be the loss to recreationists,using the Bodo l,lildljfe Area
during _truck travel, closing of county Roads-211 and zr2, and other
di sposal operati ons? (534)

Response

Current estimated recreational use (11,g50 days/year) of the Bodo wjld-life area and est'imated recreational loss (3946 days/year) durjng reme-dial action (Alternative 3) are provided in Sectioni 4.9.2 and"5.g ofthis FEIS and Section 1.3.3 of Appendix L.

Comment4.

Before
'i ssued
on it.

'issuance of a f inal EIS, a wildr if e m'itigation plan should be
with enough response t'ime for the public 1o review and comment(508, 509)
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Response

The DOE acknowl edges the commenter's
mit'i gation plan pri or to the issuance
di s agrees wi th the need for earl y publ
L of the FEIS contains a draft w'i ldlife

desires to rev'i ew the wildl'i fe
of the FE I S. However , the D0E

'i c revjew of the p1 arr. Appendix
mj ti gat'i on p'l an.
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6.L2 TRANSPORTATI ON

The majority of transportation related comments expressed concern that
County Road 141 (Wildcat Canyon Road) would be used to transport tailings to
Long Hollow. These concerns were almost exclus'ively from local area res'idents
includjng people 1iv'ing in the Rafter J Subdiv'is'ion who submitted a petition re-

.questing that an alternate road be constructed. 0ther'comments involved changes
to the Boclo Canyon road and the effectiveness of dust control during truck haul-
age. The DOE's responses and comment summarjes are given below.

C ommen t

Marry commenters expressed concern over the use of |,Jildcat Canyon Road
(County Road 141) for Alternatives 4 and 5.. Commenters felt it would
be very dangerous for haul trucks to use Wildcat Canyon Road sjnce jtjs used as the major route for access to Durango by the resjdents that
live jn the Long Hollow area. Commenters recommended that a road be
constructed to run para11e1 to Wildcat Canyon Road for use by haul
trucks. (351 through 391, 422, 423, 424, 425, 447, 453, 455, 510, 511,
526 , 537 , 543 , 52I , 429 , 439 , 440 , 447, 379 , 379 , 47 6, 492, 557, 558 )

Res pon se

2.

Both Alternatives 4 and 5 were mod'i
a haul road parallel to hlildcat
lvould not be used by haul trucks.
the FEIS 'i ndicate this change.

Commen t

fi ed to i n cl ude th e co nstru ct i on of
C anyo n Ro ad . l'.J'i I d cat C anyo n Road
Sect'i ons 3.2.5, 3.2.6, and 5.14 of

An indi vidual asked 'if the Bodo Canyon Road would meet transportat'ion
standards. (513) A citizen organization asked other questions: What
will be the level of access improvements from County Road zll to the
pi'les? t,J'ill road profiles and cross sections be prepared for jnclu-
si on in the f i nal EIS? What maintenance measures wi I I be necessary to
prevent cleterioration of the gravelled roadbeds? (487).

Response

The haul roads woul0 be widened ano improved and would comply with La
Plata County road standards. A minimum wjdth of 35 feet would be re-
quired for two-way traffic with the 25-ton-capacity haul trucks for
Alternative 3a (transport of tailings to Bodo canyon by truck). The
haul road would be compacted, a geotextile fabric would be p'laced un-
der a gravel surface, and a water or chemical dust pall'iative applied
to minimize dust (Section 3.2.4). Additional improvements will in-
clude, where necessary, safety beams, drainage ditches, and culverts.
Actual construction drawings for road profiles and cross sections are
beyono the scope of the Final EIS. The haul road would be reqraded
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3.

an d resurfaced as
act'i on. The road
bi I tzati on at Bodo

Commen t

What would be

Rjdges Basin?

Res pon s e

necessary to rnai ntai n road i ntegri ty duri ng remedi al
woul d not have to be wi dened for Al ternati ve 3b, sta-

Canyon using a conveyor system.

the effect of traffic 'increases past the CDW House jn
(453, 455)

4.

There woulo be no change in traffic patterns past the CDI,J House for
Alternatives 1, 2, and 3. For Alternatives 4 and 5, County Road zLL
woul d have to be widened and 'improved. A m'inimum width of 35 f eet
would be required for two-way traffic of the 25-ton-capac'ity haul
trucks. As given in Table 1.3 of the EIS under Alternative 4, the esti-
mated truck traffic would be 460 trjps/clay for five months and 534
trips/day for 15 months. Under Alternatjve 5, the maximum est'imated
truck traffjc would be 7? trips/day for 51 months (Section 5.i4 and
Table 1.3).

Comment

Include a consideratjon of hard surfacing the Bodo Canyon road; de-
scribe cost estimates, impacts, and mit'igations. (534)

Response

5.

The cost esti mate for hard surfaci ng
Canyon road 'i s approx'i mately $3 mjllion
with gravel. At this timeo hard surfacjng

C omrnen t

[^lould DOE pay for the road maintenance program? (493)

Response

DOE will pay
of roads on
sponsjbjlity
al I tru ck'i n g

duri ng remedj
percent ) and

(s"i x-inch asphalt) the Bodo
more than simp'ly resurfacing
is not under cons'i deration.

90 percent and the state ten percent for the majntenance
tne sites. Maintenance of county/state roads is the re-
ot the county/state and is funded through taxes paid by
firms. If County Roads 211 and 2L2 are totally ded'icated
al action, maintenance will be pajd for by the DOE (90
the state (10 percent).
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7.

6. Commen t

A traffic s'i gnal may
an d County Road 141
ther Al ternati ve 4 or

Response

Traffi c acci dent
stead of national

Response

be needed at the j ntersecti on
and at the turnoff to the Long
5 js selected. (493)

of County Road ?iL
Hollow site if ej-

Al ternati ve 4 was modi fi ed to i ncl ude
parallel to County Road L4i. County
haul trucks and therefore a traffi c
Sections 1.3.4r 3.2.5, 3.2.6, and porti
vised accord'i n91y.

Comment

the construct'i on of a haul road
Road 141 wou I d not be used by
sjgnal would not be needecj.

ons of Section 5.0 have been re-

8.,

The use of canvas tarps to cover truck loaos of tailings or wetting of
truck loa0s of tailings will not adequately control maierials frorn-be-
ing blown off trucks during transportation. (424, 425, 499) Another
commenter stated that hauljng ta'ilings in uncovered trucks would cause
wjdespread dispersal of radioactjve dust. (512)

Response

Fiel d observati ons at other remedi al actj on projects and at UMTRAProject si tes at Grand Juncti on, .Shi prock, Sal t Lake Ci ty, and
Canonsburg,have shown that canvas tarps and wetting adequately control
release of airborne materjals from trucks during transportatjon.
Periodic UMTRA Project Health and Safety Audit surveys (available at
the UMTRA Project Office, Albuquerque, New Mexico) are conducted to en-
sure that covers f i t secure'ly and that contam'inated material j s nor
cling'ing to loose edges of covers. In addition, a truck wash system
would be constructed to cleanse the trucks'exterior prior to leav'ing
the disposal site and prior to leaving the Durango site.

Comment

ratjos for specjfic road segments should be used jn-
averages . (493 )

As in the case with any forecast that extrapolates from historical da-ta, the predicted number of fatal/injury traffic accidents that is pro-
vjded in this EIS may represent an underestimate of what actuallv willoccur. However, the prediction also may be an overestimate ,jr fu-
ture accidents. A historical data base that is OroaoEF-tna-n the par-ticular roadways that may be used jn the remedi al action was used
because of a lack of traffic intormation specific to County Roads 211,2i2, and I4t (see Sectjon 4.LZ.l).
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9. C ommen t

I,Jhat is the potent'ia1 f or accidents 'involved in moving the tai lings?
(414)

Respon se

The potenti a1 f or acci dents under each remed'i al acti on al ternat'ive i s
quantified jn Section 5.14 (lmpacts on Transportation Networks) of the
EIS.

10. Comment

injuri es for AlternativehJhy are there
Al ternat'i ve 4?

Response

more truck-rel ated
(4e3)

th an

There are more truck tri ps and hence mi I es
Al ternati ve 5 than to compl ete Al ternati ve 4.

travel I ed to comp I ete

The primary differences which translate into more miles travelled un-
der Alternative 5 than A'lternative 4 include:

- Relocat'ion of the plant faciljties used jn reprocessing operations
from Naturita to Long Hollow.

- Transport of materials used in the reprocessing operation from
Ga11up, New.Mexico, and Grand Junct'ion, Colorado, to Long Hollow.

The transport of recovered uranium and vanadium from Long Hoilow to
Bl andi ng, Utah.
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A number of commenters
the Animas-La Plata project
zoning approva'l , the use of
I and use, and jmpacts to I i
Ute Indian Reservat'i on. D0E
low, along with summari es of

6. 13 LAND USE

j nq ui red about the ef f ects of t-he remedi al act j on on
or vi ce- vers a . Other statemen ts concerned cou nty
pri vately owned I and f or a d'i sposal si te, f uture

vestock grazi ng, pu bl i c ut i I i tj es , and the Southern
' s response t,o each of these i s sues j s presented be-
the comments.

Commen t

The cumul at'i ve ef fects
P roj ect (An i mas -L a P I ata
439, 440, 493, 473,515,

of the remedial action and the Ridges Basjn
) should be addressed jn the EIS. (454, 427,
539o 537)

2.

Respon se

]1. p_tanning the remed'ial act'ion, the DOE has considereo the possible,
1 i kely, cumul ati ve effects of the Bureau of Recl amat'i on's Animas-La
Plata Project. The Ridges Basin Reservo'ir component would jnundate
part of county Road ?Lr and a water intake structure would be con-
structed at the raffinate ponds location. Projecting the entire rangeof cumulative effects of the projects is not necessary because of t[e
uncerta'inty of when construction of the Animas-L.a Plata Project would
begin due to lack of funding from congress. As the An'imas-La plata
Project stands now, the schedule.put forth in its Environmental
Statement contlicts little with that of the Durango remedial actjon.

Cornment

D'isposal at Bodo canyon or Long Hollow would require zoning approval
by La Plata County. (493)

Respon se

Th e DOE

would be
However,
than a I
DOt h as
I and use

Comment

Use of
mi stake

agrees that coordination with the La plata county, government
essenti al for any of the remedi al acti on al ternati ves.

La Plata County uses a land use change
and use zoni ng approach for managi ng

approval system rather
land development. The

wi ll comply with localrevj ewed the county regul atj ons and
req ui rements .

3.

prjvately owned land as
if pub'l icly owned land

an al ternati ve o'i sposal
is available. (439, 440)

site vvould be a
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4.

Res pon s e

The chojce of acceptab'le sites for the stabilization of uranjum mill
tailings is based on many factors (such as those described in Append'ix
C, Alternatjves that were Considered but Rejected, page C-4 of the
DEIS). 0f primary concern are geotechn'ical characteristics. It js im-
perative that the site that is chosen be geotechnically suitable, en-
abling stab'ilization to be as secure and permanent as poss'ib1e.
Current and potent'ial future land uses were considered in selecting a1-
terrrate disposal sites. The use of private land is considered when
the I and offers benefj c'i al characteri sti cs whi ch publ i c I and cannot.

Comment

The DOE should reeval
Long Hollow site wjth
i derrti al devel opment.

Response

uate the pr0ject'i ons of f uture I and use near the
more emphasi s on the expandj ng I ow-densi ty res-
(424 , 425, 5 37 )

The EIS describes potent'ia1 future land uses in the Long Hollow area
(e.g.o the sujtability of the area for low density housing because of
the flat terrain). The EIS also mentions that such development is oc-
curring in the area, and that precise projections of residential devel-
opment i n the area are sornewhat subjecti ve. Thus, the approach
utilized was to describe potential future uses rather than to make pro-
jections (see Section 4.9.3).

Comment

More emphas'is should be placed on the use of Long Hollow as grazing
land. (488)

Alternat'ives 4 and 5 would shut down sheep ranch'ing operat'ions during
rentedial action due to traffic and noise. (453, 488)

Respon se

The DEIS described, in Section 4.9.3, the current and h'istoric uses of
the Long Hollow site for sheep grazing and lambing. The land targeted
for the proposed Long Ho11ow sjte (80 to i95 acres) and the immediate
v'ici ni ty (1100 acres total ) are used by the owner f or grazing. Th'is
acreage is an important component of a 2000-head sheep operation. A

loss of the entire parcel would disrupt the operat'ion, forcing the own-
er to find other gr"az'ing land or djscont'inue the operat'ion. The land
use within a five-mile radius of the Long Hollow site is djsplayed on
a detailed map in.Appendix I, Information on Populations, Socioecono-
mics, and Land Use, page I-29, of the DEIS. The use of lanci dt, and
in the v'icinity of, the proposed Long Hollow site for grazing is also
presented in the text in Appendix I, page l-27, of the DEIS.
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6.

Section 5.8 in the FEIS
pact to s heep ran ch'i n g 'i n

Comment

has been revi sed
the area.

to more clearly s tate the j m-

The EIS should address the
ti ves. (493)

Response

jmpacts to utilit'i es for all of the alterna-

None of the alternatives are expected to place demands on utiljties
which cannot be met wjth existing facilities. This is expressed in
Section 5.15. Although utility installatjons exist on or near both
the Bodo Canyon and the Long Hollow disposal sites, remedial action
would not affect these instal lations.

Comment

commenters requested that DOE initiate consultation with the u.S.
Department of Interior and/or the Southern Ute Inoian Trjbe concerning
the impacts of Alternatives 4 and 5 because the Long Hollow site, a1-
though pri vately owned, 'i s wi thi n the exteri or boundary of the
Southern Ute Indian Reservation. (473, 4Bg, 5ZZ)

Respon s e

The Long Hol low site is on the northern edge of the southern ute
Indian Tribe Reservation boundary although the surface of the land is
privately owned. currently, Alternative 3, relocat'ion to Bodo canyon,is the preferred alternative. Implementat'ion of this alternat'ive
would have ljttle impact on the Southern Ute Reservation. If either
Alternative 4 or 5 were selected, addjtional consultation wjth the
Department of Interior would be undertaken.

7.
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6. 14 MINERAL RESOURCES

F i ve m'i neral resource j s sues were
Department of Health, a local c.i tizens
and the U.S. Departtnent of Interjor.
responses.

evident in commertts from the Colorado
gr0up (CCAMP ) , the Dur an go Tas i< Force ,

Tne issues are stated below along witit

3.

Comment

The EIS shclulo state
l es s expen s i ve unoer Al
(4e3)

Response

that future rec0very of uranjum would be rnucft
ternatjve 4 trtan under Alternatjves 1, 2, or 3.

Agreed.

Comment

Another commenter said that if recovering the remaining uranium and va-
nadium values js So important, whJ have no mineral development compa-
nies shown an interest jn the reprocessing concept. (515)

Res pon se

Alter:native 5, reprocessing of the tailings at Long Hollow, was includ-
eci in the DEIS as the preferreo alternative because ot the estimated
content of vanadium and uranium"in tne tailings ano because the former
owners (Ranchers Exploration and Development Corporat'ion) nad planneo
ar one time to reprocess the tailings to recover the mineral values.
The current owner, Hecl a Mi ni ng Company, has j ndi cateO that reprocess-
ing is not feasible at this time. To date, only one other firm has ex-
pressed a limjted interest ano, thus, relocat'ion to Booo Canyon is now

the preferred alternative in this FEIS.

Comment

Sand and gY'avel deposits
Roac 14i from Long Hol I ow.

Response

are available on prjvatc land across County
(4e3)

deposits wh'i ch are pres-Tne DOE is aware
errt"l y west of the

0f commerci al
Lorr g Flol I ow

sano and gY'avel
q,ifo
JVva

3E9



4. Comment

what is the impact on the loss of mineral values, such as the coal un-derlying the Bodo Canyon site? (534) It js stated that the Bodo
canyon site is underlain by as much as 400,000 tons of potent.ially re-
coverable coal . Provide irrformat'ion concerning ownership of mineralrights at the site. (554) Alternative 3 will cause a loss of mineral
resources to the Colorado D'ivision of W.ilcjl if e. (493)

Response

These issues are discussed'in Section 5.5 of the EIS.

5. Comment

6.

Remedial action js 1.ike1y to have little affect upon the possible re-
c0very of minerals from the smelter s1ag. The slag remaining at the
Durango site is the result of go1d, silver, and lead 

-smelting 
which oc-

curred prior to the milfing of uranium ore. High temperatures of the
smelting processes fused the silica contajned in tfre ores with the re-
sidual meta'ls. Crushing and resmelt'ing the sl ag woulci be a costlyproposition jn which no commercial venture has expressed interesr.
However, if Alternative 3, 4, or 5 is implemented, recovery of mineral
resources w'il I be decjded upon by the current owner, Hecl a Mining
Company.

Comment

section E.2.2, Appendix E, Soils, Geologic, and Seismic Information,
discusses the mineral resources near the Durango, Booo canyon, and
Long Hollow sjtes, but does not provide maps showing the tocatjons ofthe coal mines near the Booo Canyon site or othei mineral sources.
(554)

Res oon se

D0E shou I d descri be how remedi al
the mi neral resources remaj ni ng
site. (489, 493)

Response

Inactjve, abandoned mines are
Canyon and Long Hol I ow s i tes .

al m'i les djstant.

C ommen t

0rre cornmenter suggested that
cou I o l.re recovered (as wel I as

act i on vvou I d affect the recovery ofjn the smelter slag ar the Durango

present vvjthjn the vjcin'i ty of the Booo
The nearest acti ve coal mi nes are sever-

radium and otner ra0'i oactive elements
uranjum) during processing. Tne radjo-

7"
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B.

active materials could be stockpjled until the market price for the ma-
teri al s improves. (4i9)

Respon se

The future market for radium and other rad'ioactive elements is highly
speculative and is not significant enough to affect the remedial ac-
ti on deci si on. If a deci s i on 'is made to reprocess the ta'i 1 i ngs, addi -
ti onal consi derati on woul d be gi ven to by-product mi neral recovery
during preparation of the final design.

Comment

In view of trre present uranjum prices, reprocess'ing could be delayed
for a period of at least 10 years until the price of uranium improves.
(426)

Res pon se

The DOE has been given a congressional mandate to complete the remedi-
al action by March, 1990. Delaying the cleanup would not only fail to
meet the requirements of UMTRCA; and there is no assurance that the
price would improve suffic'iently to warrant selection of the reprocess-
'ing a1 ternat j ve.

Comment

What effect would Alternatives 4 and 5 have on oil and gas potential
at the Long Hollow site? (489)

Res pons e

9.

0i I
to
( Mei
duce
COSt
Sect.i

and gas potenti al at
moderate , al though
boso 1985). MovjnE

the probabi 1 i ty of

the Long Hollovl sjte is considered to be low
developjng a well would have a high risk
the tailings to Long Hollow rttould further re-

0'i I and gas devel opment because of the hi gh

of angle drilling to recover reserves possioly beneatn the site
on 5.5 ot the FEIS has been revised to clarify this point.
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5.15 AIR QUALIIY AND NOISE

Comments from the Colorado Department of Health, a local cjtizens group,
and seven individuals related to air quality, meteorology, and noise. The riajoi-ity of the comments focused on the dust which would be released during the reme-dial actjon. Summaries of the comments and DOE's responses are given below.

C ommen t

The DEIS
Lorr g Hol

Response

Use of the
air quality

Response

_ does not aoequately consider wind velocities (particulariy at
low) and potent'ial wincrblown dust. (510,511, S3l)

The DEIS oresents wind data for Durango ano Bodo Canyon for the period
February, 1982, through January, i983. No meteorologi ca1 data were
collected at Long Hollow (see comment and Response #4f. As stated jn
the DEIS, wind direction in Long Hollow is probably more southwesterly
than 'in Booo Canyon due to the di ff erence 'in ori entat'ion of each val -ley. wind speeds in Long Hollow would be expected to be slightly h.igh-er than jn Bodo canyon because Long Hol low js fl atter- witn lessrelief, and also has less vegetation which would tend to reduce wjno
speed.

winoblown dust or fug'itive dust will occur; however, there are effec-tive mitigation measures which would be'implemented (e.g., applicatjon
of water and/or chemical surfactants). Since the comment does not in-
d'icate what is lacking in the cons'ideration of wind and dust, it isd'ifficult to address the comment. TSp 'levels were predicted fbr Long
Hollow, as for the other sites, by means of the Va11ey model.

Comment

(County Road zLL) would create

Agreed. Estimates of maximum emissions and mi t'igation measures are
d'iscussed in Sections 5.3 and 5.ZL.Z, respectively.

Comment

ex'i sting Bo0o Canyon Road
prob I ems . ( 535 )

Due to inaccessibjljty of the Long Hollow
have been as sumed to be the same as at the
mjles away: wjnd speed and directjono ajr
pr0bable max'i mum precipitation, exjsting radj
pended particulates. This 'i nf0rmat'i on must
based 0n "sjte-specifjc data" for the Long Hol

site, the followjng data
Bodo Canyon site, eight

stabjlity, water qua'l ity,
onucl i des , and total sus-
be prov'i ded i n the FE IS
low site. (515, 454).

392



4.

Response

The owner of the Long Hol low s'ite den'ied access to hi s property during
the perjod. Consequently, there are little requested data which are
ava'ilable. Data collected at the Bodo Canyon site are not "assumed to
be the same" as would have been measured at the Long Hollow site.
Rather, it js reasonable to assume, in the absence of site-spec'ifjc da-
td, that, due to the short distance separating Long Hollow and Bodo
Carryon, and due to the the topographi ca1 and surf ace s'imi I ari t'ies, no
significant d'ifferences would be observed between measursnents of the
same parameter at each site. Signifjcance relates, 'in this case, not
to the statistical determination, but rather to the size of a differ-
ence that would infl uence the sjte sel ection process. Since there
have been no hypotheses establ jshed ahead of time (e.9., does wind
speed exceed X mph more than ten percent of the time?) as criteria by
which to eliminate or favor sites, the lack of s'ite- specifjc ambient
environmental data for Long Hollow does not mean that reasonable con-
cl usions cannot be drawn by examining proximal or regional data.
Thus, the DOE believes that the jnformatjon provided in this EIS is
more than adequate to estjmate impacts and provi de for compari son
among alternatives.

Comment

The dust emission estimates should
ing an0 crushing of ta.i lings prior

Response

incl ude em'i ssjons generated by dry-
to reprocessing. (454)

It is anticipated that drying of the tailings, should it prove to be
required occasional ly, would be largely accomplished during the load-
ing, hauling, and unloading activities which would occur prior to re-
process'ing. Emissions from these activities were accounted for in the
current emi ssi ons i n ventory. In the event that hi gh moi sture content
necessitates a separate drying step prior to reprocessing, fugitive
emiss'ions would be minimal, especially since the entire tailings pile
would not require special drying. Those portions of the pile wh'ich
must be drjed rvould be damp initially and l'ittle or no dust would be
generated. The drying process would continue untjl the required mois-
ture content is reached and the tai l'inqs would then be f ed 'into the re-
processi ng system.

Due to the physical nature of the taiiings, crushing would not be re-
quired. Tne tailings are a finely-grained sand-l'ike material which is
quite unif orm in size. Throughout the exist'ing p'ile it is I ikely that
there are areas where aggl omerati on has occurred due to compacti on
over time. Such agglomeration would be broken up during the normal
earthmoving, ioad'ing, hauling, and dumping act'iv'ities. The mixing pro-
cess vvou'lci further reduce any large particles. Wh'i1e a portable crush-
er 0r screen may be required infrequently, there would be no routine
crushing operation whjch requires cons"iderat'ion as a separate major
source of f ugi t'ive dust.
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Commen t

Fugitive dust emiss'ions during the remeciial actions could be
reduced by adopting dust control measures such as: (l) speed
for trucks on unpaved roads:' (2) hydromulching material piles;
of synthetic covers until revegetation is complete; and 4)
trucks that will haul uncontam'inated materials. (493)

Res pon se

further
control s
(3) use

covering

6.

The above suggest'ions are al I possible aod.i t'ional methods of increas-'ing the effectiveness of mit'igat'ion measures (see section D.z.r4,
Appendi x 3, Meteorol ogi ca1 and A'ir-Qua1 i ty Informati on, of the DEISifor corttrol of fugi ti ve parti cul ates. Each method wi I I be eval uated
by the state prior to 'issuance of an Air Pollutant Em'issjons Notice to
the remedial action contractor.

Comment,

Were the particulate re'leases from the hauling of cover materials and
maintenance of on-site roads included in the calculations of total par-
ti cul ate re'l eases ? (493)

Response

Yes. See Section 0.2.7, Table D.i7, and Table D.18 of the DEIS.

Comment

B.

The ai r parti
the fact th at

Response

The expl anati on
woulo be eas'i er

The emission calculat'ions in Appenoix D in the DEIS assumed that
county Road 141 was unpaveo in order to place an upper limjt on the po-
tential air impacts. Alternative 5 has subsequently been revised to
elim'inate taifings haulage on county Roao 141 in favor of using a grav-
el surfaced haul road which would be constructed for the remedial ac-tion. The emissions in the Addendum to Appendix D in th'is FEIS assume
that the haul road'is unpaved.

Comment

culate emissions calcularions should take into account
County Roao 141 is paveo. (493)

of wind stabjlity should be rewritterr jn language that
for laymen to unoerstand. (4'24, 4ZS)
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Res pon se

Secti on

Comment

Wou I d there be an
( 4e3 )

Response

Yes. Please refer to Sect'i on
1 - no act'i on ano Tables D-B

ormat'i oro of the

10 . Commen t

The tIS shoulo conta.i n a
specific noise sources and
related noise. (493)

Response

Ttre noisy act'i vjties jncl
conveyors, truck haul ing,
rati on at the taj 1 i ngs pi

4.3.4 of this FEIS has beert so revt sed.

jmpact to ajr qua'l ity for Alternative I (No Action)?

5.30 Impacts on Ajr
and D-9, Apperrdjx D,
DTIS.

Q ua1 i ty Al tern at j ve
Meteoroffi

more comprehensjve djscussion of site-
'i mpacts, part'i cularly transp0rtatjon-

1i

In the absence of recorded ambient sound levels for any of the dispos-
al sj tes, I i tt1 e more can be sai d beyond stati ng the typi ca1 val ues
for ambient sound levels as described in section 4.10 of the DEIS.
Estimates of noise levels emitted by trucks ano construction equ'ipment
were obtajned from a noise-preoictjon model. The expected increases
in sound levels due to constructjon and transportat'ion are clearly de-
scribed in Section 5.9 of the DEIS. It should be noted that the model
is conservative with respect to predicted sound 1eve1s, i.e., values
used to discuss impacts are high rather than low. Consequently, the
DOE believes the existing DEIS sections related to noise levels and'im-
pacts are adequate.

Comment

t^lhat noisy activjtjes rnent'i oned
to Tarn to 7pn? (493)

Response

in Section vvou I d be restri cted3.

ude loadirrg tai lings
con veyor oper at i on ,

le or disposal site.

or ru bbl e o nto
and heavy eq uj

trucks or
pmerlt ope-
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6.16 SCINIC, HISIORIC, AND CULTURAL

Key issues'identifieo in comments relating to scenico historic, and cultur-
al resources were: (1) requests for more information on archaeological siteso
(2) preservation of the historjc smelter stack, and (3) impacts to the proposed
La Plata Canyon Nat'ional Natural Landmark. Comments came from the State of
Colorado, the U.S. Department of Interior, the l-eague of Women Voters, the
Durango Task Force, the Wildlife Society, ancl fjve inoividuals. The comment sum-
maries and DOE responses are given below.

C ommen t

S ever al commen ter s

sources. (4?4, 425,
expre ssed concern f or.i rnpacts
475, 493, 5i5, 519, 549)

to c ul tur al re-

Comment a

Furtlrer information should be irrcluded otl
torj cal or cul tural sj tes and how they may
djal action. (424, 425) What spec'i f ic mi
i mp I emented wj th regard to affected cul
Canyon ? ( 549, 519 , 515 )

Resp0n se a

V i brat'i on d ue to heavy truck tr af f i c
tural damage to the bri ck smelter
Becaus e th i s wou I d create an un safe
will be disrnantled. Ground vibrat'i on
ol ogi ca1 si tes j n the area because
structures.

the archaeologjcdl , hjs-
be af fected by the reme-

tigation measures w'i ll be
tural resources at Booo

would probab'l y cause struc-
stack at the Durango sjte.
worki ng cond'i ti on, the stack
would not affect the archae-
none of them are standing

archaeological features may

The DOE has conducted several Class III archaeological surveys in-
c1 udi ng the Durango si te, the Bodo Canyon s'i te, the Lorrg Hol I ow
s'ite, and adjacent transportat'ion corridors. Sections 4.11.3 and
5.10 describe the results of the archaeological stud'ies.

Mitigation
incl ude:

measures for jmpacts to

Mod'i fication to the
chaeol ogi ca1 si tes.

Excavat i on of some
the max'i mum arnourrt
sible.

sj gnj fj cant archaeol ogi ca1
of scjentific dat,a that is

s i tes to recover
reaso nab 1 y pos -

fjrral design to avoid some sj gni fi cant ar-

Detai I ed mappi ng of
f acts.

surf ace f eatures and col 1ect'i on 0f arti -

Altnough the complete cultural resource rnitigation plan for Alterna-
tive 3 has not been finalizeo, Section 5.n.6 describes the basic
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el ernents of
consul tat'i on

Comment b

the pl an. The
w'i th the Col orado

rn'i t'i gati on p1 an
S tate H j stori c

w'i ll be finalized in
P reservat i on Off i cer .

The costs of the archaeol ogi ca1 mi ti gat'ion p1 ans need to be 'ident'i -
fied. (493)

Response b

The prel i mi nary cost, esti mates f or mijn Bodo Canyon, along County Roads
stack ran ge from $100 , 000 to $1 30, 000 .

Comment c

Arch aeol ogi
zLL and I4I

Response c

ti gat i on of cul tural resources
2II and 2L2, and the smelter

cal surveys of the borrow sites and along County Roads
should be performed as soon as possible. (493)

In addition to the archaeological surveys described in the DEIS, a

Class III archaeological survey was conducted in November,1984,
a'long part ot County Road zLL DOE is proceeding with cultural re-
Source studj es whi ch woul d accompl i sh archaeol ogi ca1 surveys, test-
i ng, and data recovery, where needed, for al I of the acti on

alternatives. Th'is course of action is being taken to ensure that
the project will not experience delays. After the record of deci-
s'i on has been publ i shed, D0E wi I I di scontinue archaeol ogi ca1 stud-
j es on the al ternati ves that are no 1 onger bei ng consi dered.
Protecti on of cul tural resources i s bei ng faci 1 i tated by a

Programmati c Memorandum of Agreement between DOE, the Colorado
State H'istoric Preservation Office, and the Advisory Council on

H'istoric Preservation. Sect'ions 4.i1.3 and 5.10 of this FEIS have
been upciated to refl ect the current status of archaeol ogi ca1

i nvesti gati ons.

Comment d

The cultural site at Long Hollow should be tested as soon as possi-
ble. (493)

Response d

By selectjng Alternatjve 3o disp0sal
ferred alternatiVe, the D0E Deljeves
need to conduct subsurface test i n g at
si te. The cul tural resource s i te i n

at Bodo Canyo n

that there 'i s

the refet-enced
questjon js so

, ds the pre-
not an ur gent
archaeol og'i cal
smal I th at an
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archae_o'logical test'ing and data recovery program coulo be completedat a later date without delay to the remedjal actjon (in the evenr
that the Long Hollow site were selected for tailings disposal ).

Comment e

The state of colorado stated that when the final alternative is cho-
sen, the DOE must complete a derermination of effect and develop a
plan to avoid, minimize, or rnitigate the adverse effects of any e1-
igible cultural resource. (493)

Response e

Agreed. The DOE has entered into a programmatj c Memorandum of
Agreement (PMOA) with the Advisory Council on Historic Preservatjon
and the colorado State Historic Preservation Officer (sHp0) regard-
ing the protectjon of cultural resources associated with the [Ufnn
Project in colorado. The PMOA established procedures that the par-
ties p'ledge to comply with in fulfil f ing the requirements of
section 106 of the National Historic preservation Act of 1966.

Comment f
Has a determi nati on of e1 i gi bi 1 i ty for nomi nati on to the Nati onal
Register of H'istorjc Places (NRHP) been made for cultural resources
which would be affected? (489)

Response f
The status of
of this F[IS.

C ommen t

|^l jth taj l ings
the stack wi I I
the djffjculty

di spos a1 at Bodo Canyon as the
have to be demoljshed for safety
in decontaminating the stack.

preferred al ternati Ve,
reasons and because of

the el .i gi bi'l i ty deterrni nati ons 'i s gi ven i n Tabl e 4.10

2.

Two commenters stated that the smel ter stack on the Durango si te
should be decontam'inated ano left intact. (499, 4gZ) Another
commenter requested that the preservation of the smelter stack be in-
cluded in the cost estimate and presented in the EIS. (493)

Res pon se

Tne cost estjmate for decontaminating the stack is $100,000 and does
not include the cost for stabilization of the stack. Tnis cost is notpart of the cost estimate as presenteo in the DEIS because it'is as-
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3.

sumed that the stack wou I d be dernol 'i s heci .

to demol 'i sh the stack has been req uested
Preservat'i on 0f f i cer .

Comment

reviseo to'i nd'i

Concurrence on the decision
from the Col orado Hi stori c

The EIS should be
Preservatl on Off i
elig'i b1e for nom'i
( 4e3 )

Response

cer (SHP0 ) has
nat,jon to the

cate that the Colorado State
determined that the smelter

National Register of H'i storic

See revised Sections 4.L1.3 and 5.10 of this FEIS.

H j stori c
stack 'i s

Pl aces.

4.

Agreed.

C ommen t

Several commenters sugggsted that the
tori cal monument because of i ts rol e

ar weapons . ( 159, 4'r4, 427 , 443)

Response

Although the ta.i lings p'i 1e may have
from Congress i s to conduct remedj al
heal th an d saf ety 'i n comp I j ance w j th
memor j al i ze the past . Howe ver , DOE

ment of a h'i storical marker.

Comment

taj 1 i ngs pi 1e be madejn the product,ion of
into a his-

ear'l y nucl e-

h i stori cal va 1 ue ,
actions that wjll
the EPA standardsjs not opposed to

DOE's djrective
promote pu bl j c
rather than to
the establ i sh-

5.

One commenter requested that DOE address the potent'ia1 impacts of reme-
dial action on the Animas River Va11ey, a potential National l\atural
Landmark wh'ich includes a sectjon of the northwestern portion of the
Durango site. (489)

Res ponse

The Durango process'ing site js located on the south end of the 32,000-
acre portion of the Animas River Va11ey whjch has been proposed for
listing on the National Reg'istry of National Landmarks. The Registry
is a I'istjng of national1y significant ecologica1 and geologica1 fea-
tures'in the United States. Section 4.il.2 has been revised to recog-
nize the geologic and ecological values present in the Animas River
Va11ey. As noted jn Section 5.10 of the FEIS, remed'ial action at the
processing s'ite is not expected to d'iminish the scenic value of the
proposed landmark which extends from Durango north to Silverton.
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6.L7 SOCIOECONOMICS

Loss of tourism, changes in income, tax revenue, and employment, and econom-ic hardship of ad;acent landowners were among the socjoeconomic topics mentioned'in the comments. Tourism irnpacts were the concern of 372 commenters, making it
one of the issues of greatest public interest. The DOE's response to each socio-
economic issue is gi ven below fol lowing each ccrrrnrent summary.

Comment

Matty cornmenters requested that the FEIS incl ude a cii scussjon of the im-
pacts of the remeoial action on the tourist industry in Durango. The
majority of these comments were submjtted by means of form letrers.(l through 350, 392 through 406, 413, 448, 463, 482, 483, 513, 515,
516,536,550)

Respon se

Appendix N, Tourism Evaluation, of this FEIS presents the results of a
study wh"ich evaluateo tne effects of the alternatives on the Durango
tourism industry. Various sect'ions of this FEIS have been mod'ifjed to
account for the new data. Tourist response to constructjon of any
type is highly variable. Tourism impacts at Durango would hinge upon
the I eve'l of attenti on that i s gi ven to the remed'i al act j on by the me-
dia drrd tourist perceptions of personal rjsk associated with the
project.

Comment

The FEIS should include
resi dents and vj si tors.

Response

a statement 0n the psychological jmpacts to
(482, 493, 545)

3.

Psychological impacts from remeoia'l actjon are extremely diffjcult to
assess. As determined by the U.S. Supreme Court (U.S. Nuclear
Regulatory commjssion vs. People Against Nuclear Energy), evaluationof i nd'i rect psychol ogi ca I impacts i s beyono the scope of NEPA, a!.ro
thus, is not consioered in this EIS.

Comment

Several j nq u'i r j es
sites and adjacent

l'l/ere made
I an ds .

AS to the impacts to or{ners of d'i sp0sal

Comment a

The FEI S shou I d eval uate ano
lifestyle, and quality of I
(453, 498,493, 52L, 535, 537,

consjder the jrnpact on ihe livel jhood,
jfe on the nearby property owners.
543 )
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Res pon se a

Tne grazing of livestock is the primary use of land by property own-
ers in the vicinity of the proposed Bodo Canyon and Long Hollow
sjtes. Tnis land use and, thus, the l'ivelihood and lifestyle of
property owners in the vicinity of either proposed site would be af-
fected to some extent during the remedial action. However, the re-
medjal action is a relat'ively short-term activity and post-remedial
action impacts would be minimal. Property owners whose land is di-
rect'ly af fected by rerned'ia1 action operations could have thei r I ive-
lihoods and lifestyles impacted, for example, by the need to change
their grazing operations. The severity of such impacts woulci de-
pend on the aoaptabi I i ty of
remedi al acti on actj vj ty, as
tj on measures undertaken.

these operations to changes brought by
well as on the effectiveness 0f mitiga-

The quality of life of property owners near remedial action sjtes
would be affected by dust, noise, and any changes in livelihood or
lifestyle necessitated by the rernedial actjon. Mitigat'ion measures
designed to minimize dust, noise, and changes jn I jvel jhoods and
lifestyles of property owners near remedial action actjvity would
reduce impacts on the quality of life of property owners.

Comment b

Impacts to sheep ranching operations at Long Hollow have not been
adequately addressed. Sheep ranching at Long Hollow would not be

viable if Alternative 4 or 5 were selected. (488, 455)

Response b

A stabjlized tailings pile at the proposed Long Hollow site would
not be expected to affect land use adjacent to the site. Thus, the
grazing of sheep coulo continue on land currently used for that pur-
pose, except for the estimated restricteci land occupieo by the tail-
ings (80 acres under Alternatjve 4 and 195 acres under Alternative
5).

There would be some effects on operations adjacent to the tailings
piles or along travel routes cluring the remedial action period.
Sheep are timid animals, sensitive to no'ise and unf am'il iar move-
ments. Trucks on roads and construction activity at the proposed
site would terid to orive sheep to the edges of grazing areas, away
from activity and noise. Tne lack of proper grazing and anxiety
caused by unfami'liar actjvity coulo lower weight gains and reproduc-
tion rates, according to informatjon from California State
Po'lytechnic University, Pomona (1985). A suggested mirigation mea-
sure des'igned to reduce noise and block activity from view, thereby
reducing the negative impact to sheep operations, would be the con-
struction of a fence that is high enough to block the sheeps'view
of the activity and made of material that would reduce no'ise Ievels
reaching grazing areas. The selection of such mjt'igat'ion measures
would be made during preparat'ion of the final design and'in concert
w'ith the affected landowner.
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Commen t c

Owners of property
government as part
ti on at f a'i r market

Response c

that wj I I be acq uj red
of the remerJial act'i on
val ue. (519)

by the state
should recejve

or Feder al
compensa-

The S rate of Co I orado
U. S. Army Corps of Engi
er basec on the val uat i

Comment d

obtajns fair market,
neel's. An offer is
on by the U.S. Army

va I ue es t i mates from the
made to the property own-
Corps of Engineers.

The ex i
rupteo

Tne economic jmpact to land owners adjacent to
I ocat'i ons shoul d be addressed and potenti al
shoulo be identjfjeci . (424, 4ZS, 427, 447,
537 )

Respon se e

sting
'i f At

day care center ar the Long Hollow site would be djs-
ternat'ive 4 or 5 were sel ected. (453)

Respons e d

The DOE does not agree that the operati ons of the day care center
located west of the proposed Long Ho'llow site would be disrupted.
construction noise, dust, and traffic, as well as fears of low lev-
el raoiatjon exposure are recogn'ized as concerns. However, traffic
impacts would be minimal as a new road would be built para11e1 ro
county Road r4L which would carry remedial actjon truck traffjc.
Maxjmum annual concentrat'ions of particulate matter are expected to
settl e at poi nts south of the si te, wh'i I e most of the part'icul ate
matter settling in the direction of the day care center is expected
to settle before reaching the center. Additional applications of a
dust palliative could reduce dust settling jn the direct'ion of the
day care center to a degree. Noise from the remedial actjon would
have its greatest impact on the center during the first l0 months
of construction under Alternatjve 4; noise levels under Alternatjve
5 would be lower than unoer Alternative 4, but would occur for a
1 onger peri od

Comment e

the rernedial action
m j t'i gat'i on measures
453, 454, 493, 52r,

The land adjacent to both the Long Hollow ano Booo canyon sjtes is
used by private owners primari 1y for the grazing of I ivestock.
Th'is use would be unaffected by the presence of a stabjljzed tajl-
ings pi1e. Thus, little permanenr impact woulo be expected on graz-
ing'activity. Temporary impacts to sheep operations adjacent to
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4.

remedial actjon activity may occur due to the reactjon of sheep to
unfami l'i ar noi se and acti vi ty. Mi ti gati on measures whi ch may serve
to reduce temporary adverse impacts on sheep ranchers jncl ude the
coordination of sheep movements to and from pastures .with remedial
action activ'ities so as to lessen the stress on the animals and the
construction of a fence which would both block the view of remedial
actjon activity from the animals and lessen noise impacts.

Impacts on property values at the processing s'ite and alternate
sites were addressed in the EIS (Section 5.13). Stud'ies and other
research suggest that development and adjacent land values are not
affected by unstabilized tailings p'i1es. In Grand Junction,
Colorado, resj?enTlaT--4fi commercial developments have increaseo
over the last 10 years on land adjacent to the tajljngs site;50 to
60 housing units, several warehouses and commercial businesses, a
sawmi11, and a lumber yard were built accord'ing to Mr. Karl
Metzner, Director of City Planning in Grand Junction (May 17,
1984). Thus, a stabil'ized tailings p'i1e at either Bodo Canyon or
Long Hollow would--be expected to have little impact on land values
of property near the pile or on resjdentjal or commercial develop-
ment near the pi I e.

Comment

Do the employment
tjon at vicinity
(4e3)

Respon se

figures include personnel involvement jn remedial ac-
properti es and j n road construct'i on and maj ntenance?

5.

The impact of each remedial action alternative on the level of employ-
ment was estimated by using employment and jncome direct'ly associated
with the particular alternatjve (inc1 uding road construction and main-
tenance work ) . The vi ci ni ty properti es c'l eanup 'is a separate acti v-
ity. The impacts of vicin'i ty properties cleanup, considering a
separate workforce, are described in Appendix B, Vicinity Property
Remed'i al Act j ons, Durango S'ite, of the DEIS.

Comment

0ne commenter req uested that the economi c 'i mp acts
flect a commitrnent to max'i mize local expenditures,
ments to pay state and local taxes. (493)

Response

be revi sed to re-
'i ncluding requjre-

In estimating economic impacts, it was assumed that all labor, materi-
a'ls, and equipment which could be obtained loca'l1y would be obtained
1oca1ly. Impacts on property and income tax receipts were addresseo
for each alternative. Materials purchased for Feoeral projects are
not subject to sales tax upon applicat'ion for exemption by contrac-

403



6.

tors. Thus, local and state sales taxes would be affected only in-
directly through spending on taxable items by those employed as a re-
sult of the project. This indi rect effect was regarded as minjmal
since impacts on income for each of the alternat'ives were small.

Comment

The soc'ioeconomic impacts caused by the remed'ial action would be more
s'ignificant than is jnd'icated by the statement in Sectjon 1.5; there
would be "little impact on the economy or socjal infrastructure of
Durango or La Plata County." (493)

Response

The DOE agrees
term "moderate
revi sed.

that the 'i mpacts would be better described by using the
short term." Section 1.5 of this FEIS has been
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6. iB VICINITY PROPERTITS

Commen ts from
three Durango area
ty cl ean up . S ummari

the Durango Task
resi dents ref erred
es of the comments

Force, a I ocal
to a number of
an d res pon s es

c'i tizens group ((]CAMP), and
aspects of vicinity proper-

are stated bel ow.

Comment

A general descrj
Durango vjcinity

Response

ption of the pr0blem of radon gas in s0ciety and at
properti es shoul d be prov'i ded. ( 519)

The only member of the uranjum-238 decay serjes that is not a solici is
radon. Radon 'is an inert gas and does not react chemically with other
elements; it therefore can diffuse out of matter and into the atmo-
sphere. Atmospheri c radon concentrati on i s measured in uni ts of
picocuries per ljter (pCi/l ). In the uranium milling pr0cess, rad'ium-
226, the parent of radon, is left in the ta'ilings, which then become a

source from which radon diffuses into the atmosphere. Once in the at-
mosphere, radon 'is transported downurind and, according to its 3.8-day
ha.lf-1ife, decays into the short-lived radon daughters which can at-
tach to particulates in the air. Since radon is an inert gdS, it is
jnhaled and exhaled, contributing very little radiation exposure to
the 1 ungs . The raoon daughters are sol i ds , however, and once i n hal ed
can deposit jn, or attach to, the lung and then decay, transm'itting a'l-
pha energy in the 1ung. Because of the short half-f ife, these daugh-
ters wi'll decay before being removed from the 1ung. Trace amounts of
uranium-238 and its daughters are found everywhere on the earth; there-
fore, radon and 'i ts short-l i ved daughters contri bute to the natural
background radiation exp0sure of the general population.

Ever since the urarrium mill tailings p"iies near Durango, Colorado,
were formed, win0 and water have transported small amounts of the tail-
'ings to lands adjacent to the Durango sjte. In add'ition, sorne of the
tailings may have been used as fill and construction material at loca-
tions in and around Durango at a t.ime when the potential healtn hazard
of urani um mi I I tai 1i ngs was unrecogrri zed. Thus, e'levated gamma-
radiation leve'ls and radon-daughter concentrations may occur at var-
i ous I ocaii ons off the Durango si te. Those properti es at whi ch
elevated radiation levels exceed EPA standards (40 CFR Part I92) be-
cause of the presence of uranium mil'l taif ings are calleo "v'ic.inity
properti es. "

There have been several 'investjgations at Durango to locate vicinity
properties. In December, 1983, the DOE formally designated candidate
properti es f or f urther research and poss'ib1e cl eanup. Thi s des'igna-
tion list jncluded I37 properties jn Durango. A0ditional research on
these properties (on-site surveys) will prov'ide more detailed est'i-
mates of radi ation levels artd vol umes of contaminated materi als. It
should be noted that additiona'l propert'ies may well be iderrtified in
the future as potential cleanup candidates jn Durango. The tai lings
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at the v'icinity properties emjt small amounts of radon gas and low-
level alpha and gamma radiation. Radon gas js of particular concern
because it can bui'10 up in enclosed structures unti1 potentia11y haz-
ardous levels are reached (40 CFR Part 192.12). The EPA's standards
for cleanup of tailings (EPA, 1983) require cleanup of contamination
only when the amount and location of the tailings causes an jndoor ra-
don daughter concentration of 0.02 to 0.04 t'lL. Tne standards provide
criteria to assist in this determination. The EPA estimates that per-
haps more than half of the identified 'locations of such contamination
do not present a hazard suffjcient to warrant cleanup. To eliminate
radiation hazards ar those properties where EPA stanoards are exceed-
ed, the D0E is proposing to remove the residues througn the cleanup
activities.

The proposed actions for the
Sect'i on 8.i.3 of Append'i x B,
(DEIS ) .

Comment

proper ti es are exp I aj n ed i n
Property Remedial ActiorS,

vjcinity
Vicinity

One commenter said that the vicinity properties must be treated in as
much detajl as the pile itself including how many properties might be
i n voi ved, the extent and 'l ocati on of contami nati on, the current radon
and gamma 1eve1s, the t'ime required forindjvidual v'icinity property
cleanup, and the l'ike. (454) Another comment frorn a group of local
citizens stated that the lack of deta.iled vicinity property'informa-
tion makes Appendix B unacceptable and that the DOE should issue a new
Appendix B. (5i5) The Durango Task Force commented that the DEIS did
not provi0e sufficient'information for readers to understand the vicjn-
ity property program. (519)

Respon se

The DOE di sagrees wi th the need to readdress a.l I j ssues associ ated
wi th vi ci ni ty properti es and has el ected not to revi se and rei ssue
Appendix B. For purposes of complying with NEPA, jt js suffjcient to
est'imate, conservati ve'ly, the vol umes of materi al invol ved and major
impacts associated with cleanup (e.g., health, transportation) for in-
clusion in the body of the EIS. This has been done w'ith the DEIS.

Regarding the other comments, property-specif ic information concerning
raoon and gamma levels is available on some properties but not all at
this time. This is because some properties have been identified by a
mobjle van scan which'indicates only that a property has gamma values
above a given background threshold. The mobile survey does not pro-
vide for refinement of these types of data.

Tnose properties that do have this jnformation are listed along w'ith
the information in the UMTRA Project's Vicinity Properties Data
Management System (VPDMS). A copy of the specific report which shows
this radiological information is availab'le at the Durango Planning
Department for reference. Tnjs report along wjth others, is jssued
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monthly by the DOE to parti c'i patory agenci es and contractors. Tne
properties are noted by number to protect the privacy of the property
owners and tenants.

The tirne required for individual v'i cjnity pr0perty
mi ned each year based upon the sjze and cornpJexjty
The specif ic time required f or indi vidual vi cini ty
is between two and 60 weeks. The DOE will continue
information to the local Task Force.

cleanup is deter-
of each property.
property cl eanups

to provj de updated

Comment a

A group of Durango resi dents expressed concern that Appendi x B(Vicinity Property Remedial Actions) is uncertajn as to the number
of v'icinity properties'in Durango. If the DOE can provide only
vague, contradictory information, when may a coherent, well thought
out plan for remedial actions be expected? (515)

Response a

At this pojnt in time, the DOE has oata on Durango vicinity proper-
ties based upon aerial surveyso mobile surveys and on-site surveys.
New information is being deveioped every day. As this informatjon
is developed, the accuracy of the property estimates will be im-
proved. The commenter is correct, in assuming that at this point in
time the total number of properties to be cleaneo up'in Durango is
not knovln. The commenter is incorrect in assumjng that a coheient,
well though out plan is not available. Tne surveys are be.ing usedto cont'inuously refine the est'imate of the numbers of propeities.
Based on current informat'ion, and new information hopefully input
by local citizens, the DOE wjll confirm total property estimates in
Durango by the spri ng of 1986. Adcri ti onal detai I s are avai I abl e i nthe vicin'ity Properties Management and Implementation Manual
(VPMIM) (DOE, 1984b) and Vicinity Properties Data Management System
(VPDMS) computation printouts at the Durango public Libiary.

Comment b

Three written comments stated that the discussion of vicjnity prop-
erty remedial actjons should have been discussed in volume I of tne
DEIS rather than being confjned to Appendix B of volume II. (454,
5i5) The rnajor expendi ture ($7.8 mi I I ion) estimated for v'icinity
properry cleanup makes it "completely inappropriate that the vic'in-ity properties be relegated to a mere 16 pages buried jn the appen-dices." (454) The Durango Task Force also stated that Appendix B'is i nsuf f j ci ent. (519 )

Response b

The comments imply that treatment of vi cini ty properties in
Appendix B 'in some way min'imizes the importance of remedial action
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3.

and the resulting impacts analysis; thjs is not true. The descrip-
tion of the range of cleanup activjties was presented jn full'in
the appendix and the resulting incrernental impacts (i.e., in addi-
tion to those from rernedial action at the s'ite) were factored into
the text where their incl usion was relatively substantial (e.g.
transportation). However, it lvas recognized that the majority of
the impacts are anticipated from remedial act'ion at the mill site
and that regardless of the action alternative selected, rernedial ac-
tion at vicinity properties and its associated impacts would rema'in
unchanged. Thus, the justification of the approach described in
Appendi x B.

Comment

Four comments were recei ved speci f i cal ly rel ati ng to the vi ci ni ty prop-
erty remedial action process.

Comment a

The Duran go Tas k Force
tfre tIS include a detaj
vjcinity property from
act'i on. (519, 515)

and a local c"i tizens group requested that
led descrjption of the steps jnvolved with a
the 'i nitial survey to the completed remed'i al

Response a

The det a'i I s of the
V j ci ni ty Pl'operti es
and are not germane,
various alternatives
Force for use by the
hel d over the next
pr oces s .

Comment b

The Durango Task Force
(CPM) schedule w0uld be
up. (519)

Response b

also recommended that
useful jn planning vj

cal P ath Method
property cJ ean -

propertjes in bjd packages
vic"i nity property cleanup

j n Durango currently are:
Colorado, and (2) Remedjal

v'i cinity property pr0cess are provided 'i n the
Management and Impl ementati on Manual (VPMIM)
pel' SB, to the estimatjon of impacts from the

. Thjs document has been provjded to the Task
community. In addjtion, publ jc meetings to be

two years wjl'l emphasjze descriptions of this

a Cri ti
cittjty

This is a good recommendation. Critical Path Method (CPM) sched-
ules are currently being checked by the project partjcipants to
track progress on vi cini ty properti es and to identi fy probl ems.
Tne schedul es are des"i gned f or groups of
an d are traced throu gh comp I et i on of the
process. The crjt'i cal path act'i v'i ties
(1) engineering reviev'rs by the State of
Action Agreement approva'ls by indivjdual property owners.

The Durango vicinity property effort is currently orr scheoule.
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Commen t c

Another request cf the
group v/as to identify all
erty program along witn
515)

Res pon se c

To supplement this 'i nformation
and contractor's responsjbi 1 i ty

Durango Task Force and a I
ot the partjcipants jn the
thej r specj fj c responsj bi I

ocal cj
vicinity
i ti es.

t- izrl'ls
pr0p-
(519,

The vicinity property process is implemente0 by six parties, each
responsible for various activities. The implementing agencies are
the DOE, NRC, and the State of Colorado. The Project's prime con-
tractors are Oak Ri oge Nati onal Laboratory, Morri son-Knudsen
Company, and Jacobs Engi neeri ng Group Inc. A detaj I ed descri pti on
of the vicinity property process and of each one of these party's
responsibilit'ies was presenteo to the Durango Citjzens' Task Force
in August of 1984, and again in April,1985. In Ju1y,1985, bro-
chures describing vjcinity property cleanup were transm'itted to the
Task Force f or di stri but j on to the publ 'i c.

, a bri ef sumrnary of each agency I s

on the project 'i s presented below
of contacts wj thi n those organi za-a'l ong wjth the

t j ons.

Comment d

i denti f i cati on

How does the DOt p1 an to
with local authorities ano
i ty proper ty cl ean up ? A

that a Cjtizetis Advisory
t j on. (515)

Respon se d

implement consultat'i on and c0ordination
c0ncerned cjt'i zens throughout the vjcjn-
group of Durango resjdents recommended

Committee coirld facilitate the coord'i na-

A citizen's Task Force has been developed'in Durango to help dissem-
inate information regarding the project's plans and progress to the
local Durango public and to act as a mechanism for local 'input.
This Task Force has been 'in place since 1979. Last year (August,
1984) Project Office representatives met in a publjc meeting with
the Task Force to 0iscuss the vicinity propert'ies process and to de-
scribe plans and schedules. Thjs meeting was publicjzed and well
attended. Since that time occasional meet'ings have been conducted
with the Task Force to oiscuss progress and issues. Now that activ-
ity has stepped up on Durango vicinity properties, these meet'ings
wi ll be held more of ten. In add'ition, a number of other techn'iques
for dissemjnation of information and for feedback are be'ing consid-
ered for appl ication in Durango. Recommendations in this regard
are welcome.
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0t'garri zat j on Functi on Con t act

LJ. S " IJ(JE

St,afe of
Cal orado

U.S. NRC

Respon si bl e for manage-
merr t of all efforts to
j denti fy and cl ean up
vic'i n'i ty properties.
Responsjble for budget
of 90 per cen t tot a I
cl eanup cost.

Respons'i ble tor approving
al I remedj al act i on p1 an s
and monitoring project
activities. Also
respons'i ble for budget
of 10 percent total
cl eanup cost.

Respons'i ble for approvjng
all remedjal action p'l ans.

Respons'i bl e f cr i dent'i -
fjcatjon of all v'i cinity
properti es and " screeni ng"
radi ol ogi cal surveys.

Responsjble for remed'i al
act,ion design and property
cl ean up .

Responsi bl e for management,
planningo and monjtori ng of
cl ean up acti v i tj es .
Also responsible for
publ ic parti cj pat'ion.

Mr. Richard Sena,
Uranium Mill Tai lings
Proj e ct Off j ce
5301 Central AV€o NE

Sui te 1700
Al buq uerq ue , NM B7i0B
(s05) 844-3e41

Mr. Paul FerY'aro
Colorado Department of

Heal th
42lC East llth Ave.
Den ver , C0 802 20
( 303 ) 320-8333

0at. Ridge
National
l-aboratory

Morri son-
Knudsen Co,

Jacobs
Engirreering
Group I nc.

Mr. Dan Marti
U.S. Nucl ear
Commi ss'i on
Maj I St,ation

n,
Regul atory

623- 55

Co.

87 LLg

L{as h.i n gton, D. C . 20555

Mr. Craig Little,
Oak Ridge National

L abo r at ory
P.0. Box 2567
Grand Junctjoro

8150i
(303) 242-5621

Mr. John Pep'i n

Morri son-Knudsen
P.0. Box 9136
Al buq uerq ue , NM

(505) 766-3076

CO

Mr. Pnjl jp Stassj
Jacobs Engi neeri ng
Group I nc.
530i Cent ral Ave. , NE

Al buq uerq ue , NM 87 108
( 505 ) 846-4030
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4. C ommen t

The Durango Task Force req uested
h j stori cal rad j at'i on surveys that
I evel of effj cj ency that vvas achj
ltzed. (519)

Response

As part of the second phase
gamma scan of selected areas
0ak Ridge National Laboratory
to 6 and 18 to 20, 1981. The

that the DOE publish a ljst of the
have been conducted jn Durang0, the

eved, an d how thei r resu I ts were ut j -

of DOE's activjt'i es jn Durango, a mobile
j n an d arou nd the ci ty was cond uct ed by
(0RNL) durjng the period from November 2

purpose of the scann'i ng acti vi ty was to:

In I97L, a mobile gamma scan of the Durango area was conducted for the
EPA by Atomjc Energy Commission personnel. This street-by-street scan
of the city identified the location of 358 gamma radjation anomalies.
All but 10 of these locations were subsequent'ly investigated by the
EPA durjng preliminary property surveys. These on-site surveys found
ev'i dence of , or the potenti a1 f or, the presence of tai 'l i ngs at over
100 I ocati ons.

At the request of the DOE, in August,1980, an aerial radiological sur-
vey of the Durango area was performed by EG&G, Inc. Thjs survey high-
1 i ghted numerous I ocati ons wi thi n the Duran go area exhi bi ti ng
above-background gamma-radiation levels. Ground-level investigation
of these areas was recommended by EG&G to further defjne the locat'ions
ot the anomalies and provide more detajled jnformation on the source
of the elevated activity.

Provide the ground-1eve1 fo11ow up surveying support for the aerial
survey conducted by EG&G in 1980.

Provide cross correlation data between the scanning system and the
results of the previous EPA scan to cletermine the validity of that
h'i stori cal data.

Conduct street-by-street scanning of those areas of town not previ-
ously scanned by EPA in 197i.

The product of this scanning survey was a l'ist'ing of properties that
required more detailed radiologica'l characterjzation. This f isting,
provided'in an irrternal report to D0E, classjfied the subject proper-
ties into three categories for future stuoy. lrJithin two of these cat-
egories, additional mob'ile scanning with a refined ORNL scanning
system was recommended to obtain spectral information to help in deter-
m'ining the neeo tor on-site 'investigati ons.

In response to that recommendation,ORNL rllas directed in March, 1982,
to make measurements with the refined ORNL system of the gamma radi-
ation fields associated with each of the propert'ies identifieci from
the earlier study, analyze the result'ing spectral information, and pro-
vjde a prioritized listing of the properties requiring future on-site
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surveys. The 19BI scan survey using the EPA gross count scanning sys-
tem was Iimjted to the anomalous areas ident'ifieo by the EG&G aerial
survey and those areas not surveyed prev'iously by the EPA. The 1982
ORNL survey concentrated on those properties 'identified by prev'ious
surveys.

In order to elim'inate the possibility that contaminated properties may
have remained uniden"tified, a comprehensive street-by-street mobi le
scan survey of the remain'ing sectjons of Durango vlas conducted by 0RNL
during the period of 0ctober 24 to November 4, 1983. These surveys
concluded the aerial and mobile van scan screening activity.

As a fol'l ow-up to the mobi I e van scans, on-si te radi ol ogi cal surveys
are now being conducted by 0RNL to determine whether or not contam'ina-
tion on each identified property exceeds the EPA standards. These on-
s'ite surveys were started in June, \982, and will be completeo in
1986. Thus far over 100 on-s'ite surveys have been completed. A summa-
ry of the past screen'ing and inclusion surveys is provided below.

S urvey type 0rganjzation Date s

Possi bl e
contami nated

Properti es propert'i es
evaluated jdentif.i ed

Preliminary mobile
van

Fol low-up mobi le
van

Aeri al
Follow-up mobile

van
Follow-up mobile

van
Final mobile van

EPA/AEC

EPA

DOE/EG&G

DOE / OR NL

DOE /ORNL
DOE / ORNL

3, 339

362
Reg'i ons

L2A

358

118
Regi ons

Bt)

T97 I

I97 2
1 980

198 1

198 2
198 3

The informat'i on from these
Appendix Bo Vjcinity Property

Comment

The D0['s ljsts ofjty propertjes were

s ur veys was s ummari ze d
Renredial Act'i onso of the

and presented
DT I S .

in

designated vjcjrr-

Comment a

Tne public should be told which vicinity properties were designated
by the D0[ f or remed'ial acti on. (525, 538)

jncl uded vjcinity
the s u bj ect of two

proper t i es an d

comrnents.
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Response a

The designated ljst is public informatjon. However, the DOE nas a

responsi bi 1 i ty to the des'i gnated property owners to protect them
against harassment and to honor thejr rights to privacy. For tnese
reasons the DOE does not feel it'is prudent to publish the list of
desi gnated properti es.

The D0E nas provided a list of designated properties to the state
health department. It is hoped that the state will use thjs infor-
mation to reduce the possibility of new constructjon taking place
on oesignated properties before the DOE has an opportunity to per-
form cleanup actjvit.ies. In addition, the Durango City Planning
Department has recei ved the desi gnati on I i st and recei ves updates
of the l'ist each month.

Req uests for data
dressed to Mr. G.
Al Hazleo Colorado

Comment b

on the status 0f specif ic py'opert'i es shoul d be ad-
Hoch, Durang0 City Planner (303) ?47-5622, 0r Mr.
Department 0f Healthu (303) 320-8333.

6.

The DOE should re-evaluate its list of identified vicinity proper-
ti es that wi I I undergo remedi al acti on. The commenter feel s that
since the Durango municipal swimming pool was not on the DOE list
but should have been (as the result of an independent survey) that
the DOE list may be incomplete. (538)

Response b

The designation list is a summary of all propert'ies for whjch data
indicated possible contam'inat'ion, at the tjme of the list's publica-
tion. Undoubtedly, additional properties will be discovered before
remedial act.ion work is completed in Durango. As referenced in the
comment, the UMTRA Project Inclusion Survey Contractor has already
identified an additional 48 properties in Durango witn the modified
van scan, which had not been ident'ified at the tjme the designation
I i st was publ i shed. DOE does not bel'i eve, however, that a si gni f-
i cant number of add'i ti onal und'i scovered properti es now ex i st i n
Durango. To verify this, the DOE intends to advertise in the local
newspapers for jnformation on any properties which may be contam-
inated. Based on the response to thjs advert'isement, additional
propert'ies may be added to the current list.

Comment

Several questi ons i nqui red about the vi cj n i ty property remedi al acti on
impl ementati on.
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Temporary relocation of property owners during v'icinity property re-
med'i al acti on i s req ui red i n certaj n si tuati ons. Those si tuali ons
are evaluated on a case-by-case basis.

If relocation'is required, owners or tenants are moved to tempo-
rary accommodations and a specified per diem financial allowance js
paid to thern by the DOE. All reasonable relocatjon costs are borne
by the D0E. However, relocation of owners or tenants js not encour-
aged due to the inconven'ience it poses to the property occupants.

Comment b

Comment a

hll'rat, procedures would
vioual s during vj cini ty

Response a

Appendix B (Vicjni
enough deta'i I about
tami nated materi al s
up . ( 515 )

Response b

be jmplemented to temporarily relocate jndi-
property cleanup? (5i5)

ty Property Remedi al Acti ons ) does not provj de
how DOE would handle an accidental sp'i ll of con-
on city streets duri ng vicinity property clean

The DOE's Remedial Action contractor (RAc) maintains a specific
health and safety plan consistent with the UMTRA project's health
and safety requirements. The RAC's plan provides for emergency re-
sponse to acc'idental spi11s of tailings during vicinity property re-
medi al acti on.

Basica"lly, al I contaminated material sp'i11ed f rom the truck would
be returned to a transport vehicle using physical means (e.g., shov-
e1s, brooms). Tne material would be removed from the street and
placed back jn the truck. If the truck driver is injured, an emer-
gency phone number would be prov'ided for use by civilians or local
po1 i ce. spi 1 1 ed materj al wou'l d be removed from the streets ano
p1ace0 in the tailings. repository as quickly as poss.ible.

Comment c

The time required to clean up vicin'ity properties js another con-
cern of the Durango citizens group (CCAMP). Why does Section 8.1.3
present two different time estimates (one year versus two years)
for the transport of vjcinity property contaminated material to the
Durango site? Is DOE planning to transport the contaminated materi-
als directly to one of the alternate disposal sites? such 'inconsis-
tencies suggest that the DOE has very litile idea as ro how it will
implement the vic'in'ity property rernedial actjon. (515)
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Response c

The DOE started cleaning up v'icinity properties during September,
1985. Unt'il such tjme as a disposal sjte is selected, and the ap-
propri ate recej vi ng faci I i ti es can be devel oped, the DOE wi I I move

vicinity property material to a temporary storage site. All at-
tempts had been made to secure the fjnal disposal area prior to the
begi nni ng of vi ci ni ty property c1 eanup. However, si nce thi s has
not been done to date, current plans are to move vic'inity property
material to a temporary storage site (current)y the exist'ing tail-
ings pile). Tnis materia1 will eventually be moved to an alternate
disposal site or stabilizeo on the site, depending upon the alterna-
ti ve sel ected i n the Record of Dec'i s'ion (R0D) .

Comment d

Another concern of the Durango citizens group is interruption of
services durjng vicinity property cleanup. (515)

Sect'ion 8.4.2 (Append'iX B, Vicin'ity Property Remedial Actions).
"Impacts on Transportation Networks and on Accidents" states that
"No interruption of public services is expected during the cleanup
activjties. " However, Section 8.4.3, "Impacts on Popul ation, Land
Use, and Economi cs , " states that "some commerci al establ i shments
may have to be closed temporarily during remedial actions." Since
Table B-1 includes La Plata County's "hospitals, schools, churches,
hotels, and commerc'ial properties," can one assume that there wjll
be no significant disruption to pub'lic services? No jnformation is
presented as to how hospitals and schools will function during reme-
di al act'ion. (515)

Response d

The conmenter i s correct i n as sumi ng that d'i srupt'i on of publ i c ser-
vices wil I be minimal. Arrangements would be made on indivjdual vi-
cinity properties to temporarily relocate property owners/tenants
or to temporarily relocate businesses or services, if requ'ired.
This arrangement w'ill be evaluated on a case-by-case basjs. There
is always the possibility that certain properties will not be us-
abl e for the t'ime req ui red to cl ean up these properti es. 0f
couise, measures will be taken on a case-by-case basjs to maintain
criti cal publ'ic servi ces duri ng cl eanup.

This statement referenced by the commenterin Sect'ion B.4.2, refers
to only the transportation networks and not public services. There
are no inconsistencies in the statements referenced.

Comment e

According to Section B.1.3, DOE plans to bring contamjnated vjcjn-
ity properties'into compliance with EPA standards. This implies
that some level of contamination may be left in place which js al-
lowed by the standards. The commenter believes that there is no
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safe I evel of rad i
rernoved from vic'i ni

Respon s e e

ation and that all traces of tajlings should bety propert'i es. (515)

I37 vicinity properties js est'imated to cost 911,996,0003) what will cleanup of the 3i des'ignated sites cost?

7.

The EPA standards are based primari 1y on potenti a1 exposure andrisk to individuals working and/or living in a structure built over
material meeting the standards and are not wjthin the scope of thisEIS. Thi s EIS serves to compare the various alternatives upon a
common basi s . It 'is not i ntended to j usti fy the EpA stand'ards.
EPA prepared a Final EIS for Remedial Action Standards for Inactive
Uranium Processing Sries (EpA 520/4-92-013-1, 0ctober, 1992), wh.ich
i t used i n establ 'ishi ng standards.

In addi tion, field guidance currently being implernented during v.i -cinity property remedjal actions jn Colorado requ'ires:

wlren 
_ 

excavat'i ng away f rom structures, al I tai 1i ngs j n excess of
lh. 5 pct/gm above background for the top 15 cm o? material, andin excess of 15 pci/gm above background below the top is cmshall be removed since their removal may uncover larger h'idden
deposits. Averaging techniques over 100 square meters- (15 cubjc
meters vol ume) should only be ut'il ized when tai'lings removal
would result in excessive costs.

when worki ng around or underneath structures and around under-
ground ut'i I i ties routed to structures, the aforementioned logic
should also be applied. However, if there are contaminated maie-rials which are measured not to exceed the EpA soil standards.of
5 pci/gm and 15 pci/gm above background but exceed normal back-
ground, consideration should be given to removjng these materi-als. This is recommended in certain situations -in order to be
assured that completed remed'ial actions performed urrderneath or
around structures will meet the EpA jndoor radon daughter concen-
tration (RDC) standard.

Comment

If cleanup of
(Section 8.4.
(515)

Response

There are two levels of cost estimates for vicinity property remed'ia1
action. untjl this year, the estimate used in the DEIS wai all that
was available. At thjs time, property-specific estimates are bejng de-
veloped on Durango vicjnity properties. As these estimates are devel-
oped, they will be incorporated into the overall cost estimate. It is
premature at this po'int to generate any cost estimates which are dif-
ferent from those published in the DEIS.
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B. Comment

At a publjc meeting in Durango, a DOE contractor jndjcated that elevat-
ed radiation readings at Greenmont Cemetery are a natural anomaly. A

commenter stated that evidence js avajlable demonstrating that tail-
ings are present in the cemetery contrary to what the DOE contractor
stated. (515) What criteria will DOE use to identjfy contaminated vj-
cinity properties? What proof does a resident have to provide to the
DOE to quafify as a vicinity property? How does the DOE jntend to
guarantee that al I contami nated properti es i n the communi ty w'i I I be
iclentified and addressed? (519)

Response

The DOE had information jn January,1985, to prove that contamination
at the Greenmont Cemetery was due to residual radioactive materials
(tajlings). If any project participant implied anything contrary,'it
was in error. This information was derived from soil sample analyses
which were conducted by the Incl usion Survey Contractor, ORNL, in
Ju1y, of 1983. This contractor is respons'ible for determining whether
or not each property being considered for remedial act'ion exceeds the
EPA standards.

The EPA standards were publjshed jn 40 CFR Part 192 and dictate accept-
able levels for contamination due to remedial radioactive material
from the processing sjtes (tai I ings). Since the incl us'i on survey on
this property was completed in Ju1y,1983, this informat'ion has been
officially developed by this project and the property has been includ-
ed jn the UMTRA Project. The DOE apologizes for any confusion regard-
ing this property.

The methods by which contamination is detected, and the verification
of contam'ination and cleanup, have been fully described in response to
comments 3a, 3c, and 4 of Section 6.18.
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A number of comments poj nted out
DE IS. Each of these comments has not
However , the text of th i s FE I s has been

6. 19 [DITORIAL COMMENIS

typographj cal or edi tori al err0rs j n the
been summari zed wi th a separate response.
revi sed as appropr i ate.
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6.20 COMMENTS OUTSIDE THE SCOPE OF THE EIS

The CEQ regul ati ons governi ng the preparati on of envi ronmental documents
such as this FEIS state that "the NEPA process js'intended to help publjc offi-
cj als make deci s'ions that are based on understand'ing of env'ironmental conse-
quences, and take actions that protect, restore, and enhance the environment."
In the present instance there is the problem of what should be done about the
Durango taifings. The decis'ion to be made is to choose among the reasonable al-
ternatives for remedial action. This FEIS is intended to prov'ide the environmen-
tal input to that dec'ision; however, it will not be the only input, there will
al so be pol i cy and f inanci al 'inputs .

A number of the comments made ora11y and in writing on the DEIS are not
real'ly relevant to the environmental inputs to that decision. In spite of their
not rea11y being relevant to the purpose of this FEIS, the DOE does recognize
their existence in the subsections that follow,'even though a number have been
mentioned earl ier. The DOE has responded to some of these out-of-scope
comments.

6.20.t Publ'i c particjpation and personal preferences

Public Part'i cjpation

The j ss ue of publ j c parti c'i pati on was ra j sed i n
and oral comments. Most of these comments were
public comment period on the DEIS. The issues
stated below along with the DOE's response.

many written statements
req ues ts to extend the

that were expressed are

C ommen t

Written and oral statements from 372 indjvjduals requested that DOE

extend the comment period on the DEIS to enable the public more
time to evaluate the various alternatjves and provide comments to
the D0E. Most of these comments v\,ere submi tted by means of a f orm
letter which stated, in part, "I urge that the DOE extend the com-
ment period for an additional L20 days since both the public meet-
ing and publjc hearing were held during the Christmas holiday
season. In addi tion, the DOE must prov'ide addj tional essenti al 'in-
formation within 30 days so that we can complete our evaluation of
the al ternatj ves you presented. " (1-325, 327-350, 392-406, 420,
428, 446, 454 , 460, 463, 481 , 494-503, 562)

Response

The original comment period for the DEIS began on November 16,
1984, and closed January 1I, 1985. In response to the requests,
the official comment period was extended an addit'ional 45 days
through February 25, 1985. Tne DOE believes that the 45-day exten-
sion provided ample time for the publ ic to eval uate the DEIS.
Regulations require a public comment period of a mjnimum of 45
days, whereas the total comment period for this DEIS was 101 days.
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Add'iti onal i nf ormati on has been provi ded by DOE i n a publ i c meet.ing
held on December_ 18, 1985, and at open meet'ings of the Durango
uranium Mjll ra'ilings Task Force on January 30,1985, March 15,
1985, April 17, 1985, and June 5, 1985.

Comment

The DOt dj d not sol j ci t separate
Hollow sjte duri ng the preparatjon

Response

i n put f rorn the own er of the Lon q
of the DEIS. (4BB)

3.

Thg DOE di sagrees wi th the commenter 's observati on. The Long
Hollow site has beerr visjted many times by DOE and contractor per-
sonnel, the DOE and the owner of the Long Hoilow site have an exjst-
ing access agreernent, the owner and DOE contractor personnel have
had many telephone and face-to-face discussions and the owner,. like
any cit'izen, has haci full opportun'ity to comment throughout the EIS
process.

Comment

several commenters expressed the idea that local decis'ion making in-
put should be considered past the DEIS stage in the form of a jojnt
review process with the state. Before a preferred alternative js
selected, the recommendations by DOE would be revjewed by the pub-
lic in Durango and that public's recommendation would be included
with the state process before the selection of a preferred alterna-
tive would occur. (538, 545, 483, 493, 555)

Respon se

After thjs FEIS is released, a 30-day rev'iew period is provided be-
fore the official Record of Decision is issued.

The DOE does recognize the des'ire of citizens of Durango,s bejng ap-
prised during developmenr of the FEIS and jntends to continul to
meet with the Durango.Task Force to address any concerns the commu-nity mjght have. The state of colorado wjll review the FEIS at
agreed upon stages in the document's development. Any recommenda-
tions the citjze_ns of Durango may make to the state agencies jn-
volved are 1ike1y to weigh heavily'in the state's revlew of the
FE IS.

The colorado Joint Review Process js designed for mining projects,
energy projects, and ski resort development. The DOE and the stare
chose not to use the Joint Review process, although a comparable re-
view and decisionmaking process is in place with the UMTRA project.

42A



4. Comment

Public jnformatjon and education should be continuously available
to the resi dents and vi si tors of Durango during al I phases of the
remedial actjon program to ensure public understand'ing of the radj-
ation hazard and to alleviate concern over the nature of the act'iv-'ities taking p1ace. (536, 515, 582)

Response

Public informat'ion is an important element of the UMTRA Project. A

Durango Task Force consisting of local offjcials and citizens was
established early in the program, to act as a liaison between the
community and the DOE. Regular meetings were held w'ith the Task
Force to provide updates on the project's progress, and learn of
any communjty concerns there m'ight' be. These meetings have always
been open to the med'ia and the publ ic.

The DOE anticjpates continu'i ng to rneet regularly wjth the Task
Force throughout the remed'i al actjon constructi on, and wj I I also
hold public meetings at the beginning and end of the construction
season to keep the citjzens of Durango apprised of c'leanup activ-
'iti es. Radi ati on moni toring resul ts wi I I be ava'il abl e to the Task
Force, and will also be available at the remed'ial action contrac-
tor 's f i el d offi ce duri nq remedi al acti on constructi on.

5. Comment

The Durango Urani um Mj I I Tai 1 ings Task Force requested a meeting
with DOE jn Durango once the information which was not ready at the
time of the draft publicat'ion is ava'ilable. In addition, they re-
quested permission to present a written statement representing the
city of Durango's position to DOE and that such statement be consid-
ered when DOE makes a decj s j on on

[(483)]

Response

a preferred alternatjve.

The DOt has a1 ready attended several meeti ngs i n i9B5 and wi I I
schedul e one or more adoi ti onal meeti ngs wi th the Durango Task
Force to address as fu11y as possible any identifjed information
needs. f'lnen the D0E recei ves the Task Force ' s wri tten statement,
those comments wilI be given considerat'ion in the final dec'ision.

Personal Preferences

Some letters and statements did not dj scuss any specific issues in the
DEIS but expressed the authors' preference for one or another of the al-
ternatives examined in that document. Even those .letters 

and statements
that di d comment on specifi c i ssues usual 1y al so stated preferences.
These preferences distribute themselves as shown in Table 6.1.
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Tabl e 6 " 1 Personal preferences expressed by comrnenters

Alternative In favor
Total by

al ternat'i ve 0pposed
Tot al by

Al ternat'i ve

A I tern at'i ve I 327 , 366, 367 ,
3BU, 381 , 4I2 ,
432, 433, 439,
440,4510 452,
510, 511, 479,
528, 529, 552

1B 485 , 486, 481 , 497

No acti on

Al tern at i ve 2 325, 3 68 ,
370, 37i,
375, 378,
382 , 383,
385 , 386,
3BB, 389 ,
39i, 518,
409 , 410,
41 3 , 42I,
423, 428,
430, 431,
435 , 436,
518 , 438,
44A , 443,
442, 444,
448, 456,
459 , 460,
464, 465,
467 , 468,
474, 47L,
47 3, 47 5,
505, 513,
52I, 226,
524, 548,
559, 561

369,
374,
379,
384,
387,
390,
455,
411 ,
4?2,
429,
434,
437 ,
439,
44r,
447 ,
458,
462,
466,
469 ,
472,
504,
520,
533,
553,

74 4A7 , 419, 426,
485, 481 , 487
560Stabil izationjn place at

the Durango site

Al ternati ve 3 376, 377,493,
416, 4L7 , 418,
439 , 440, 447 ,
557, 558, 560

492

L2 460 , 456, 47 3,
475, 479, 487
518Rel ocati on and

stabil izat'i on
at Bodo C anyon

A I tern at'i ve 4 37 2, 37 3, 379 , 25
379, 41 3, 4?4,
425, 447, 453,
453 , 460, 4BB,
486 , 47 3, 47 5,
47 9, 481 , 487 ,
492, 5 37 , 52L ,
5?4, 527 , 528,
535, 542, 543

Rel ocati on and
stabil ization
at Long Hol low
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Table 6.1 Personal preferences expressed by commenters (Concluded)

A I ter nat'i v e I n f avor
Tot al by

alternative 0ppos ed
Total by

Al ternati v e

Al ternati ve 5 419 , 4?6, 482,
492, 5 56

372, 373, 376
377, 378, 379 ,
413, 422, 423,
424, 425, 431 ,

437 , 433, 438,
434 , 440, 446,
447 , 453, 460,
508, 509 , 488,'486, 473, 475,
47 9, 481 , 487 ,
524, 527 , 528,
532, 535, 536,
537, 54?, 543

445, 461 , 487

39

Rel ocat i on o re-
process'i ng, and
stabi I i zati on at
Long Hol I ow

0ther optj ons ( not i denti f j ed)
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Comment

Twelve commenters stated that since one area is presently contam-
inated,.there is no need to disrupt another area or impact more peo-
q19. (_451, 452, 504, 530, 543, 366, 367, 374, 37S, 3gZ, 393, 449,
450, 561 )

3.

Comment

A local cjtizens organization, CCAMP, presented the results of an
op'inion pol l concerning the DOE pl ans f or rernedi al act'ion. The sur-
vey of 506 local residents indicated that 69 percent of those inter-
viewed preferred the stabilization'in place alternative. Issues
that were cons'idered to be most important to those surveyed vJere:(i) minimjze the release of raojoactive dust and gas, (Z) avo'id con-
taminating another sjte or watershed, and (3) minimize contamina-
tion of ground water. (515, 454)

Comment

A statement expressing the owner preferences of the Bodo Canyon,
Long Ho11ow, and present tailing sites should be included jn the
FEIS and considered by the DOE before making their decjs'ion on the
preferred al ternati ve. (534)

Response

Owners of the sites under consideration (ex'isting site, Bodo
Canyon, Long Hollow) have had the opportunity to express their pref-
erences as part of the EIS process. Their preferences have been
noted, recorded, and considered in Section 6.0 of this FEIS.

6.2A .2 Bi as

Several comments clajmed that the DEIS was bjased against one alterna-
tive or was merely an attempt to justify the preferred alternative.

Comment

?.

The alternatives presented in the EIS are bjased against stabiliza-
tion in p1ace, primarily due to down playing the significance of
dust from tai I j ngs haul age. (445)

Comment

The DOE

the wi I dl
was unduly b'iased against the Bodo Canyon site because of
ife present jn the area. (488)

424



3. Commen t

The DEIS lacks any real analysis and evaluation of all the facts
presented and how they relate to and could affect existing area res-
'idents for each alternatjve. (455)

Commen t4.

5.

The DtlS seerns to justify
eval uate al I jmpacts of al I

Comment

the preferred al ternatj ve rather than
actj ons. (461 )

p1 ace because, s'i mply the
le. Hecla Minjng should
So sa'i d the DOE, I Sdy,

6.

" The DOE di d not choos e s tab i I i zat'i on 'i n

DOt favors the company that own s the pi
have the opportunity to repr0cess 'i t"
their profit at our expense." (325)

Comment

Al ternati ves 3, 4, or 5

opers who would want to

6.2A.3 Other comments

would serve
develop the

the i nterests of
i36- acre D ur an go

pri vate devel -
s j te. (515).

Miscellaneous comments not otherw'ise categorized are summarjzed below.

Comment

DOE has stated that land for the Long Hollow alternative will be
taken under eminent domain. why cannot the current Durango site be
taken under this same authority, immediate'ly, so that DOE can begin
to perform borings and identify exactly what js jn the pile and
where? (515)

Res ponse

Tne comment apparently refers to a statement made by DOE offjcials
regard'i ng the acqui si ti on of a di sposal si te for the Durango tai I -ings. Tne comment does not recognize that there are two phases of
acquisition, with the state responsible for the actual purchase or
condemnation of the Durango mi'11 s'ite or disposal s jte and D0E 'e-sponsible for access to the site prior to a rernedia'l action cieci-
sjon. Under the uranium Mill Tailings Rao'iation cor,trol Act, the
State of colorado is prjmarily responsible for acquis'irion of a drs-
posal s'ite. If condemnation is required, the state wi I I pursue leg-
islative authority for such eminent domain authority. lrlith respect
to acqui si t i on of the Durango mi 1 1 si te, there i s no authori ty to
conoemn the sjte without prior agreement on the reriredial action
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2.

option by the DQE, the state, and the NRC. Prior to a remedial ac-
t'ion dec'ision, DQE js responsible f or negotiating access to the
ta'i 1i ngs pi 1e and candi date di sposal s'ites f or the purpose of data
gathering in connection wjth the preparat'ion_of an environmental
document and the conceptual des'ign for remedial action. Access was

negotiated for the Long Hollow site, the Bodo Canyon site, and the
Duiango sjte. Access could not be obtained for drilling on the
pile because of disagreement with the owner regarding the extent of
the liabilities to be assumed by DOE in connection with the dril-
f i ng program and the current I i cense condi t'i ons imposed by the
Colorado Department of Health.

Comment

Three wri tten comments
would be required for
ta"i ning the permits.

Response

ra'i sed the 'i s sue of the
the remedial action and
(490, 493, 519)

type of permjts that
the schedul e for ob -

3.

DQE has researched, with other government agencies, the laws and

regul atj ons whi ch woul d probably apply to remedi al acti ons at
Duiango. A ljst of the permits and agencies has been deve'loped for
the FtIS and is presented in Appendix 0, Permits, Licenses, and

Approvals. The time required for preparation, processing, and ap-
proval of permit applications could take as long as eight months or
possi b1y 1 onger.

Comment

Future technology might allow for other more environmentally-safe
means of moving the contaminated materials; and the economic ben-
efits might be greater. What would be the real h.arm in saving ex-
pendi tures of energy nou, and keepi ng entropy I ow unti I new and
better techniques are developed? (482)

Respon se

The d'i recti on prov'i ded
actj on r^ri th compl eti on
ings p'i 1e could shjft
planned cleanup before
mi suse of tailings is
been permanentl y stabi I

Comment

by Congress j n the UMTRCA req u'i res remedj al
by 1990. Another concern j s that the tai I -

unexpected'l y caus'i ng need for an urgent, uff-
"new technol ogy " i s devel oped. I ntenti onal

al so conce j vabl e f or tai'l i ngs that have n0t
i zed.

4.

Because the authori zati on

will the extensjon of thjs
to be completed after 1990

f or UMTRCA of f j ci a1 1y
law be guaranteed, al

if necessary? (515)

ends 'i n 1990, how
I ow'i n g t he proi ect
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Response

The DOE wi I I moni tor the progress of remedi al acti on and revi se the
estimated completion date perjodjcally. If t'he proiected comple-
tjon date is after March 7,1990, DOE will propose to Congress that

5.

the UMTRCA be extended
DOE woul d take timely
pri or to compl eti on due

C ommen t

DOE does not have
t'i ons of uranium
DOE's plans. (5I5)

Response

The DOE does not anticj
due to the hi gh cost of
t'i ve/lnactive m'i ll sites

Comment

pate that thjs would be a ljkely scenario
transporting tailings from the nearest ac-
( al I more than 60 mj I es di stan t ) .

and that the req ui red funos be provi ded.
act'i on to avo'i d halting the remedial actjon
to the expirat'i on of UMTRCA.

adequate experjence jn conducting remedial ac-
tai 'l 'i ngs for the public to show confidence in

6.

The DOE anci jts predecessor agencies (Energy Research and
Devel opment Admj n i stratj on and Atomi c Energy Commj ssi on ) have been
the lead agencies in pl anning and conducting urani um mj l'l tai f ings
remedial actions since such work was first envisioned in 1972. DOE

has facilitated remedial action for vicinity properties at Grand
Junction, Colorado; Salt Lake City, Utah; and Canonsburg,
Pennsylvania. Remedial actjons at tailings piles are underway at
Canonsburg, Salt Lake City, and Shiprock. 0ther contaminated sites
have been cl eaned up under the Formerly Uti I i zed Si tes Remedi al
Action Project (FUSRAP) and others. DOE is qu'ite confident that re-
medial action will be achieved expediently, and in compf iance with
the standards.

Comment

One commenter stated that using the Long Hollow site for the dispos-
al of the Durango taifings, could eventually lead to the expanded
use of the site as a regional disposal site for other mill wastes
whjch would become an annoyance to local residents. (477)

Respon se

7.

One written comment stated the opinion that the main reason that
DOE selected the Long Hollow site as the preferred alternative 'is

because Ranchers Explorat'ion had proposed to use Long Hollow for
tai 1 i ngs reprocess'i ng. However, DOE has not offered the Long
Hollow landowner a lano exchange proposal that is equivalent to the
Ranchers offer. (488)
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B.

Response

The basis of selecting alternatjve disposal sites is discussed in
Sect'ion 1.1 of the FEIS and Appendix c, Alternatives considered But
Rejected, of the DEIS. Acqu'isition of taif ings disposal sjtes and
alternate tailings disposal sites is ouilined'in the cooperative
Agreement between DOE and the state of colorado. Briefly, that pro-
cess jnvolves the State of Colorado obtajning fair market apprais-
als of sites to be affected and the state acquiring the lands from
the owners. The issue of matching previous offers related to for-
mer commercial projects js not relevant to the UMTRA project remedj-
al actjon proposed at Durango.

Comment

rlg tai 1 i ngs pi 1e has been part'ia1 1y stabi I 'ized by establ i shi ng athin, vegetative cover; however, thjs does not deciease the amoirntof radon emitted by the tailings. Remedial actjon must be per-
formed as required by the uranium Mill Tailjngs Radiation Control
Act of 1978 (P195-604) and radiation levels must be reduced to meer
EPA standards for remedj al acti on of these tai I i ngs pi 1 es. Heal th
effects during and after remedial action are addressed jn Section
5. i.

Comment

Several jndiv'iduals said that money was being wasted on the pro-
ject. Some presented the concern that tax dollars could be put to
better use on other projects or that excessjve costs warrant a deci-
sjon for no action. (327, 4L2, 428, 429, 432,433, 449,450,451,
452, 479, 56I)

Response

The pi 1 es have been stabi I j zed and any
the establ i shed eq ui I j brj um and cause
and rj sks than are presently occurri ng.

Response

type of action would di sturb
more health related problems

(451, 452, 455 , 456)

should be subjected to ad-
corrosivi ty and reactjvi ty

waste on those grou nds .

DOE must perform
dards.

10. Comment

remedial action jn compliance wjth the EpA stan-

The NRC recommended that the smelter slag
d'i tjonal testing for characterist'i cs of
to determine whether it is a hazardous
(4e0)
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11

Response

Further testjng of the slag was not deemed necessary for the follow-
'ing reasons: (1) the f used, gl assy structure of the sl ag makes 'it
relatively jnert especially in its uncrushed condition; (2) nany
other smelter slags have been evaluated and found not to qualify as
hazardous wastes.

Comment

Several commenters felt that one or another of the alternatives has
greatest cancer risks, largest number of traffjc deaths and acci-
dents, least publ ic support, and/oris the most expensive. (521,
553, 436, 438, 439, 440, 514, L77, 515, 518, )

CommentT2

The basis for selection of the remedial
t'i on i n heal th ef f ects rather than the I
in the DEIS. (515)

13. Comment

The commenters feel
fects of wh i chever al

14. Comment

The commenter bel'i eves it 'i s

place ano would like to make

16. Comment

acti on shou I d be a reduc-
east cost as was emphasi zed

l5

Cost effectiveness of proposed remedial actjons needs to be evaluat-
ed against the existing situat'ion. The commenter quest'ions effec-
tiveness of spending between $16 to $59 million dollars to prevent
0 . 4 death 'i n 100 years . ( 461 )

Comment

that it is 'i mportant to stress the health ef-
ternative is chosen. (5L2, 513, 530, 543)

possi bl e to stabi I i ze the ta'i f ings 'i n

a model of the s'i te. (546)

There are 'increased hazards 'inherent i n al I the al ternati ves to
move the tailings, including the possibilities of increasing the re-
I ease of radon gases o radi ol ogi ca1 i I lnesses or oeaths, occupat'i on-
al injuries, and transportation hazards. Consjdered cumulatively,
are these hazards worth the disruption, public anxiety, and adverse
economic effects of movjng the piles? (482)
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L7 Comment

If the main reason for selecting Alternat'ive 5 is to obtajn an eco-
nomic return, then the government should pay the owners of the
pi1e, and allow the project to proceed jn the least costly and most
cost efficient manner. (515)

18. Comment

If a Probable
the E IS, the
be destroyed.

Maxj mum Fl ood ever occurs at fl ow I evel s stated i n
least worry would be the tai lings p'i 1e. Durango would

( 520 )
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6.2L L I SII NG OF

OF t^JR I TTEN

HEAR I N G COMME NTE RS AN D

STATTME NTS

AUTHORS

publ
Tabl
as s'i

The names
i c heari ngs
e 6.2 lists
gned by the

and affjliati0ns of jndjvicluals who gave
or submi tted wri tten comments are l'i sted
commenters seq uenti al ly accordi ng to the

DOE. Tabl e 6.3 j s an al phabeti cal I j st'i ng

oral testimony at the
in Tables 6.2 and 6.3'.
index number that was
of comme nters .
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Table 6.2 Index of
who gave

persons submi ttj ng wri tten comments or
oral test'i mony at a publ jc hearing

I ndex
number N ame Affiliation

0rigin
I etter (L )

or hearing (H)

1

2

3
4
5

6
7

B

9

10
11
L2
13
L4
15
16
L7
1B

19
20
2T

22
23
24
25
26
27
28
29
30
3i
32
33
34
35
36
37
3B

39
4A

4'r
42
43
44

Laura Shol ten
Margar et l^la I s h

Tierney Rupp
Ra'l ph E. Rupp, II
S arah B ut, I er
Pamel a S. Goguen
Jonn M. l,.lel I s
Mi ri am Barton
Robert Gregori o

Cassandi a J. Austi n

Sondra D'i erksen
Jenny Chamberl j n
Lillian E. Peebles
Berkel ey C. Bryant
Greg Metcal f
Adel e Presby
Mag gi e Bowes
Susarr Dahl
Stan'l ey Cook
Chri s May
Faye Lynn Harrjs
Penny Biffar
Joe S tockman
Ted A. Tubbs
Loujse Y. Locke
Gary P. Kavanagh
Cl audi a J. Parker
Carol A. Johnson
Sandra M. Todeschi
Gl adys Todeschi
Margaret Todes ch i
Anne t. Seaman
Becky Pad j I I a
Martha i^J i nters
Arayce Gut j errez
Pat,ricja L. Russell
C. J. [^Jillis
Marie Malarsie
Patty Sinl
Barb Edwards
Joe G raves
Judj th Zel k

tljsa B. Peterson
Thomas V. Peterson

Ci ti zen of
Citizen of
Ci ti zen of
Ci ti zen of
Citizen of
Citizen of
Citizen of
Ci t'i zen of
Citizen of
Ci ti zen of
Citizen of
Cjtizen of
Citizen of
Citizen of
Cjtizen of
Ci ti zen of
Citizen of
C'i ti zen of
Ci ti zen of
Ci t'i zen of
C'i tizen of
C j ti zen of
Citizen of
Ci ti zen of
Citizen of
Citizen of
Cit'i zen of
Ci ti zen of
C'i tizerr of
Citizen of
Cirizen of
Ci ti zen of
Ci tj zen of
Ci ti zen of
Cjtizen of
Ci t'i zen of
Citizen of
Ci ti zen of
Citizen of
Citizen of
Cit'i zen of
Citizen of
Citizen of
Citizen of

La Plata
La Pl ata
La Pl ata
La Pl ata
La Plata
La Plata
La Plata
La Pl ata
La Plata
La Plata
La Plata
La Pl ata
La Pl ata
La Pl ata
La Plata
La Pl ata
La Plata
La Plata
La Plata
La Pl ata
La Plata
La Pl ata
La Pl ata
La Pl ata
La Pl ata
La Plata
La Plata
La Plata
La Pl ata
La Pl ata
La P I ata
La Pl ata
La Pl ata
La Plata
La Plata
La Plata
La Plata
La Plata
La Plata
La Plata
La Plata
La Pl ata
La Plata
La Pl ata

County
County
County
County
County
County
County
County
County
County
County
County
County
County
County
County
County
County
County
County
County
County
County
County
County
County
County
County
County
County
County
County
County
County
County
County
County
County
County
County
County
County
County
County

L

L

L

L

L

L

L

!-

L

L

L

L

L

L

L

L

L

L

L

L

L

L

L

L

L

L

L

L

L

L

L
I
I

L

L

L

L

L

L
I
I;
L

L
I

L
I

t_
!

L
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Table 6.2 I ndex of
who gave

persons subm'i tti ng
oral testimony at a

comme nt s or
hearing (Cont'i nued)

wri tten
publ ic

I ndex
n umber N ame Affi I i ati on

0rigin
I etter (L )

or heari n g (H )

45
46
47
4B
49
50
51
52
53
54
5b
56
57
58
59
60
61
62
63
64
65
66
67
6B
69
70
7L
72
73
74
75
76
77
78
79
BO

Bi
B2
B3
B4
B5
B6
87
BB

89

Carl an Maynes
Mi I dred Maurer
Jay l'.lei snel
Kathryn A. Souder
Kathleen Lau
S unny Hal I ower
t^J. Michael Elljott
Robert McDan i el
Stephen P. Sproul
Toni E. Duval
|^lilljam E. Locke
Pete L. Gomez
Linoa Snider
Cl ari s sa Yan ez-Thernl ey
Carl a Fei joo
Gary Ader
J. t. l'.ljnegardner
Nancy Vohs
Nancy Vermevl en
Kri sty Henn'i ng
Karen Davey
John Ridenour
Debra Hammond

Virg'i nia Royce
Margaret Poteet
Mary E. Emr j ch
Loujs P. Rea
Mari lyn Snai r
Gabri el a Torres
Joyce Roseberry
Roger H'i I lmeyer
Marsha Pavl ek
Jerry Dal I a
Mel Caskey
Vicki Caskey
Dal e McC I anah an
Lauri s Reynol ds
Karett S. Howard
Cliff Cox
Chri s Duran
R i chard L. Peterson
Arthur L. Peterson
Becky L. Rockford
David L. R'i ce
Dan Hyl an t

Cjtizen of
C'i t'i zen of
Cjtizen of
Citizen of
Ci t'i zen of
Ci ti zen of
C'i tizen of
Cit'i zen of
Citizen of
Citizen of
Citizen of
Citizen of
Citizen of
C'i tizen of
Citizen of
Citizerr of
C j ti zen of
Cit'i zen of
C'i tizen of
Citizen of
Citizen of
Citizen of
C'i ti zen of
Citizen of
Ci ti zen of
Citjzen ot
C'i tizen of
Citizen of
Ci ti zen of
Ci ti zen of
Cjt'i zen of
Ci ti zen of
C j t'i zen of
Ci ti zen of
Ci t'i zen of
Cit'i zen of
Citizen of
Cjtizen of
Citizen of
Citizen of
Citizen of
Ci t'i zen of
Cit'i zen of
Citizen of
Citizen of

P I ata
Plata
P I ata
Plata
Plata
Plata
Pl ata
Plata
P I ata
P I ata
Plata
Plata
P I ata
P I ata
P I ata
P I ata
Plata
P I ata
P I ata
P I ata
Plata
Plata
Plata
Pl ata
P I ata
P I ata
P I ata
Plata
P I ata
Pl ata
P I ata
P I ata
P I ata
P I ata
Plata
Pl ata
Plata
P I ata
Plata
Pl ata
Pl ata
P I ata
Plata
Pl ata
Plata

County
County
County
County
County
County
County
County
County
County
County
County
County
County
County
County
County
County
County
County
County
County
County
County
County
County
County
County
County
County
County
County
County
County
County
County
County
County
County
County
County
County
County
County
Cou nty

La
LA
LA
La
La
LA
La
La
La
LA
La
La
La
La
La
La
La
LA
La
La
La
LA
LA
La
La
La
LA
La
La
La
La
La
La
La
La
La
La
La
La
La
La
LA
La
La
La

L

L

L

L

L

L

L

L

L

L

L

L

L

L

L

L

L

L

L

L

L

L

L

L

L

L

L

L

L

L

L

L

L

L

L

L

L

L

L

L

L

L

L

L

L
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Tabl e 6.2 Index of pers0ns submitting written
who gave oral testimony at a publ jc

comments or
hearing (Continued)

I ndex
number N ame Affi I i ati on

0rjgin
I etter (L )

or hearing (H)

90
91
92
93
94
9s
96
97
9B
99

100
101
102
103
104
105
106
107
108
109
110
111
TT2
113
114
1i5
116
LT7
118
119
120
TzL
I22
123
124
125
L26
L27
128
L29
130
131
L32
133
134

Teresa Rogers
Dana C. Helvey
Earl McMahel
M j ri am McMahel
Lida P. Bowen
Jill E. Engmark
Jill C. Gaffney
Sal 1y M. Hal l
Mari e Mestas
Paul a J. Brook s

Kathy Larri cq
Sharee Erickson
Genevjeve T. Rankin
Joy L. Martinez
Sherry Sanford
Pete C. Maisel
Bob Luse
Ryker Smj th
Ral ph T. Correl I
Ros e M. Havel
Dav'i d Loucks
Ni k k'i Anderson
Kay M. Njggli
Dav'i d M. Turner
Gl ori a Resni ck
Joan F. Cullen
Steve 0sborne
Beth S'i lbergleit
Bever'l y Conner
Linda J. Hansen
M. T. Smyl i e
John E. Ogier
R i ck Dekdebrun
Carol Marti n -Hatch
Ronald t. Gaddie
John B. Houge
Col ette Bos sow
Jean Ti pot s ch
H. Jackson Clark, II
Betty H j bbard
Rose M. Clark
Rhonda Sumral I
Eldon T. McCoy
Anna McCoy
Aimy D j ckson

Cjtizen of
Citizen of
Citizen of
C'i ti zen of
Citizen of
Cjtizen of
Ci ti zen of
Ci ti zen of
Citizen of
Cjtizen of
Cjt'i zen of
Cjtizen of
Citizen of
C'i tizen of
C j ti zen of
C'i ti zen of
Cit'i zen of
C j tizen of
Cit'i zen of
Ci ti zen of
Citizen of
Citizen of
Citizen of
C'i ti zen of
Citizen of
Cjtizen of
C'i tizen of
C j ti zen of
Cit'i zen of
Citizen of
C'i tizerr of
C'i tizen of
Cjtizert of
Ci ti zen of
Citizen of
Citizen of
Citizen of
C'i tizen of
Citizen of
C j ti zen of
Ci tizen of
Cj tj zen of
Cjtizen of
Ci ti zen of
C j ti zen of

La
La
La
La
La
La
La
La
La
La
La
LA
La
LA
La
LA
La
La
La
La
La
La
La
La
La
La
La
La
La
LA
La
La
La
La
La
La
LA
La
La
La
La
La
La
La
La

P I ata
P I ata
Plata
P I ata
P I ata
P I ata
P I ata
P I ata
Pl ata
P I ata
P I ata
P I ata
Pl ata
Plata
Plata
Pl ata
P I ata
Pl ata
P I ata
P I ata
P I ata
Pl ata
Pl ata
Pl aba
P I ata
P I ata
P I ata
Plata
P I ata
P I ata
Plata
Plata
P I ata
Plata
P I ata
P I ata
P I ata
Plata
Plata
P I ata
Pl ata
Plata
P I ata
P I ata
P I ata

County
County
County
County
County
County
County
County
County
County
County
County
County
County
County
County
County
County
County
County
County
County
County
County
County
County
County
County
County
County
County
County
County
County
County
County
County
County
County
County
County
County
County
County
County

L

L

L

L

L

L

L

L

L

L

L

L

L

L

L

L

L

L

L

L

L

L

L

L

L

L

L

L

L

L

L

L

L

L

L

L

L

L

L

L

L

L

L

t_

I
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Tabl e 6.2 Index of persons submj ttj ng
who gave oral test'i mony at

wri t te n comme nt s or
a publjc hearing (Continued)

I noex
lr umber N ame Affiliation

0r'i girt
I etter ( L )

or hearing (H)

135
136
L37
138
139
140
141
L4?
143
L44
145
L46
L47
148
149
150
151
$?
153
154
155
156
L57
158
159
160
161
T6?
163
164
165
166
L67
168
169
170
T7L
L72
L73
L74
175
L76
177
178
L79

Laura Rjckaro Citizen of
Skip Zeller Cjtizen ot
Penne McDortald C'i tizen oi
Kerry Drulis Citizen of
Herman L. Todeschi Citizen of
Lou j se M. Jaq uez Ci ti zen of
Snjrley Osborne C'i tjzen of
Chri st'i ne Veba Citizen of
Henry King Cjtizen of
Cnarl es F. Bi shop Cj tj zen of
Steve Carson Citizett of
Annette V. Carson Ci t"i zen of
Greg Burger Citjzen of
Ke1 1y Ray Citizen of
Blair hl'i les Citizen of
Beth Caowallader-F'l ory C'i tizen of
Cap Allen Citizen of
Walter J. Osterhoudt Citizen of
David L. Trantmann Citizen of
Ruth G. Mackay Citjzen of
Sherman Rice Citizen of
Vikki LeClaire Cit'i zen of
Oma |,Jalls Cit'i zen of
Mary C. Thompson Cjtizen of
V'i rg"i nia L. Repert Citizen of
Dorothy H. Myers Ci ti zen of
Rose M. Jattes Citizett of
E. Joe Barni Citizen of
M.M. Carnes Cjtizen of
Mikala Mclore Cjtizen ot
Tilton l,.J. Macy C'i ti zen of
Ann Schwarz Cjiizen of
Grace Rj ce Ci ti zen of
James and Emily Millaro Citjzen of
Deborah B. Brown Ci ti zen of
Rebecca J. Bronson Cit'i zen ot
Tackary Tachary Citjzen of
Anita Barnes Citizen of
Dy1 an Brown Cjt'i zen of
Carol Robertson Citizen of
Kim Cromwell Cjtizen of
Pnilip Taylor Cjtizen of
Donna H. Fleming Citizen of
Howav"d R. Arnold Citizen of
Beth A. Sherwood Cit'i zen of

La
LA
LA
LA
LA
La
La
La
LA
LA
La
La
LA
La
La
La
La
La
LA
LA
La
La
La
La
La
La
La
La
La
La
La
La
La
La
LA
La
La
La
La
La
LA
La
LA
La
La

P I ata
P I ata
P I ata
Pl ata
Pl ata
Plata
Pl ata
Plata
P I ata
Plata
P I ata
Plata
P I ata
P I ata
P I ata
P I ata
P I ata
P I ata
P I ata
P I ata
P I ata
P I ata
Plata
P I ata
Plata
P I ata
Pl ata
Plata
Plata
Plata
P I ata
Plata
Pl ata
Pl ata
Plata
P I ata
P I ata
Pl ata
P I ata
Pl ata
P I ata
Plata
P I ata
Plata
P I ata

County
County
County
County
County
County
County
County
County
County
County
County
County
County
County
County
County
County
County
County
County
Cou n ty
County
County
County
County
County
County
County
County
County
County
County
Courrty
County
County
County
County
County
County
County
C ou nty
County
County
County

L

L

L

L

L

L

L

L

L

L

L

L

L

L

L

L

L

L

L

L

L

L

L

L

L

L

L

L

L

L

L

L

L
I
I

i
I
I

L

L

L

L

L

L

L
I
I

L
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Tabl e 6.2 I ndex of
wh o gave

persons submj ttj ng written
oral testimony at a publ jc

comme nt s or
hearing (Cont'i nued)

I ndex
number N ame Affiliat'i on

0rjgjn
I etter (L )

or hearing (H)

180
181
Ls2
183
184
185
186
LB7
lBB
189
190
191
192
193
L94
195
196
197
198
199
200
2t0L

202
203
204
205
2t)6
207
2UB
209
2L0
2LL
2L2
?T3
2-r4
215
2L6
217
2LB
219
220
22L
222
2?3
224

hl'i lliam H. Sageser
Marl ene J. Baker
Joan K. McNjtt
J i m R. Wan namak er
Nancy Napheys
Karen M. L amb
Peg 0chsenre.i ter
James R. Sjnton
Tom S. Sinton
Ruth E. Rosenberg
John C. Mjernyk
Chrj sti ne A. Bryant
Chri sti ne A. Thompson
Marti n Pearson
Lyndi e Pearson
Dawn L. Petersen
Bret t L. Wel I s
Renee P arsons
Vjckj L. Kjrkpatrick
R'i chard l'.l. Sjdwell
!-eslie [,{. Bohn
George Moore
Randy Murphy
E. Esther [^lilliams
Stephen Swj sher
Fred Mes tas
RjcharcJ Bonaventura
Gai I Greve |,Jatts
James K. Wothyns
John Bresn ah an
Rick Lane
Sharon Jaworsky
Sharon Nel son
Robert D. Jacobson
Rus sel I Monel I
Greg S tone
Jan e Keel er
Geor ge B'i rd
Daniel C. Guiet
Robert V. Kling
Mary Kostansk.i
l^len dy B ryan t
Maryel I en Morrow
Katheri ne A. Larson
Dav'i d P. Epp'i ch

of La Plata
of La Plata
of La Plata
of La Plata
of La Plata
of La Plata
of La Plata
of La Plata
of La Plata
of La Plata
of La Plata
of La Plata
of La Plata
of La Plata
of La Plata
of La Plata
of La Plata
of La Plata
of La Plata
of La Plata
of La Plata
of La Plata
of La Plata
of La Plata
of La Plata
of La Plata
of La Plata
of La Plata
of La Plata
of La Plata
of La Plata
of La Plata
of La Plata
of La Plata
of La Plata
of La Plata
of La Plata
of La Plata
of La Plata
of La Plata
of La Plata
of La Plata
of La Plata
of La Plata
of La Plata

Citizen
Cjt'i zen
C'i tizen
C'i tizen
Citizen
Ci ti zen
Ci ti zen
Cjtizen
Ci t'i zen
C'i t'i z en
Citizen
Cit'i zen
C'i t'i zen
Citizen
Citizen
Cit'i zen
Ci ti zen
Citizen
Citizen
Ci ti zen
C'i tizen
Cjtizen
Ci ti zen
Citizen
Citizen
Cit'i zen
Citizen
C'it'izen
Citizen
Ci ti zen
Ci ti zen
Citizen
Citizen
Citizen
Citizen
Citizen
C j ti zen
Cit'i zen
Cjt'i zen
Citizen
Citizen
C'i tizerr
Citizen
Cit'i zen
Ci ti zen

County
County
County
County
County
County
County
County
County
County
County
County
County
County
County
County
County
County
County
C ou nty
County
County
County
County
County
County
County
County
County
County
County
County
County
County
County
County
County
County
County
County
County
County
County
County
County

L

L

t_

L

L

L

L

L

L

L

L

L

L

L

L

L

L

L

L

L

L

L

L

L

L

L

L

L

L

L

L

L

L

L

L

L

L

L

L

L

L

L

L

!_

L
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Tabl e 6.2 I ndex of
who gave

persons submi ttj ng
oral testimony at

wri tten
a publ ic

comments
heari ng

or
(Continued)

I noex
n umber N ame Affiliation

0rjgin
letter (L)

or heari n g (H )

225
226
227
228
229
230
23L
232
233
234
23s
236
237
238
239
244
?4L
24?
243
244
?45
246
247
248
249
250
25i
?52
253
254
255
?56
257
258
259
260
261
26?
263
264
265
266
267
268
269

Beverly B. Capel'i n Citjzen of La
Edna Fjorin'i Citizen of La
Jean F'i ori n'i Ci ti zen of L a

Raymond Fiorini Cjt'i zen of La
Barrie Anne Bryant Cit'i zen of La
Sara 0'Meara Chanbelan Citizen of La
Edward R. Galston Cit'i zett of La
Ernst Baer C.i tizen of La
Regan Kauer C'i ti zen of La
Matthew Bourgeoj s Ci ti zen of La
Kathryn Epp'i ch C.i t'i zen of La
Jacq ui e Davenport Ci tj zen of La
Thomas G. Maynard Citizen of La
Kathleen Johnson C'i tizen of La
Kathy Evans Cjt'i zen of La
Rebecca E. Jenkins Citizen of La
Lance K. C1 ay Cj ti zen of La
Stuart Cohen Ci ti zen of L a

J'i m Rockelmann Citizen of La
Gary Kolman C'i tizen of La
C'i ndy Farley Citjzen of La
Bonnie Pietropaulo Citizen of La
Fred D. Robin C'i tizen of La
Jenn'i fer Sullivan Carney C'i tizen of La
Robbyn Smi th Citizen of La
Carol Durrschmidt Cit'i zen of La
Mary Mict<elson Citizen of La
Kurt Conrad Cit'i zen of La
Scott D. Henn'i ng Cit'i zen of La
Clayton B. Vedder, Jr. Cit'i zen of La
Aaron Ray Citizen of La
Andrea G. Maynard Cjtizen of La
Linn Stump C.i tizen of La
D. Bri an Soignier Citizen of La
Kathl een Shadel I Ci ti zen of La
Jeanne Tirompson Cjri zen of La
Camjlle Sebestyen Cit'i zen of La
J.M. Schlageter Cjtizen of La
Judie Vagneur Citizett of La
Richard N. Sandl'i n Citizen of La
Patricia Sandlin Cit'i zen of La
Karen P. Armstrong Cjtjzen of La
Thomas Grandi n Ci ti zen of La
James !'4. Perkins Citizen of La
Janet L.S. Gerhardt Citizen of La

Plata
Plata
P I ata
P I ata
P I ata
P I ata
P I ata
P I ata
P I ata
P I ata
P I ata
P I ata
Plata
P I ata
P I ata
P I ata
Plata
P I ata
P I ata
P I ata
P I ata
P I ata
Pl ata
Pl ata
P I ata
P I ata
P I ata
P I ata
P I ata
P I ata
P I ata
P I ata
Pl ata
P I ata
P I ata
P I ata
P I ata
P I ata
Plata
P I ata
Pl ata
P I ata
Plata
Pl ata
Plata

Coun ty
County
County
County
County
County
County
County
County
County
County
County
County
County
County
County
County
County
County
County
County
County
County
County
County
County
County
County
County
County
County
County
County
County
County
County
County
County
County
County
County
County
County
County
County

L

L

L

L

L

L

L

L

L

L

L

L

L

L

L

L

L

L

L

L

L

L

L

L

L

L

L

L

L

L

L

L

L

L

L

L
I
I

I
I
I

L

L

L

L

L

L
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Tabl e 6.2 Index of persons subm'i tting
who gave oral testimony at

wri tten comments or
a public hearing (Corrt'i nued)

I ndex
number N ame Affil'i ation

0ri g i n
I etter (L )

or hearing (H)

270
27'r
27?
273
274
275
276
?-7 7

278
279
280
281
282
283
284
285
286
287
2BB
289
?90
29I
29?
293
?94
295
296
297
298
299
300
30i
302
303
304
305
306
307
3UB

309
3i0
31 1
312
313
314

Joan B. Tayl or
Sonya P. Guest
C I i fford E. Johns
Kjm Hofferber
Bri an J. Lovel es s
Ron Sh'i rr n

hl'i I I i am F. Bi nger
Al i ce K j rk
Charles J. Larson
Anna M. Price
Rosw j tha McBroom
Pam Bohn
Teri F reys ch I ag
Kathleen F'i ne
Eljzabeth L. Boles
Jjm Verce
Bri an Clark
Margaret McSherry
Joan Jaggers
Lyn n McKee
Teresa M. Offutt
Gl enn Barhnouse
Dudl ey Engl e
Karen Lee Bjnger
Krjsten L. Boyer
Rjchard E. [^linn, Jr.
Robert Dexter
CarI a l.lhi tney
Mi I dred E. McCoy
Angi e Candel ari a
R.J. McMullen
Esther Fritz
Tees a K utowy
Chr j s Perryman
Danjel B. Conway
Phil L. Gonzales
!-jnda H. Graves
Ronald M. Nelen
|^lill'i am R. Burdick
Patri cj a Kuttl er
Thomas N. Hansen
Stephen L. Gjlsdorf
Janet Leech
Patt'i Reese
Cnri st'i ne Taf oya

C j t'i zen
Ci tizen
Citizen
Citizen
Cit.i zen
C j ti zen
Cit'i zen
Citizen
Citizen
Ci t.i zen
Citizen
C'i tizerr
Citizen
Cjtizen
C'i tizen
Ci t'i zen
Citizen
Citizen
Cit'i zen
Ci t'i zen
C'it'izen
Cit'i zen
Citizerr
Citizen
C'it'izen
Citizen
Citizen
Cit'i zen
Citizen
Citizen
Cit'i zen
C j t'i zen
C'i tizen
C'i tizen
C'i tizen
Citizen
C'i tizen
Cit'i zen
C'it'izen
Citizen
Cit'i zen
Citizen
Ci tizen
Citizen
Citizen

ot La Plata
of La Plaba
of l-a Plata
of La Plata
of La Plata
of La Plata
of La Plata
of La Plata
of La Plata
of La Plata
of La Plata
of La Plata
of La Plata
of La Plata
of La Plata
of La Plata
of La Plata
of La Plata
of La Plata
of La Plata
of La Plata
of La Plata
of La Plata
ot La Plata
of La Plata
of La Plata
of La Plata
of La Plata
of La Plata
of La Plata
of La Plata
of La Plata
of La Plata
of La Plata
of La Plata
of La Plata
of La Plata
of La Plata
of La Plata
of La Plata
of La Plata
of La Plata
of La Plata
of La Plata
of La Plata

County
County
County
County
County
County
County
County
County
County
County
County
County
County
County
County
County
County
County
County
County
County
C ou nty
County
County
County
County
County
County
County
County
County
County
County
County
County
County
County
County
County
County
County
C ou nty
County
County

L

L

L

L

L

L

L

L

L

L

L

L

L

L

L

L

L

L

L

L

L

L

L

L

L

L

L

L

L

L

t-
I
I

L

L

L

L

L

L

L

L

L

L

L

L

L
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Table 6.2 Index of pers0ns submjttjng written
who gave oral testimony at a publ jc

comrnents or
heari ng (Conti nued)

I ndex
number N ame Affi I j ati on

0r'i g j n
I etter (L )

or hearing (H)

315
316
317
3iB
3I9
320
32L
322
323

324
3?5
326
327
328
3?9
330
33i
33?
333
334
335
336
337
338
339
340
34i
342
343
344
345
346
347
348
349
350
351

352
353
354
355
356
357

Jeffrey H. Vandj ver
Clay Earl Randolph
Cec j I i a Jami son
Paul Byi ngton
Mark Trai I
Jean ne F armer
Gary R. F armer
Harold E. Luzdr, Jr.
Cindy Gjlliland Kent

(aka Cindy A. Kent)
Pamel a Leigh
Jane E. Leonard
Robert G. Carney
Frank J. Sinton
l',len dy Bryan t
Art E. Berg
Joe R'i ghter, Jr.
Lor i K under
James Bruvol d

N an cy R. Heck
Lesl i e tJheel er-Dr:bbs
Mamj e Rasmussen
Jerald M. Bruck
Martha S'i mpson
Ruth M. Katzjn
F oy Cogburn
Mrs. A. J. Mayer
Mjchael Flickinger
C i n dy L. Conway
Mari a Hol t
Russel I Barnes
Patrjcia I. Berg
Pam Peavey
Kathy K'i nol e

Eljzabeth C. Strain
Robert L. Andrews
Dan'i el G" Officer
Bill & Jennifer

Spri ngstead
Ira 0. Hartsock
Patri ci a Hartsock
Joyce Ros eb ury
Ken Shi vef's
Linda Shivers
James D. Appel

Cit'i zen
Ci t i zen
C.i tizen
Citizen
Ci t'i zen
Ci ti zen
Ci ti zen
Ci ti zen

C'it'izen
Cjt'i zen
Ci ti zen
C'it'izen
Citizen
Ci ti zen
Citizen
Citizerr
Ci ti zen
Ci ti zen
Ci ti zen
Ci ti zen
Citizen
Citizen
Ci ti zen
Cit'i zen
Citizen
Citizen
Citizen
C j ti zen
Cirizen
Citizen
Citizen
Citizen
Citizen
Ci ti zen
Citizen
Ci ti zen

Cjt"i zen
Cit'i zen
Citizen
Cit'i zen
C'i ti zen
Cit'i zen
Cit'i zen

ot La Plata
of La Plata
of La Plata
of La Plata
of La Plata
of La Plata
of La Plata
of La Plata

of
of
of
of
of
of
of
of
of
of
of
of
of
of
of
of
ot
of
of
of
of
of
of
of
of
of
of
of

La Pl ata
La Plata
La P I ata
La Plata
La Plata
La Plata
La Pl ata
La Plata
La Plata
La Plata
La Plata
La Pl ata
La Plata
La Plata
La Plata
La P I ata
La Plata
La Plata
La P lata
La Plata
La P.l ata
La Pl ata
La P I ata
La Plata
La P I ata
La Plata
La Plata
La Plata

of La Plata
of La Plata
of La Plata
of La Plata
of La Piata
of La Plata
of l-a Plata

County
County
County
County
County
County
County
County

County
County
County
County
County
County
County
County
County
County
County
County
County
County
Courrty
County
County
County
County
County
County
County
County
County
County
County
County
County

County
County
County
County
County
County
County

L

L
I
:

L

L

L

L

L

L
I
t_

L

L
IL

L
I
I;
t_

L

L

L

L
I

L

L

L

L

L

L

L

L

L
IL

L
I

L

L

L

L

I
I

;
L
I
l-

I
I

I
I

L

L
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Table 6.2 Index of persons subm j tti ng wri tt,en
who gave oral testimony at a publ jc

comments or
hearing (Cont'i nued)

I ndex
n urnber N ame Af f i I i at'i on

0rigin
I etter (L )

or hearing (H)

358
359
360
36i
362
363
364
365
366
367
368
369
37u
37L
372
373
374
375
376
377
378
379
380
38i
382
383
384
385
386
387
38B
389
390
39i
392
393
394
395
396
397
398
3e9
400
40 1

402

Marjorie S. Appel
L'i noa H. Hansen
Bj I 1 Bray
L I eia M. Bray
L. C. l^Jidder
J . R. t^l i dder
Lucinda S. Chavez
Freddi e Chavez
l',la.l ter P un ke
Cnarlotte Punke
Joyce M. Capp
Jeff C app
N. R. Mills
Charl otte Mi I I s
Pamel a Graves
Cl aude Graves
K. Gornbart
Ed j th Gornbart
Tina M. Ellis
Robert |,J. Ellis
Joe Byr ket
Debo rah S . Byr ket
Ann SchvJarz
Anorew F. Schwarz
Mr . P ark
Mrs. Park
t^lhitley C. Scrivner
Katherine B. Scrivner
Vi ckj Fyfe
Gary Fyfe
Bri an Cl ark
Lo'i s C. Bartig
Mari anne L. |nl'i lliarns
Larry H. [,l'i lljams
Mj chael Gerber
l-i nda Gerber
John R. Rice
Wendy K. Rjce
Rol an d R us tad
Pat R us tad
Shel ly Petrucka
John Petrucka
Dan i el 1ll. Boone
K at hryn V . Boone
Rodynie D. Cook

Citizen ot
Cjtizen of
Ciuizen of
Cjtizen of
Citizen ot
Ci ti zerr of
Citizen of
Cit'i zerr of
Ci tizen of
Citizen of
Citizen ot
Ci ti zen of
Citizen of
Citizerr ot
Cit'i zen of
Cit'i zen of
Cit'i zerr of
Ci ti zen of
Ci ti zen of
Cit'i zen of
Citizen of
Citizerr of
Ci ti zen of
C'i ti zerr of
Citizen of
Cit'i zen of
C'i ui zen of
Citizen ot
Ci ti zen of
C'i t'i zen of
Citizerr of
Cit'i zen of
Ci t'i zen of
Citizen of
Citizen of
Ci ti zerr of
Citizen of
Cit'i zen of
C.i ti zen of
Cit'i zen of
Cit'i zen of
Cjt.i zen of
Ci tizen of
Ci ui zen of
Ci ti zen of

La Pl af a
La Pl ata
La Plata
La Plata
La Pl ata
La Plata
La Pl ata
La P I ata
La Pl ata
l-a Plata
La Plata
La Plata
La Plata
La Plata
La P I ata
La Plata
La Pl ata
La Plata
La Plata
La Plata
La Plata
La P I ata
La Plata
La Plata
La Plata
La Pl ata
La Plata
La Pl ata
La Pl ata
La Pl ata
La Piata
La Pl ata
La Plata
La Plata
La Plata
La P I ata
La Plata
La Pl ata
La Pl ata
La Plata
La Plata
La P I ata
La Pl ata
La Plata
La Plata

County
County
County
County
County
County
County
County
County
County
County
County
County
County
County
County
County
County
County
County
County
County
County
County
County
County
County
County
County
County
County
County
County
County
County
County
County
County
County
County
County
County
County
County
County

L

L

L

L

L

L

L

L

L

t_

L

L

L

L

L

L

L
I

L

L

L

L

L

L

L

L

L

L

L

L

L

L

L

L

L

L

L

L

L

L

L
I
I

L

L
I
L

L
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Table 6.2 I ndex of
who gave

comme n t s
hearing

or
(Continued)

persons submjtt'i ng written
oral test'i mony at a publ'i c

I ndex
n umber N ame Affi I j ati on

0rig.i n

I etter (L )
or heari ng (H)

403
404
405
406
4A7

408
409
410
4i1
4L2
413
4't4
415
4i6
4L7
418
419
420
42L
422
423
4?4
42s
426
427
428
429
430
431
432
433
434
435
436
437
438
439
440
44I
442
443
444
445
446
447

Cynthja L. Ferguson
K aren Tnys
Jer ry S hryk er
Tamara Brennan
Jac k son Tal 1 mad ge
Kara Berthol f
Joanna G. Joiner
Hal ford !,l. Joi ner
I-isa S. Joiner
Kenneth A. Beegl es
Michael B. Stuart
Rene' Larri cq
Deborah Powel I
C. [,J. Mertz
Lyn n Berger
Donald E. Berger
Jesse Crawford
Hortense Kel ley
Bi I I Bol and
Jack Graham
Jean Graham
Marlo W. Schulz
R. Ga'i I Schulz
Charles R. Butler
Edward E. Mases
John R. Cool ey
Kathl een M. Cool ey
Caryl R. Hel mi n
S us an Myer s
Becky Speel man

Cathy Muel I er
Bri an Woods
Bobby Turner
Matt Evans
[^lilljam M. Browne
Jonn Dunsmord
Al K I eemeyer
Debra Kleemeyer
tlJilliam Rutneld
Marion L. Rutneld
Bi I I Bol and
Leslie C. Bri ssette
Robert Schwarz
Donna M. Fleming
Craig N. Larson

Citizen of
Cit'i zen of
Cit'i zen of
Citizen of
Citizen of
Cjt'i zen of
Citizen of
C'i t'i zen of
Citizen of
Citizen of
Citizen of
Ci t'i zen of
Ci ti zen of
Ci t'i zen of
Citizen of
Ci ti zerr of
Citizen of
Citizen of
Cit'i zen of
Ci t'i zen of
C'i tizen of
Ci ti zen of
Citizen of
Citizen of
Citizen of
C j t'i zen of
Ci ti zen of
C'i ti zen of
Citizen of
Citizen of
Cjtizen of
Ci ti zen of
C j t'i zen of
Citizen of
Ci ti zen of
Citizert ot
Citizen of
Citizen of
Citizen oi
Ci ti zen ot
Citizen of
C'i ti zert of
Cjtizen of
Cjtizen of
Cit'i zen of

La Plata
La Plata
La P'l ata
La Plata
La Plata
La Plata
La Plata
La Plata
La Pl ata
La Pl ata
La Plata
La Plata
La Plata
La Plata
La Pl ata
La Plata
La P I ata
La Plata
La Plata
La Plata
La Plata
La Plata
La Plata
La Pl ata
La Pl ata
La Pl ata
La Plata
La Plata
La Plata
La Pl ata
La Plata
La Pl ata
La Plata
La Plata
La Plata
La Pl ata
La Pl ata
La P I ata
La Plata
La P lata
La Pl ata
La Pl ata
La Pl ata
La Pl ata
La Plata

County
County
County
County
County
County
County
County
Courrty
County
County
County
County
County
County
County
County
County
County
County
County
County
County
County
County
County
County
County
County
County
County
County
County
County
Courtty
County
County
County
County
County
County
County
Courrty
County
County

44I



Tabl e 6.2 I ndex of persons submi tti ng wri tten
who gave oral test'i mony at a publ i c

comme nt s or
hearing (Contjnued)

I ndex
number N ame Affiliat'i on

0rjgin
I etter (L )

or hearing (H)

448
449
450
45 I
452
453
454
455
456
457
458
459
460
46i
462
463
464
465
466
467
468
469
470
47 I
472
473

474
475

476

477
478
479
480

48l
482

483

484

Dan i el G. Off i cer
Njcholas .1 . Heidy
Hel en R. Hei dy
Vjolet L. Gwaltney
S teward R an ch
Charles D. Semmler
Paul Bent
Georgj ana Spencer
Thomas Lepi sto
[*lendy Bryant
Jer ry C arney
Kara Berthol f
Jane t. Leonard
Cap Al I en
Cheryl e Bran dsma
Timothy A. Buzzard
N an na Al ford
Ethel Dyer
Vel ena Eggl eston
Ruth Parki nson
Evelyn Bugg
t,Ji I ma DeN.i er
Martha Sirnpson
Marganet D un n

S. V. Alford
Robert Jefferson,

Chri s Baker
Sydney S, Macy
R'i chard l,l. Hoffman

Karen Preston

Kirk M. Cunningham
James B. Mart'i n

Mr. L averne Gwal tney
Tnomas B. Cochran

Margaret Pul s
Peg L an gworthy

Tim LaFrance

Andrea G. Maynard

Citizen of La
Citizen of La
C'i tizen of La
Citizen of La
Citizen of La
Citizen of La
C'i tizen of La
Citizen of La
Cjtizen of La
Citizen of La
Cit'i zen of La
Cjt'i zen of La
Citizen of La
Citizen of La
Citizen of La
Citizen of La
Cjtizen of La
Citizen of La
Cit'i zen of La
Citizen of La
Citizen of La
Cit'i zen of La
Cit'i zen of La
Citizen of La
Citizen of La

P I ata
P I ata
P I ata
P I ata
Plata
Pl ata
P I ata
P I ata
Plata
Pl ata
P I ata
Plata
Plata
P I ata
P I ata
Pl ata
Pl ata
Plata
P I ata
P I ata
P I ata
Pl ata
P I ata
Pl ata
Plata

County
County
County
County
County
County
County
County
County
County
County
County
County
County
County
County
County
County
County
County
County
County
County
County
County

Southern Ute I ndi an Tri be
The Nature Conservancy
Col orado Chapter of the

|^l'i ldl jfe Society
Raf ter J . L an down er s

A ssocj at i on
Sjerra Club
En v'i ronmental Def en se F un d
La Plata County Farm Bureau
t'latural Resources Defense

Counci I
Future
League of Women Voters of

D ur an go
Durango Uranium Mill Ta'i lings

Task Force
Ci ti zens Concerned about

Moving the Pile (CCAMP)

L

L

L

L

L

L

L

L

L

L

L
t-

L

L

L

L

L

L

L

L

L

L

L

L

L

L

L

L

L

L

L

L

L

L

L

L

L
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Table 6.2 Index of pers0ns submjtting wrjtten
who gave oral test'i mony at a publ 'i c

comments or
heari ng (Cont'i nued)

I ndex
number N ame Af f i I i at i on

0r j g i n
I etter (L )

or hearirrg (H)

485

486
487
48B
489
490

491
492

493

494
495
496
497
498
499
500
501
502
503
504

505
506
507
508
509
510
5i1
5L2
s13
5i4

5i5

516
5L7
518
519

52rJ

5',2-L

Felix R. Mjera

R.T. Scott
Lo j s Rempl e
James C. Anesj
Bruce Bl anchard
Leo B. H i ggi nbotham

James B. Martin
Kerrigan G. Clough

Tom L ooby

Eleanor E. Gass
Lawrence C. Gass
Rebecca Gri swo I d
Rich Griswold
Davi d Porter
Jean ne Porter
Wi l l 'i am M, Brown e

G1 adys L . Brown e

Barbara Garl ick
Bruce Garl i ck
Jennifer Sullivan

C ar ney
Jerry Carney
Tim Lahdekorpi
James Bruvol d

Lewi s McCool
S us an McCool
Aman da l,,Jh i te
Richard t'Jhite
John Ryan
M. Lynne Womble-Kenney
Ken Franci s

Andrea G. Maynard

James G. Erickson
Debra McCaffery
Tamara Wjggans
Timothy La France

Bruce Honi s ch
Cnarl es Senrml er'

Env'i ronmental Improvement
Divjsioilo State of New Mexjco

La Plata County Commiss'i oner
Cjt'i zens for Safe Energy
Citjzen of La Plata County
U.S. Department of Interi or
U. S. N ucl ear Regul atory

Commj ss i on
Env'i ronmental Defense Fund
U.S. Envi ronmental Protecti on

Agency
Col or ado Depar tmen t of Heal th

an d other Col orado state
agencl es

Citizen of La
Cit"i zen of La
Cit'i zen of La
Citizen of La
Citizen of La
C'i tizen of La
Citizen of La
Citizen of La
Citizen of La
Citizen of La

P I ata County
P I ata County
P I ata County
P I ata County
P I ata County
P I ata County
Plata County
Pl ata County
Pl ata County
Plata County

C'i tizen of La Plata County
Ci tj zen of La P I ata County
Cjt.i zen of La Plata County
Cjtizen of La Plata Courrty
Citizen of La Plata County
Cj tj zen of La P I ata County
Cjt'i zerr of La Plata County
Citjzen of La Plata County
Citjzen of La Plata Courr ty
Cj tj zen of La P I ata County
State of Col oraoo, Depart-

ment cf Local Af f a'i rs
Ci t izens Corrcerned about

Movirrg the Pile (CCAMP)

Citizen of La Plata County
Citjzen of La Plata Courrty
Citizen of La Plata County
Durango Uranjum Mjll Tailings

Tas k F orce
Ciui zen ot La Plata County
Citjzen of La Plata County

L

L

L

L

L

L

L

L

L

L

L

L

L

L

L

L

L
I
I

L
I

L

L

L

L
IL

L

L

L

L

L

L

L

L

L

L

L

H
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Tab I e 6.2 Inoex of persons subm'i tting
who gave oral testi mony at

comments or.
heari n g ( Con cl uded )

wr i [ten
a publ'i c

I n cJex

n umbe r N ame Af f i I i ati on

0rigjn
letter (L)

or heari ng (H)

522

523

524
525
526
527
528
529
530
531

532
533

534
535
536
537
538
539
540
54i
542
543
544
545
546
547
548
549
550
55 i
5s2
553
554

5s5
s56

557
558
559
560
561
562

Robert Jefferson

Randy Jerni gan

Duane Tayl or
Robert M un I he"i m

Karen P reston
Harry Edi nger
An n S chwarz
G1 adys Brown e

Dortna Flemjng
James Mart i n

Roy Cra.i g

Tim La France

Harold Steinhoff
James Anesi
Jucl'i th Lent
Bil I Ehler
Gregory Hoch
Edward Moses
Donal d McDonal d

Rj chard Montoya
Paul Bendt
R.T. Scott
Mark Engl .i sh
Rick Lane
Ern j e Roberge
Bob Hatf i el d

Bob H ag gerty
T'i m La France
Rick Lane
Wayne Sandfort
Barbara Duncan
Jim Z j ck
Leo Higgenbotham

Andrea Mayn ard
Al bert Hazl e

K aren P re ston
Howaro P res ton
Cnr j stopher Meyer'
Christopher Ryan
Ethel Purcel I
Paul a Dahl ke

Env Specj al i st for Southern
Ute Indian Tri be

Emer gen cy Med P nys at
Regj onal Trai ni ng Center

Cjtizen of La Plata County
Ci tj zen of La P I ata County
Raf ter J. Landowners Assoc'i at'i on
C'i tizerr of La Plata County
Cjt.i zen of La Plata County
Citizen o'F La Plata County
Citjzen of La Plata County
Env Defense Fund Rocky Mtn.

Regi onal 0ff j ce
Cjtizen of La Plata County
Southwest Col orado Bar

Assocj ati on
Dur an go UMTRA Tas k F orce
Attorney for Gary Farmer
Durango League of Women Voters
Citizen of La Plata County
Citizen of La Plata County
Cjtjzen of La Plata County
Senator Gary Hart ' s Off i ce
Ci ti zen or La P I ata County
Citizen of La Plata County
Cj ti zen of La P I ata County
Citjzen of La Plata County
Cjt'i zen of La Plata County
Cjtjzen of La Plata County
C'i t'i zen of La Plata County
Citizen of La Plata County
Cjt'i zen of La Plata County
Citizen of La Plata County
Col orado h'lj l dl ife Federati on
Citizen of La Plata County
Cjtizen of La Plata County
U. S. N ucl ear Regul atory

Commj ssi on (Denver Submj ssi on )
Ci ti zen of La P I ata County
Col orado Department of P ubl j c

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

L

L

L

L

L

Heal th
Citizen of La
Citizen of La
Cit'i zen of La
Cjtizen of La
Citizen of La
C'i t.i zen of La

P I ata County
P I ata County
P I ata County
P I ata County
P I ata County
P I ata County

L

L

L

L

L

L

L

L

L

444



Tabl e 6.3 Alphabetic l'i sting of comme nter s

LAST NAI-1E F I R5T NAI,IE I NDEX NUT-IBER

ADE R

ALF ORD
ALF ORD
ALLEN
ALLEN
ANDE RSON
AND REl,,,5
ANES I
ANES I
APFEL
APPEL
A RT-15 T RONG
ARNOL D

AUST IN
BAE R
BAKER
BARAN I
BA RHNOUSE
3ARNE5
BARNES
BARTIG
BARTON
BEE GLES
BEND I
BENO T

BE RG

BE RG
BE RGE R
BE REE R

BE R T HOLF
BERTHOLF
B I FFAR
3 I NGER
B I NGER
3I RD
B 1 SHOP
3LANCHA RD
BOHN
BOHN
BOLAND
BOLAND
BOLES
BONAVEN T URA
BOONE
BOCNE
BO550U
BOURGEO I 5
BOUEN
BOUES
BOYER
BRANDSMA
BRA Y

BRAY
BRENNAN
E RE SNAHAN

GARY
NANNA
5, V.
CAP
CAP
NIKKI
ROBE R T

JAF1E5
J AI1E 5
J AT-1E 5
I'1AR JOR I E
KAREN
HOIJARD
CASSANO I A
ERNST
TTARLENE
E. JOE
GLENN
ANITA
RUSSELL
LO I5
r'1 lRlAr-1
KENNE TH
PAUL
PAUt
ART
FATRICIA
OONALO
LYNN
KARA
KARA
PENN Y
KAREN
lrjlLLlAf-1
GE ORGE
CHARLES
BRUCE
LESL I, E
PAT'1

BiLL
BILL
EL I ZABETH
R I CHARD
DAN I EL
KATHRYN
COLETTE
tlAT THEI.J
LIDA
F1AGG I E
KR I STEN
CHERYLE
BILL
LLETA
T AT-1A RA
JOHN

060
464
472
151
461
'll1
^a^

34?
4ts6
535
357
358
266
178
u10
?32
141
tbz
Z?L
I7Z
344
38?
BU8
4LZ
34?,
454
3Z?
345
418
417
408
45?
szz
z?3
276
zL7
L44
4B?
200
z8L
4ZL
443
za4
7.96
4gu
401
L7.U
234
0?4
017
Z? tr
462
350
361
496
zg7

445



Tabl e 6.3 Al phabeti c I i sti ng of commenters (Conti nued)

LAS T NAT.IE F I RsT NAI1E I NDEX NUT.IBER
-=================== !B==-=======-======== 

=---=======-
BRISSETTE
B RONSON
B ROOKS
B ROLIN
BROTAIN

B ROT JNE
BROtaJNE

B ROUJNE

BROt^,NE
BRUCK
B RUVOL D

B RUVOL O

BRYANT
BRYANT
BRYANT
tsRYANT
BRYANT
BRYANT
BUGG
EURD i CK
BU RGE R
BUTLER
BUTLER
BUZZARD
BY I NGTON
BYRKET
BYRKET
CAOIdALLA OE R-F LORY
CANOELAR I A
CAPEL I N
CAPP
CAP P

CARNES
CARNE Y

CA RNE Y

CA RNE Y

CARNE Y

CARSON
CARSON
CASKEY
CAs KE Y
CHAI1BE RL I N
CHANBELAN
CHAVEZ
CHAVE Z
CLARK
CLARK
CLARK
CLARK
CLA Y

CLOUGH
COCHRAN
COGBU RN
COHEN
CONNER

LESL I E
REBECCA
PAULA
DEBORAH
D YLAN
GLADYS
GLADYS
hJlLLtAf'l
lrjlLLlAf'l
JERALO
J AI'lE5
.JAr-1E5
BARR I E
BE RKELEY
CHRISTINE
tr,ENDY
lr,END Y

UENDY
EVEL YN
LJlLLlAfl
G REG
C IiA RLES
SARAH
T I F1OTHY
FAUL
DEBO RAH
JOE
BETH
ANGIE
BEVE RL Y

JEFF
JOYCE
f'1 . f'1 .

JENNIFER SULLIVAN
JERRY
JERRY
ROBE R T

ANNE T TE
STEVE
I-lEL
vtcKl
JENNY
SARA O '[.IEARA
FREDDIE
LUC I NOA
BRIAN
BRIAN
H.'JACKSONT ll
ROSE
LANCE
KERR I GAN
T HOr.1A5
FOY
STUART
BEVE RL Y

l+l+4
170
tl??
16?
173
501
3Z?
437
500
336
332
507
271
014
1?1
zzr
3ZB
437
468
30 et

I47
t+26
00s
453
318
377
378
158
z"?
zz3
35?
368
163
504
456
5il5
326
L4b
145
078
07?
gtz
z3B
365
3b4
za6
366
LzB
130
24t
472
460
33?
2tLz
118

446



Table 6.3 Alphabetic ljsting of commenters (Contjnued)

LA5 T NAI1E F I R5T NAT-1E I NDEX NUT'1BER

=-===3=|--l!l---=:3-=== -=-==---==--=--====- -=--==--rt==

CONRAD
CONUA Y

CONUAY
cooK
cooK
COOLE Y

COOLE Y

COR RELI.-
cox
CRAIG
CRAUFORD
c Ror-1l.JELL
CULLEN
CUNN I NGHAT'I
DAHL
DAHLKE
DALLA
DAVENPO R T

DAVEY
OE NIER
9E K DEB RUN
DEXTER
0tcK50N
D I E RKSEN
DRUL I 5
DUNCAN
DUNN
DUNSf'lORD
DURAN
DURRSCHT-1 I OT
DUVAL
DYER
ED I N6ER
E DUJA R D5
EGGLES T ON
EHLER
ELLIOTT
ELLIS
ELLIS
EI,1R I CH
ENGLE
ENGL I 5H
ENGMARK
EPP I CH
EFF I CH

ER I CKSON
ER I CKSON
EVANS
EVANS
FARLEY
F A RI'1E R

FARHER
FE I JOO
F E RGUSON
FINE

KURT
CINDY
OAN I EL
RODYNiE
STANLEY
JOHN
KA T HLEEN
RALPH
CL I FF
ROY
JE55E
KIT-1

JOAN
KIRK
5U5AN
PAULA
JERRY
JACOU I E
KAREN
h, I Lf-14
R i CK
ROBER T

A I l.1Y

SON DRA
KERRY
BARBA RA
r-1A RGARE T
JOHN
CHRIS
CAROL
TONI
ETHEL
HARRY
BARB
VELENA
BILL
UJ. NiCHAEL
ROBE R T

TiNA
r-14 R Y

DU DLE Y

r'1ARK
JILL
DAVID
KA THRY N

JAI1E5
SHAREq
KATHY
r'1A T T

CINDY
GARY
JEANNE
CARLA
CYNTH I A
KA T HLEEN

z3z
347,
304
4AZ
u1?
4ZA
42?
t 0E
0ts3
532
41?
175
11q

477
018
562
477
236
065
46?
LZZ
z?6
134
011
138
552
47L
438
084
250
854
465
3?.7
049
455
537
05r
377
376
B7u
z?2
544
0?5
zz4
235
516
101
237
436
245
32L
3?A
05?
403
zB3

447



Tabl e 6.3 Al phabeti c I j sti ng of commenters (Conti nued)

LAs T NAI1E F I RST NAilE I NDEX NUT"IBER
==============-====- ---=-===-===-=tg====a ============FIORINI
FIORINI
FTORINI
FLEI'1I NG
FLEr-1 I NG
FLEF1 I NG
FLICKINGER
FRANCIS
FREYSCHLAG
FRi TZ
FYFE
FYFE
GAOD I E
GAFFNEY
GALSTON
GARL I CK
GARI- I CK
GA55
GASS
GE RBE R
GE RBE R

GERHAROT
G I LSDORF
GOGUEN
GOHBAR T

GOTlBART
GOtlEZ
GON ZALES
G RAHAN
GRAHAM
GRANO i N
GRAVES
G RAVES
G RAVES
G RAVES
GREGOR I O
GR l SI.JOLD
GR i StrJOL0
GUES T

GUIET
GUT I ERREZ
6I^JAL T NE Y
Gi*IAL T NE Y

HAGGE R T Y

HALL
HALLOIJE R

HAr'1ilON0
HANSEN
HANSEN
HANSEN
HARR I 5
HARTSOCK
HARTSOCK
HATF I ELD
HAVEL

EDNA
JEAN
RA Y F1OND

OONNA
OONNA
DONNA
f.I I CHAEL
KEN
TER I
ESTHER
GAR Y

V I CK I
RONALD
JILL
EDUARD
BA RBARA
B RUCE
ELEANO R
L AI.JREN CE
LINOA
r-1 I CHAEL
.JANET L. 5.
5 TEPHEN
PAT-1EL A

EDITH
K.
PE TE
PHIL
JACK
JEAN
THOilA5
CLAUDE
JOE
LINOA
PAT-1E I,-A

ROBE R T

REBE C CA
RICH
SONYA
OAN I EL
ARA Y CE
I'1R . LAVE RNE
VIOLET
BOB
SALL Y

SUNN Y

DEB RA
LINOA
LINDA
T HOF1A5
FA YE
IRA
PATRICTA
BOB
ROSE

zz6
zz7
zza
L77
4t+6
s30
341
514
zaz
3U1,
387
385
LZ4
g?6
z3L
sgz
5U3
4?4
4?5
3?3
3?Z
267
311
006
375
374
056
305
4ZZ
az3
267
373
041
306
372
u0?
496
4?7
z7t
zLa
03s
47?
451
548
g?7
050
067
11?
35?
310
021
352
353
347
10?

448



Table 6.3 Alphabetic l'i sting of commenters (Continued)

LAs T NAT'1E

- E- - -- :E 
= = ==- 

g= 
= = -= =t

HAZLE
HECK
HEIDY
HEIDY
HELtl I N
HELVE Y

HENN I NG
HENN I NG
H I BBARD
H I GGENBOTHAT.'I
HIGGiNBOTHAT-1
H I LLT-1E YER
HOCH
HOFFERBER
HOF F MAN
HOL T

HON I SCH
HOUGE
lTOUJ A R D

HYLANT
J A COBSON
J AGGE R5
J AI.1 I SON
JANES
JAOUEZ
J At^,O RS K Y

JEF F E RSON
JEFF E RSON / BAKE R

.IENK I NS
JE RN I GAN
JOHNS
J OHNSON
J OHNSON
JOINER
JO I NER
JO I f.JER

KATZIN
KAUE R

KAVANAGH
KEELE R

KEI.LE Y

KEN T
K I NDLE
KING
KIRK
KIRKPATRICK
KLEET-1E Y E R

KLEEHE Y E R

KLING
KOLT.lAN
KOSTANSK I
KUNDER
KUT OIJY
KUT TLER
LA F RANCE

F i R5T NAT-1E

ALBERT
NANC Y

HELEN
N I CHOIAS
CARY L
DANA
KRISTY
SCOTT
BETTY
LEO
LEO
ROGE R

GREGORY
Klr-1
R I CHARD
rlAR I A
B RUCE
JOHN
KAREN
DAT-1

ROBE R T

JOAN'
CECILIA
ROSE
LOU I 5E
SHARON
ROBE R T

ROBERT/CHRI5
REBE CCA
RANDY
CL I FFORD
CAROL
KA T HLEEN
HALFORD
JOANNA
L I5A
RUTH
REGAN
GAR Y

J ANE
HOR T ENSE
CINOY GILLILAND
KATHY
HENRY
ALICE
VICKI
AL
DEBRA
ROBE R T

GAR Y

MARY
LOR I
T EESA
PATRICIA
Ttr.l

INOEX NUMBER

556
333
450
447
430
0?1
o64
zs3
LZ7
554
4?0
u75
538
273
L75
343
5Zu
125
0Ez
08?
zr3
za8
317
161
140
ztL
5ZZ
473
z4g
sz3
772
BZA
z3a
410
40?
411
33ts
233
g?6
216
4Zg
323
347
143
777
1?E
43?
444
zll
ZttL
zzg
331
3trz
30?
483

449



Table 6.3 Alphabetic list'i ng of commenters (Conti nued)

LAST NAME F I RST NAME I NDEX NUI,IBE R
t 

==== ====g = =====!!== = = 
8===== 

=====-=====-- - == === == - ===LA FRANCE
LA FRANCE
LA FRANCE
LAHDEKORP I
LAI'18
LANE
LANE
LANE
LANGL,|ORTHY
LARR I CO

-LARR r CO

LARSON
LARSON
LARSON
LAU
LE CLA I RE
LEE CH
LEIGH
LEN T
LECNARD
LEONA RD
LEFiSTO
LOCKE
LOC KE
LOOB Y

LOUCKS
LOVELESS
t ilqtrbUUb

LU ZAR
I1ACKAY
IIAC Y
r'14 C Y

t'1A l SEL
I1ALA R5 I E
HART I N
!.1ART I N
r'1ART I N
I''1ART IN-HATCH
T,1ART I NEZ
r.4AURE R

I,1A Y

I'1AYER
I-1A YNAR O
MAYNARD
MA YNA RD
TlAYNARD
r'lAYNARO
IlA Y NE5
r-1c BROOr-1
I''1C CAF F ERY
r-1C CLANAHAN
t'1c cooL
r.1c cooL
r-1c co Y

r'1c c0 Y

Tlf.1
TII,I
T IMOTHY
Tlr'1
KAREN
RICK
RICK
RICK
PEG
KATHY
RENE'
CHARLES
CRAI6
KATHER I NE
KA THLEEN
VIKKI
JANE T
PAT'1ELA
JUD I TH
JANE
J ANE
T HOr.1A 5
LOU I 5E
i^, ILLIAIl
T Or'1

oAvl0
BRIAN
BOB
HAROL D

RUTH
SYDNEY
T I LTON
PEIE
IlAR I E
JAHES
J AT'lE 5
JAilE5
CAROL
JOY
I-1 I LDRED
CHRIS
f-lRS A. J.
ANDREA
ANOREA
ANDREA
ANDREA
THOT'1AS

CARLAN
ROSITJ t T HA
OEBRA
DALE
LEI^J I 5
SUSAN
ANNA
ELDON

533
54?
51?
5U6
165
ZLtr
545
550
4AZ
190
4t4
27a
447
zz3
04?
156
3rz
324
536
325
46u
456
EZs
nqq

4?3
110
z7L
105
322
154
474
165
195
938
L7A
41t
531
rz3
103
046
gza
340
z3b
484
515
555
237
u45
zao
517
080
508
50?
133
L3Z

450



Table 6.3 Alphabetic listing of commenters (Cont'i nued)

L A5 T NAT-1E

=-=--=---t=-=t===-==
Flc coY
r-1C DAN I EL
ilC DONALD
r'1c 00NAL0
t.lC KEE
r'1c r'IAHEL
I'lC ilAHEL ,

I'1C MULLEN
t'1c NITT
r.1C SHERRY
l''1E R T Z
r'1E 5 T A5
IlE5 T A5
I4E T CALF
r'1EYER
f'l I CKELS0N
I'1 IERA
r'1 IERNYK
r-1 I LLARO
MILLS
Mlrrq| | ll bLJ

IlONEL L
I'lONTOYA
r'100 RE
f400 RE
l-10R ROtJ
l,1c5E5
r.1058 5
HUELLE R

T.IUHLHE I H
I"lU R FH Y

I'1YER5
r-1YER5
NAPHE Y 5
NEI- EN
NELSON
NIGGLI
OCF{SENRE I TER
OFF I CER
OFF I CER
OFFUTT
OG I ER
OSBO RNE
OSBORNE
OSTERHOUDT
PAD I LLA
PARK
PARK
FARKER
PARK I NSON
PARSONS
PAVLE K

PEA RSON
PE A i{ 50N
FEAVE Y

F I R5T NAT'1E I NDEX NUT-IBER

=a====--===----==--= -=-=-3-a=-lt

MILDRED
ROBE R T

DONAL D

PENNE
LYNN
EARL
f1 lRlAr.,l
R. J.
.,iOAN
MARGARE T

C. tr/.
FRED
I,1AR I E
GREG
CHR I STOPHER
f.lA R Y

FELIX
JOHN
JAilES & ET-1 ILY
CHARLO T TE
N. R.
RUSSELL
R I CHARD
GEO RGE
H I KALA
FlARYELLEN
E DLJARD
E Dl*lAR D

CATHY
ROBER T

RANOY
DOROTHY
5iJ5AN
NANCY
RONAL D

SHA RON
KAY
PEG
OAN I EL
DAN I EL
T ERESA
JOHN
5H I RLEY
STEVE
LJALTER
BECK Y

F1R .

r'1R5.
CLAUD I A
RUTH
RE NEE
r-1AR5HA
LYNDlE
rIART i N
P AF1

2?A
052
540
137
za?
g?z
0?3
3UB
1BZ
za7
o16
zu5
O?E
0 r5
55?
z5L
485
1?0
168
371
37U
zL4
541
?gL
154
z7.z
427
53?
433
525
zaz
160
431
184
307
717
LL2
185
350
448
z?g
LZr
141
116
r q?
L Y).L

033
3BZ
383
DZ7
467
1?7
876
L14
1?3
346

451



Tabl e 6. 3 Alphabetic ljsting of commenters (Continued)

LAS T NAT-1E F I R5T NAI-1E I NOEX NUT,IBER

PEEBLES
PERKINS
FERRYT'{AN
PE T E RSEN
PE T E RSON
PE T E RSON
PETERSON
PE T E RSON
PETRUCKA
PETRUCKA
P I ET ROPAULO
FOE TER
PORTER
FOTEET
POI^JELL
PRESBY
PRESION
PRESTCN
PRESTON
PRESTON
PRICE
PULS
FUN KE
PUN KE
PU R CELL
RANCH
RAN DOL PH
RANK I N
RA5HU55EN
RAY
RAY
REA
REESE
REIl PLE
REPERT
RESN I CK
RE YNOL D5
RICE
RICE
RICE
RICE
RICE
R I CKARO
R I DENOUR
RIGHTER
ROB E RGE
ROBE R T SON
ROBIN
RO CKELHANN
ROCKF O R O

ROGE R5
ROSEBE R R Y

ROSEBU R Y

ROsENBE RG
ROYCE

LILLIAN
JAilE5
CHRIS
D Al^,N

AR THUR
ELISA
R I CHARO
T H0l-1A5
J OHN
SHELL Y

BONN I E
OAVID
JEANNE
I.,14 RGARE T
DEBORAH
ACE !.8
HOL,A R D

KAREN
KAREN
KAREN
ANNA
I'1A RGA RE T

CHARLOT TE
IJALTER
ETHEL
STEtJAR0
CLA Y

GENEV I EVE
f'1Af'1 I E
AARON
KELL Y

LOUIS
PATT 1

LO I5
VIRGINIA
GLOR i A
LAUR I 5
DAVID
6RACE
J OHN
SHE RT-1AN

LJENO Y

LAURA
JOHN
JOE r JR.
E RN.I E
CAROL
FREO
Jlr.l
BECKY
TERESA
JOYCE
JOYCE
RU TH
VIRGINIA

013
zba
3U3
1?5
u86
043
06s
044
3??
3?E
246
4?8
t+1?
g6?
415
016
qqR

476
326
s57
z7?
481
367
3A6
561
432
316
Ltr?
335
255
148
071
313
t+87
15?
114
061
088
t57
3?4
r55
3?5
135
u66
330
546
L'? 4
247
Zt+3
087
0?0
u74
354
16?
058

452



Table 6.3 Alphabeti c I i sting of commenters (Continued)

LAS T NAT1E F I RST NAT'1E I NDEX NUT-IBER

=--===-==-=-===:B-*-t ====a==============- ===-==-===--

RUPP
RUPP
RUSSELL
RUS T AD
RUs T AD
RUTNELD
RUTNELD
RYAN
RYAN
5AGE5E R

5AN DF OR T

SANDL I N
SANDL I N
SANF O RD

SCHLAGETER
SCFIULZ
S CHULZ
5 CHt^IA R Z
SCF1UARZ
5CF'tUARZ
5 Ci.,iUARZ
SCF1UJARZ

SCCTT
SCOT T

SCRIVNER
5CR I VNER
SEAI'1AN
SEBEST YEN
qtrMMt trp
JEr rr rbbr\

5ET4I-1LE R
SHA DELL
SHE R trJ O0 D

SHINN
SHIVERS
5H i VERS
SHOL TEN
SHRYKER
5I DI,JELL
SILBE,QGLEIT
5 I l'1F50N
5 I 14 P50N
SINL
SINTON
S TNTON
SINTON
5r4 I TH

5f,1 I TH
SmYtlE
SNAIR
5N I DER
5O],GNIER
SOUDE R

5 FE ELilAN
5 FENCE R

SPRINGSTEAO

RAL PH
T IERNEY
PATRICIA
PAT
ROLAN D

r.1AR I ON
u, lLLlAt.l
CHR I STOPHER
J OHN
t^, ILLIAf-1
UAYNE
PATRICIA
R I CHARD
SHERRY
J. t'l .

r-1ARLO
R. GAIL
AN D REU
ANN
ANN
ANN
ROBE R T

R. T.
R. T.
KATHERINE
UHI TLEY
ANNE
CA!'1 I LLE
CHA RLES
CHA RLES
KATHLEEN
BETH
RON
KEN
LINDA
LAURA
JERRY
R i CHARO
BETH
r'14 R T HA
ilARTHA
FATTY
F RANK
J AI.1E 5
TOm
ROBB Y N

RYKER
f"l . T.
r'1AR I LYN
L I NDA
D. BRIAN
KATHRYN
BECKY
GEORG I ANA
BILL & JENNIFER

804
Ilu3
u36
317
3?6
442
44L
560
3LZ
180
551
265
264
1U4
z6z
t+Zl.
423
38 I
165
?nn
52ts
443.
486
543
? BEi

384
032
zbL
453
5ZL
?.5?
17?
275
355
356
0u1
485
1??
117
337
4?0
E3?
327
187
1RR

241
1C7
tz0
D77
057
258
u48
437
455
351

453



Tabl e 6. 3 Al phabeti c I i sti ng of commenters (Conti nued)

LAS T NAT.1E F I R5T NAT'IE I N DEX NUF1BER
==================== t========g========== 

============
5 P ROUI-
STEIN}.{OFF
5 T OC KI'1AN
STONE
STRAIN
STUART
5 T tJl.1P

SULL I VAN CARNEY
5UI'1RALI.
5U1SHER
IAFOYA
T ALL T"lA OGE
TAYLOI(
TAYLOR
IAYLOR
T HOIl P5 ON
T HOIl PSON
T HOH PSON
THYS
T I POTSCH
TODESCH I
TO OESCH I
TODESCH I
TODESCH I
TORRES
TRAIL
T RAN T T'IANN
T UBBS
TURNER
TURNER
VAGNEU R

VAND I VE R

VEBA
VEDDER
VERCE
VE RIlEVLEN
VOHS
UALLS
l.^,ALSH
INANNAI"IA KE R
tJAITS
I^JE I SNEL
t^JEL t_5
IcELLS
UHEELER-DOBB5
I.JHI TE
I^'FI I T E
I^JHI TNEY
I.J I DDER
h,IDDER
l*, I GGANS
{r,l LES
UJILLIAT1S
t,,JlLLlAf-15
IJILLIAT-15

STEPHEN
HA ROL D

JOE
GREG
EL I ZABE TH
F1T CHAEL
LINN
JENN I FER
RHONDA
STEPHEN
CHRISTINE
JACKSON
DUANE
JOAN
PHILIF
CHRiSTINE
JEANNE
r-1A R Y

KAREN
JEAN
GLADYS
HE RT-1AN

r-14 RGARE T
SAND RA
GABR I ELA
r'1A R K

DAVIO
TEO
BOBE Y

OAVID
JUDiE
ItrFFPgY

vbr I l\L I

CHRlSTINE
CLAY TON r JR.
JIf-1
NANC Y
NANC Y

ol'1A
r-1ARGA RE T

JIT-1

GA I L GREVE
JAY
BRETT
JOHN
LESL I E
AI{AN DA
R I CHARD
CARLA
J. R.
L. C.
T AI1A RA
BLAIR
E. ESTHER
LARRY
r-1AR I ANNE

853
534
023
z15
34ts
413
?.37
?4A
131
7.94
314
497
324
z7g
175
r7z
260
158
494
L77
830
13?
031
oz7
073
31?
153
474
435
1'l?
.A:l|

263
315
L4?,
234
ZE5
063
tr62
157
u0z
183
zo?
o47
t?6
007
334
51C
s11
z?7
353
362
518
L49
203
3?1
3?0

454



Table 6.3 Alphabetic l'i st'i ng of commenters (Continued)

LAS T NAT'IE

-==t-===-------==-=-
IJILLIS
t^, I NEGARDNER
tr,ll NN
tr, I NTERs
UOMBLE- KENNEY
t^,OO 05
I*IOTHYNS
YANE Z-T HERNLEY
ZACHARY
ZELK
ZELLE R

zlcK

F I RST NAilE I NDEX NUI'1BER

c. J.
J. E.
RICHAR0' JR.
FlARTHA
I,I . LYNNE
BRIAN
JAilE5
CLAR I 55A
ZACHA R Y

JUD I TH
SKIP
J 1m

037
u61
z?5
034
s13
434
zga
058
171
a42
136
5s3

455



6.22 COPI [S OF LETTTRS

Thi s secti on repr00uces the wri tten
ronmental jmpact statement for remedi al
'i ng s j te l ocated i n Durango, Col orado.

statements submitted on the
aciion at the inactive uran'i

draf t envi -
um process-

The substantive comrnents in
j ndj cate where they have been
statement al so has a number i n
thor. An al phabeti cal numerj cal

each I etter have been bracketed and n umbered to
addressed within Section 6.0. Each letter 0r
the upper ri ght corner whj ch i dentj fj es the au-
cr0ss inclex js provjded 'i n Section 6.2L.

A number of form letters were received, a sample of each form letter is jn-
cluoed. Form letters that were not reproduced are attributed to the following
commenter numbers (see Table 6.2 for the names of commenters): 1-158, iOO-tZO]
L78-324' 328-365,392-406,4?0, and 494-503. As we11, a number of inOividuali
gave statements at the hearing, December 18, 1984 (comment numbers 521-548).
These statements are not included in this document, although issues raised bythe publjc are addressed. A copy of the hearings transcript-is avajlable in thereading rooms of the libraries ljsted in Appendjx K, Ljst of Agencies,
Orgnaizations, and Persons Receiv'ing Copies of this Statement, in this ffiS
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r[rsorbed dose,
radjological

al I uv j um

alpha part'i cle

anticline

aqu j f er

aqu'i tard

aren aceous

at om

A-we i ghted sound
levels

argi I aceous

background
radi ati on

beta part j cl e

col I uvi um

conf j ned aquj fer

contamination

GL OSSARY

Rad i at i on ene rgy absorbed pe r un j t
un'i ts of rads.

Detrjtal deposits resultjng from
ri vers.

mass, usua'l 1y given jn

operations of mode rn

A positively charged particle emitted from certain radionu-
clides. It is composed of two protons and two neutrons,
and is identical to the helium nucleus.

A convex fold in rock layers.

A subsurface formation containing suffjcient saturated per-
meable materjal to yield signifjcant quantities of water.

A confining bed that retards but does not prevent the flow
of water to or from an aqujfer.

A term t hat appl j es to rock s

sand or contain sand.

A unjt of matter; the smallest
ing of a dense, centra'l , posj
rounded by electrons.

that have been derived from

unit 0f an element consist-
tjveIy charged nucIeus sur-

A rethod of reasurjng sound intensity that simulates an
indivjdual's sound percept.ion.

A term appljed to all rocks or substances composed of c1ay,
or having a notable proportion of clay jn their composi-
tion.

Radiation aris'ing from radioactjve materjal other than that
under consjderation. Background radi atjon due to cosmj c
rays and natural radioactivity 'is always present, and there
may also be background radj at'ion due to the presence of
radioactive substances jn bui lding materjals, etc.

Charged particle emitted from the nucleus of an atom, wjth
mass and charge equal to those of an electron.

Rock fragments, sand, and soi I that accumulate on steep
slopes or at the foot of hi 1ls.

An aquifer bounded above and below by relatjve'ly imperme-
able beds.

In th.is report, the presence of radioactive materjal in con-
centrations above natural levels.



curje (Cj )

daughter
product ( s )

deci bel (dB)

day-ni ght sound
I evel (Ldn )

decontami nati on

dj sintegrat jons
per mj n ute or
second

di sposa'l

dose

dose, absorbed

dose commi tment

dose equj val ent

el ectron

equjvalent sound
level (Leq)

excess lifetire
cancer de at hs

A unit of radioactive
grati ons per second.

dj sintegration; 3.7 1o10 di sinte-

A nucljde resulting from radioactive disintegration of a
radjonuclide, formed either directly or as a result of
successive transformatjons in a radioactive series; it may
be either radioactive or stable.

A unit used to express power or intensity ratios jn electrj-
cal and acoustical technology.

A U.S. EPA descri ption of envj ronmental sound; it i s the
average of daytine and nighttine A-wejghted sound levels,
measured in decibels, wjth njghttine sound given a penalty
of 10 decibels.

The reduction of radioactive contamination from an area to
a predetermined level set by a standards-setting body such
as the EPA, by removjng the contamjnated material-.

The number of radioactive decay events occurring per minute
or second.'

The p1 anned, safe, permanent p1 acement of radioactive
waste.

A general term denoting the quantity of radjat'ion or energy
absorbed; for special purposes, it must be qualified; if un-
qualified, jt refers to absorbed dose.

The amount of energy irnparted to matter by ionizing radj-
ation per unit mass of jrradjated materjal at the pojnt of
interest; g'iven in units of rads.

The cumulative dose equivalent that results and wj ll result
from exposure to radjoactive materjals over a discrete tjne
period; given in unjts of rems.

The quantity that expresses all kinds of radiation on a com-
mon scale for calculating the effective absorbed dose; de-
fjned as the product of the absorbed dose in rads and
modifying factors, especially the qualifying factors; given
in terms of rems. 0ften abbreviated "dose.',

A negatively charged particle found either free or surround-
ing the nucleus of an atom.

A-weighted sound level that i s equi valent to an actual
time-varying sound 1eve1, in the sense that it has the
total energy for the duration of the sound.

The number of cancer deaths occurring jn the lifetine of aparticular population that i s jn excess of the number
normal ly expected.



exfiltration

exposure

external dose

fault

Fjckjan diffusion

f I oodpl ai n

gamma dose

gamma ray 0r
radiation

gr ou nd wate r

grout

half-life

hogback

hydraul j c
transmissjv'i ty

i n -si tu

i nternal dose

j sotopes

The seepage of
infi ltration.

f I uid of rredium; the opposite of

The presence of radjatjon that may deposit energy jn an jn-
d j vi du a'l ; gi ven j n un j ts of roentgens .

The absorbed dose or dose commitment that is due to a radio-
active source external to the 'indjvidual as opposed to radi-
ation emitted by inhaled or ingested sources.

A surface or zone of rock fracture along which there has
been movement.

Movement (diffusion) of material from a h'igher to a lower
concentrati on.

Lowland or relatively flat areas that are subject to a 1

percent or greater probabi li ty of f1 ooding in any gi ven
year (i.e., a 100-year or more common flood).

Radiation dose caused by gamma radiation.

High energy electromagnetic radj atjon emi tted from sone
radionuclides. The energy levels are specific for differ-
ent radionuclides.

Water below the land surface, generally jn a zone of
saturati on.

In this report, a slurry of cement and sand poured jnto the
spaces between the rock fragments and thereby filling the
voids and bonding the rock fragments together.

The tjne jt takes for 50 percent of the quantity of a
radionucljde to decay into its daughters.

A sharp-crested ridge produced by steeply inclined sedimen-
tary rocks.

A neasure of the abi1ity of an aqu'ifer to transmjt water
equal to the product of the permeability and the thickness
of the aqu'ifer, expressed jn gal lons per day.

In the natural or orig'ina1 position.

The absorbed dose or dose commjtnent resulting from jnhaled
ori ngested rad joacti vi ty.

Nuclides hav'ing the same number of protons jn their nuclei,
but djfferjng in the number of neutrons: the chemjcal prop-
ertjes of isotopes of a particular element are almost
identical.



ljcensjng

lineament

I ongj tudj n a I
di spers j on

man -rem ( person
rem )

Maximum Credible
Earthquake (MCE)

mho

mi cro

milli

Modified
Mercal l'i
(scale)

monoc I i ne

normal fault

nucl eus

nucl i de

off- sj te property

permeability

In this report, the pr0cess by whjch the
the remedi al actions are completed, approve
sition and controls over a disposal site.
a fjnding that the sjte does not and wj ll
danger to the publ j c heal th and safety.

NRC wjll, after
the fjnal djspo-
It will include

ngf const'i tute a

Any line on the ground or on an aerjal photograph, that is
structural 1y control led.

Dj spers i on a1 ong the lengt h,
of the slug.

'l .€.1 in direction of motion

Unjt of population exposure obtained by summing jndjvjdual
dose-equivalent values for all people jn the population.
Thus, the number of man-rems attributed to 1 person exposed
to 100 rems js equal to that attributed to 100 people each
exposed to 1 rem.

The 1 arges t magni tude earthquake that a gi ven fau I t j s
iudged to be capable of producing, independent of return
period.

The practical unit of conductance equal to the reciprocal
of the ohm.

A prefjx meaning one mjlljonth (x 1/1,000,000 or tO-6).

A prefix reaning one thousandth (x 1/1000 or tO-3).

A standard scale for the evaluation of the local intensity
of earthquakes based on observed phenomena such as the
resu'lting level of damage. Not to be confused wj th
magnitude, such as measured by the Richter scale, which is
a nEasure of the comparative strength of earthquakes at
thei r sources.

Rock strata that sl ope
or unknown distance.

'i n one direction for an indefinite

A fault in which the hanging wa1l, or mass of rock above
the fault p1ane, has been depressed relative to the foot
wall.

The posit'ively charged center of an atom.

A kind of atom characterjzed by the constitutjon of its nu-
cleus. It is specified by the number of protons and the
number of neutrons in the nucleus.

(See vj ci ni ty property) .

The ease wj th whj ch f i qui ds or gases penetrate or pass
through a sol'id material. Technjcally, jt js the volurp of
flujd that will flow through a unit area under a unjt hy-
drauli c gradient, neasured jn centirneters per second or
equi valent unj ts.



permissible dose

person-rem

pi co

pi cocuri e

pj ezome trj c
surface

population dose
(exposure )

Probable Maximum
Flood (PMF)

Probable
Preci pi
(PMP)

proton

Max i mum

tati on

That dose of ioniz'i ng radj
able by standards-setting
the dose of radjation that
wjthjn a specified period
stanti al ly harmful resul t.

ation that js considered accept-
bod j es such as t he EPA. Al so,
may be received by an indivjdual
wjth the expectation of no sub-

Samg as man - rem.

A -hrqfix mean'i ng one trilljonth (x
10 ^-). L/L,000,000,000,000 or

0.037 di si ntegrat ionsA unjt of radioactiv'i ty defined
per sec ond .

AS

g ua1 i ty fac tor
(QF)

rad

rad i o act i ve dec ay

radioactivjty
(radjoactjve
decay)

radiojsotope

That surface represented by the statjc water level in wells
tapp'ing a conf ined aquifer.

The sum of indivjdual radiatjon doses received by all of
those exposed to the source of interest.

The hypothet'ical flood (peak discharge, volunE, and hydro-
graph shape) that is considered to be the most severe
reasonably possible, based on comprehensive hydrometeoro-
logical appljcat'ion factors favorable for maximum flood
runoff such as sequential storms and snowrplt.

The estimated depth for a given duration, drainage area,
and tjme of year for whjch there js virtually no risk of
exceedence.

An electrical 1y positive elementary particle found jn the
nucleus of an atom. Also, the nucleus of a hydrogen atom.

The principal modifying factor by which absorbed doses are
multiplied to obtain dose equivalents for radi ation-protec-
tion purposes and thus express the effectiveness of
absorbed doses on a common scale for all kinds of ionizing
radiatjon. The quality factor depends on the type and the
energy of the radiation being considered.

A unit of measure for the absorbed dose of radialion. It
is equivalent to 100 ergs per gram of material.

Di sintegration of the nucleus of an unstable nucl jde by
spontaneous emi ssion of charged part"icles, photons, or
both.

The property of some nucljdes of spontaneously emi tting
particles or gamma radiation or of spontaneous fission.

A radioactive isotope of an element wjth which it shares al-
most identical chemical properties.



radon-222 The gaseous radioactive daughter product of radium-226; jt
has a half-life of 3.8 days.

radon-daughter One of several short-lived radjoactjve daughter products of
product radon-222. Al 'l are sol j ds

radon, flux The emissjon of radon gas from the earth, usually neasuredjn unjts of picocuries per square nBter per second.

raf f inate An aqueous sol ut'ion rema'ini ng af ter urani um has been re-
moved from the solvent. It is the 1i quid tai ling of the
sol vent-extracti on system.

rem A unjt of dose equivalent egual to the absorbed dose in
rads times quality factor tjnes any other necessary modify-
ing factor. It represents the quantity of radjatjon that
is equivalent jn bjological damage to 1 rad of x-rays.

Richter magnitude A measure of the total energy released by an earthquake.

radionuclide

radi um-226

roentgen

sands

secu I ar
equ j I j br j um

A radioactive nuclide.

A radioactjve daughter product of uranjum-238. Radium is
present in all uranjum-bearing ores; it has a half-ljfe of
1620 years.

A unit of rEasure of ionizing radiatjon in air; 1 roentgen
in ajr is approximately equal to 1 rad and 1 rem jn tissue.

In this report, relatively coarse-grained waste products of
urani um-ore processing.

The conditjon of a radionuclide decay chain in whjch the
rate of decay of any radjoactive product js just equal to
its production from the previous member of the chain.

seismotectonic A regional structure or deformatjonal feature.
feature

seismogen'ic A specjfic fault or other geologic structure capable of
feature movement and producing earthquakes.

sljmes In this report, fine-grajned waste materials from uranium-
ore processing that are mixed wjth small amounts of water.

syncline A concave fold jn rock layers.

thorj um-230 A radioactjve-daughter product of urani um-238; jt has a

half-life of 80,000 years and js the parent of radjun-226.

unconfined An aquifer that is not confjned by impermeable beds. The
aquifer upper surface is called the water table.



underdrai n

uran i um-Z38

In thi s report, a bl anket of sand and gravel that jnter-
cepts upward-moving ground water beneath an embankment and
allows the ground water to flow to the surface under the in-
fluence of gravity.

A naturally occurrjng rad'i oisotope r^lith a half-li
bjllion years; jt is the parent 0f uranium-234,
230, radiurTr-226, radon-2?2, and others.

of the uranium

fe of 4.5
thorium-

has beenurant
tai

um-mi I I
1 i n gs

The wastes remainjng after most
extr acted from ur an i um ore .

vi ci ni t_v
pr ope r ty

vjtrified

water table

working level
(tll-)

A property jn the vicini ty of the Durango si te whj ch i s
determjned by the DOE, jn consultation wjth the NRC, to be
contarninated wi th residual radioactive materi al derived
from the Durango site, and which js determjned by the D0E
to requjre remedial actjon.

A term g'iven to manufactured clay pipe after it has been
subjected to very hi gh temperatures, wh'ich 'is a process si m-
ilar to that jn manufacturing chinaware and pottery.

The upper surface of an unconfined aquifer.

A nBasure of radon-daughter-product concentratjons. Techni-
ca1 1y, it i s any combination of short-li ved radon decay
products .in 1 ljter of air that wjll result jn the ultimate
emjssion of a'lpha particles wjth a total energy of 130,000
MeV.

wor k'i n g

month
level
(t^llM)

txposure resulting
trat i on of 1 !.lL 0f
Continuous exposure
tdl- for one year
exposure; 1 IrlLM js

from inhalation of air vvith a concen-
radon daughters for L7 0 wor ki n g hours .
0f a rrrcmber of the general publ'i c to 1

res u I ts j n approx'i mate 1y 50 !,lL M of
approxjmately equal to 5 rem.





l\t" l-lP
/{DT

AtC
ANL

ANS

AQCN

BE I R

BFEC

BLM

BOD

B tu

CA SA

CDt{l

CFR

CGS

CNHI
CO

c0r
Cl,JC

dBA

D0t
DOT

EA

EGR

EI S

EPA

FB DU

FEMA

FM FA

FOCER I
FR

g

gpm

HC

HEhl

HUD

ICBO

JIG

ABBREVIATIONS AND ACR()NYMS

U.S. Advjsory Councj I on Historjc Preservation
Ave rage D ai 1 y Traf fj c
U.S. Atomjc [nergy Commission
Argonne Nat i onal Laboratory, Argonne, I l I j noj s

Amerj can Nuc I ear Soci ety
Aj r Qual i ty Control Regi on

Advisory Committee on the Bjological Effects of Ioniz'ing
Radiat'ion of the Natjonal Academy of Sciences (also their
repor t )
Bendi x Field Engi neeri ng Corporatjon, Grand Junction, Co1 orado
Bureau of Land Management, U.S. Department of Interior
Biological oxygen demand
Bri ti sh thermal uni t

Compl ete Archaeol ogi cal Servi ces Assocj ates
Col orado Di vi si on of Wi I dl i fe
Code of Federal Regulations
Col orado Geol ogi ca'l Survey
Co'lorado Natural Heritage Inventory
Carbon monoxide
U.S. Army Corps of Engineers
Col orado t^li ldlife Commi ssion

Decibels on the A scale; a logarithmically based unit of sound
intensity we'ighted to account for human auditory responses
U.S. Department of Energy
U.S. Department of Transportation

Envi ronmental assessment
External gamma radiation
Environmental impact statement
U.S. Environmental Protection Agency

Ford, Bacon, and Dav.is, Utah, Inc.
Federal Erergency Management Agency
F.M. Fox and Associates, Inc., Denver, Colorado
Four Corners Env'ironmental Research Institute, Durango, Colorado
Federal Regi ster

Grams; a unjt of t^lejght = 0.035
acceleratjon;19=32feetper
gallons per mjnute

Ounce; al so a me asure of
square second

Hydrocarbon
U.S. Department of Health, Educat.i 0ft, and t,Jelfare
U.S. Department of Housing and Urban Development

International Conference 0f Bui"l ding Offjcjals

'lacobs Engi neeri n g Group I nc



km

kw

kwh

I
LA SL
LLD
I

ldn
I-eq

m

MeV

mg

mgd
MI L DOS

MMI

MPC

MCE

mR/h r
l'ls E

p

Pb
pci/g
pc j / I
pH

PMF

PMOA

PMP

RA

R a- 226
RDC

Rn-22?

Sarr di a

SCS

SHPO

SMSA

Ki I ometer
Ki I owatt
Kilowatt hours

Liter; a unit of volume = 1.057 quarts
Los Alamos Scientific Laboratory, Los Alamos, New Mexico
Lower limit of detection
Day-night sound level, measured jn decjbels
Equ'ivalent sound level, measured in decjbels

Meter; a unit of leqgth
one-thousandth ( 10-\')

NAAQS

NEPA

NOAA

N0^
N01
n pbEs

NRC

NRHP

0-
of,rur-

M'i llion electron volts

= 3.28 feet; also milli, a prefix meaning

of a grarnM.i lljgrams; a thousandth
Mjllion gallons per day
A computer code used to calculate both the spread of radon andparticulates in the atmosphere and the consequent rad.iation doses
Modified Mercalli_Intensity; a measure of earthquake intensity
Maximum permi ssj ble concentratjon
Max jmum Credi bl e Earthquake
Mjll'i roentgens per hour
Mountaj n States Engi neers , A Dj vi s i on
Enterprj s€S o Inc., Tucson, Arizona

of Mountai n States Mi neral

Nat'i onal Ambi ent Ai r Qual i ty Standar.ds
Natjonal Env'i ronmental Policy Act of 1969 (Pt-91-190)
National 0ceanic and Atmospheri c Adminjstration
Nitrogen dioxide
Nitrogen oxioes
Natjonal Pollutant Djscharge Eliminat'i on System
U.S. Nucl ear Regul atory Commj ss j on
National Register 0f H'i storic places

0zone
Oak Ridge National Laboratory, Oak Ridge, Tennessee

Pico, a prefix meaning one trillionth (tO-12)
L eao
Picocuries per gram
Pi cocuri es per I i ter
A. logarithmic scale of hydrogen-ion concentration, and hence, an in-
dication of acidity or alkalinity: pH = 7 is neutral; pH less than
7 is acidic; pH greater than 7 is alkaline
Probable Maximum Flood
Programmati c Memorandum of Agreement
Probable Maximum Preci pi tati on

Remedi al acti on
Radi um-226
Raoon-daughter concentrati on
Radon-222

Sandi a Nati onal Laboratori es, Ai buquerque, New Mexj co
Soil Conservation Service, U.S. Department of Agriculture
Siate Hi stori c Preservati on Offi cer
Standard Metropol i tan Srati sti cal Area



SO,
SSC

Sulfur dioxide
Si te Sel ect'ion Commi ttee

Thermoluminescent dosimeters; a device for measuring radiation
Tot al organ'i c carbon
Total suspended particulates
Total suspended sol jds

Uni form Bui I di ng Code
Urani un-234
Urani um-235
Urani um-238
Urani um oxide, also cal 1eo ye1 lowcake
Uranium Mill Tailings Remed'ial Action
Uranium Mill Tailings Radiatjon Control Act of 1978 (P195-604)
Bureau of Reclamation, U.S. Department of the Interior
U.S. Department of Agriculture
U.S. Department of Commerce
U.S. Fish and tli ldl ife Servi ce
U.S. Geol ogi ca1 Survey

Wyoming Department of Env'ironmental Quality
Working'leve1 (a measure of radon-daughter-product concentrat'ion)
Work'ing-1eve1 month (exposure to I WL for 170 hours)

Mean (average value of the variable)

TLD
TOC
TSP
TSS

|^J DEQ

t^lL

l^llM

UBC

u-234
u-235
U-238
iln
ufriRn
UMTR CA

US BR

US DA

US DC

US F &hls
US GS
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IN DEX

acci dents
radj oacti vi ty j nvol ved
radj oacti vi ty not j nvol ved
duri ng transportat'i on

ai r qual i ty
j mp acts on
present I evel s

standards

al ternati ves
compari son
de s cY"'i pt i on
eliminated from cons'i derat'i on
j mp acts of

aq uati c b'i ota
descr j pti on
jmpacts on

bi ol ogy; see aquat j c bi otd, pl ants, wj I dl'i f e

co n veyor

cooperat'i ve agreement

costs

co ver materi a I

cul ture
pl aces of j nterest
resources of communi ti es

djsposal s'i tes; see s'i te selection

dust; see a'i r quality

earthq uakes

ecology; see aquatic biotdo plants, wjldlife

economi cs

empl oyment

en dan gered specj es

err ergy, use of

5.2.4, Appendix H

3.3.10 5.14, 5.16
5.2.4, 6.L2, Appendjx H

5.3, 6.15, Appendix D

4.4, Appendix D

4.5, Appendix D

3.3.i, 3.3.3
i.3, 3.2r 6.3, Appendix A

3.2.7 , 6.3
1.5, 3.3, Section 5.0

4.7.3, Appendix G

5 .7 .2, Appen dj x G

1.3.3, 3.2.4, 6.3, 6"6.1
Addendum to Appendj x A

2.L

3.3.1, 6.90 Append'i x A

3.2, 3. 3. l, 5.4 .2, Appendi x A

5. 10, Appen dj x I
4.11.3, 6.16
4. 1? .5

4.5.4, 6.4.30 Append'i x E

4.L2.3, 4.L?.6, 5.i3, 6.r7,
Appen di x I

3.3.1, 4.L, 4.L2.4, 5.11,
6.L7, Appendix I

4.7.4, 5.7.3, 6.11,
Appen di x G

3. 3. 1 , 5. 15, Appen di x A



eng'i neeri ng; see al ternati ves , descri pt j on

fl oodi ng

gamma radi ati on; see radi oacti vi ty

geol ogy

ground water
des cr j p t'i on

impacts on

quality
standards

heal th and safety

hi story
of si tes
points of jnterest

housing

'i mpacts
comparj son of
s u mmary
wetl ands

meteorol ogy
see al so f I oods o preci p'i tat'i on o

storms, temperatuy'e, wi nds

mi neral res0urces

mjt'i gat'i on of impacts

no i s e

4.6.1; 6.4.1, 6.5.1,
Append'i x A, A.412.3,
A. 5 ,2.L, A. 6 .2.L; Appendi x F;
Appendi x J

4.5.2, 6.4.3, 6.5.30 6.6.3,
6.7.3, Appendjx E

4.6.2, 6.4.2, 6.5.2, 6.6.2,
6 .7 .2, Append j x F

5.6.2, 6.4.2, 6.5.2, 6.6.2,
6.7 .?,
4.6.2, 6.4.2, Appendix F

2.2.4, 6.5.?, Appendix F

5. 12 .9, 6. i0. 3

3.1, 4.2
4.LI.1, 4.11.3, 6.16,
Appendj x I

4.12,50 5 .L2, Appendi x I

3.2.L
1.5, 3.3.3
Appen dj x J

4.3, 6.15, Appenojx D

4.5.3, 5.5r 6.L4,
Appendj x E

3.3.2, 5.2L, Appendix B

Append'i x J, Appendjx L

4. 10, 5.9 , 6. 15

land use 4.L, 4.9, 5.8, 6.13,

plans and policies ilBi'3lirt
licens'ing and permits

NRc 2. 3, Append.i .r o

survei I I ance and maintenance L.7 , 5.22, 6.4.4



Nucl ear Regul atory Commi ssi on (NRC)

I j cens'i ng

p'l ants
aquatjc
'i mpacts on
terrestri al

popul atj on
djstributions
impacts

preci pi tat j on

pu bl 'i c opj n'i on

rad'i oact'i vi ty
background I evel s

heal th effects of
'i mpacts

pathways
predi ctj on s

rad i um

i n ground water
'i n soi I
standards
i n surface water

radon
in a.i r
effluent from s.i tes
st,andards

ra'i n; see precip'i tatjon

remedi al acti on; see al ternati ves, UfqTRCA, UMTRA

re sour ces

scenic pojnts of jnterest

seismjcity

s i tes
descr j pti on
sel ecti on

so cj oeconomi cs
descri pti on
jmpacts on

2.3, Appendj x 0

4 .7. 3, Appen di x G

5.7.1, Appendix G

4.7. 1, Append j x G

4.L2.I, Appendj x I
5.110 Appendjx I

4.3.2

4.L2,8, 6.21).L

4.Bo 6.i0.1, Appendi x H

5.2. 1, 6. 1A,?L, Appendi x H

3.3.1, 6.10.3, 5.2,
Appen di x H

5 .?. 1 , 6. 10 .2, Appendi x H

5.2, Appendi x H

4.6.2, 6. 10. 1 , Append j x
4. B, 6 . 10 . I
2.2.I
3.6r 4.8, 6.10.1,
Appen di x F

4.8, 5.2, 6.10.1
5.20 6.10 .2, Append j x H

2.2.I

4.5. 3, 5. 15 , 5. 19, Appen di x E

4.rt .20 5. 10

4.5.4, 6.4.3, 6.5.3, 6.6.30
6.7.3u Appendjx E

4.2
6 . 3, Appen di x C , Appen di x
E

4.L2, 6.'17, Appendjx t
5 . 11 throu gh 5 . 14, 6 .L7



so'i I s

sound I evel s; see noi se

speci es; see aq uat j c bi otd,

stab'i l'.zation in place; see

standards
aj r qua'l .i ty
cl ean up
Col orado

dj sposa'l
EPA
ground water
soi I
surface water

storrns

surface water
descri pti on
impacts on
qual i ty
standards

surveys , rad j ol og'i cal

tai I j ngS o description of

taxes

temperature

Itour"i sm]

traffi c
accjdents
vo I ume

transportat'i on
of contami n ated mater i al

of c0ver mater i al
networks

Urani unr Mi I I Taj l'i ngs Radi ati on
Control Act (UMTRCA)

plantS, wjldlife

al ternati ves

4.5.1, 4.5.2r 5.4,
Appendi x A, Appen di x E

2.2. 3,
2.2
2.4, 6 .

Ap pen di
2.2 .2
2.2. I ,
2.2.4
2.2, 1 ,
2.2 .4 ,

4.3.2

4.5, Appendix D

2, Append'i x D,
XF

6 ,2, Appen d'i x F

2.2.5
6.5 .2, Appen di x F

4 .6. 1 , Appen d'i x F

5. 6. 1 , Appen d'i x F

4.6. 1, Appendix F

2.2.4, 6.5.?, Appendix F

2.2.3, 4.2, 4.8, 6.10.1,
Appendj x B, Appen dj x H

4.2, Appendjx A

4.12.6n 5.130 Append'i x I
4.3.1, Appendix D

4.r2, 5. i3, 6.L7 ,
Appendj x N

5.160 6.L2, Appendjx I
3.3, 4.L?.7, 5.14, 6.L2,
Appendi x I

3.20 Sect'i ons 4.0 and 5.0,
6.3, 6.L2, Appendjx A

3.2, Appendjx A

4.2, 4.'12.7, 5. 14, 6.'tZ

2.L



Uranjurr Mill Tajlings Remedjal
Itutr on (UMTRA) Project

utr'ari i u '

vegetat'i on; see plants

vj ci n i ty properti es

wjldlif€, terrestrjal

wi nos

work force

2.L

3. 1 , 4.2, 4.6.2 , 4. B,
Appendi x H

4.2.2, 6. lB,

4.7 .2, 5.7 ,
Appendi x G,

4.3.3, 6.150

4,L2, 5.11,

Appendj x B

6.i1r'
Appendi x L

Append'i x D

Appen di x I
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