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ABSTRACT

Ihis document assesses the environmental consequences
of a proposed remedial cleanup action at the inactive
uranium mill at the Spook site in Converse County,
Wyoming.
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would be placed in a generally triangle-shaped area, with the high walls
of the pit forming the boundaries on two of the three sides. The west end
of the pit is approximately 80 feet deey. Using the pit walls to enclose
the tailings would reduce the volume of cover material required and would
also provide protection from wind and water erosion.

The floor of the pit to be used for the disposal area would be flattened
and leveled. The tailings along the rim of the pit would be loaded into a
dump truck by a front-end loader and deposited in the disposal area in the
pit. Tailings that have spilled over the edge of the pit would be picked up
by front-end loaders working from the pit floor at the base of th
tailings are expected to slough off the high wall as material t?\;
below. The tailings could then be easily loaded into trucks and-ti ported
to the disposal area. Contaminated material would be remo a\anplh of
approximately 2 feet from the former millsite area, as sh igure 1-2.
About 6 inches of material would be removed from the ,ﬁot\s nated by
windblown tailings. The extent of windblown contami icult to
determine because of the presence of necr-surface oth quﬁc ore in
the overburden piles. This contaminated material w }L\ ved in the
same manner as for the tailings. During the r al o inated material,
a water truck would be used for dust control. s and remaining
equipment would be broken up and placed in the di \~//*tea.

It has been estimated by the Officﬁ o vironment of the Lepartment of
Energy that 15 properties in the vic'ni\¥ Spook site have been contami-
nated by material from the site and<§¥{l“{\ cleanup. The exact locations
of these vicinity properties havqfﬁbcggtzn ined; therefore, based on
experiences at Grand Junction City, some general assumptions
have been made for costs and dix C). The vicinity-property
‘lednup would take 7. 5 day !

pile. The vicinity-pro

action crew. It is S:bQ\ i

early in the remedza}-thxo ‘gig
Measuremqntn\gf h 1: of gamma radioactivity and analyses of soil

samples could Re QS‘d EQ etermine when the areas on and near the Spook pile

have been lehnéd adYation levels allowed by the Environmental Protection

Agency stan bg)gause the site includes an inactive uranium open-pit

mine, nhé;g r‘.a )anibxlxty that low-grade ore may be found at near-surface

loca gxone qfi A\n the overburden piles surrounding the pit. This would make

it dx§£¥s§rt to determine whether any elevated radiation levels are due to the

remaxnan\taxlihqs contamination or to the nearby low-grade ore. Additional

laboratory amalyses may be required to determine the uranium-238 and radium~226

concentrations in the soil. The ratio of these isotopes can indicate whether

the contaminating material is uranium ore or tailings. Low concentrations

of uranium=-238 relative to the concentrations of radium-226 in samples would

indicate that the ore has been processed and that the elevated levels of gamma
radiation could be attributed to tailings.

inity-property cleanup would be completed
am at the Spook site.

After the contaminated material 1s emplaced, compacted, and contoured,
the overburden piles would be used as cover material. The overburden piles
contain coarse and fine material. It may be necessary to segregate the
overburden according to texture. The finer-grade material in the overburden

OFHP'” F\nmn—-T Cf)o\’ 1-5 Q“Oé'f’



piles would be placed on the tailings first, and the coarser material last.
Several factors to be determined include the levels of radioactivity in the
overburden and the capability of the material to reduce the amount of radon
coming from the tailings. Calculations (see Appendix C) indicate that 10 feet
of a silty-sandy cover would reduce the radon emanation from the tailings to
about 11 picocuries per square meter per second. [Note to reviewers: The
amount of cover will be reviewed when final cnvironmental Protection Ayency
standards are available.]

‘he efrfects of the uranium in the surrounding open pit will bg considered
in the final assessment of the amount of cover required to reduce(fkdon, because
a natural radon source will surround the stabilized tailings pile.)\ ¥or this
environmental assessment, 1t has been assumed that all LonaxL¢gn§ foﬂ proper
radon reduction would be met by disposing of the tallxngs(Be)eu grada o the
base of the pit and covering them to a depth of about 10 féet\with overburden

from nearby piles and about 1.5 feet witn rock in the forq of rdprap; the
calculations in Appendix C show that this 11. S—foot-uﬁ{ﬁk cQver would require
apout 74,000 cubic yards of material. Witn dxversxou\\bﬁ lut:64e water along
the rim of the pit bordering the stabilized piles \b:p ws pre contoured to
1 5:1 slope on the open side, and with the ripr p\c eglnq, wind and water
erosion of the tailinys should be eliminated. gu{e 1-9 shows cross-sections
of the proposed stabilized pile. " N
. —

At the completion of the remedial aé;;:? the site will be fenced. The

site will be owned by the U.S. Dcpaxgnch& QSEZnQ{gy. An inspection will

be conducted to determine the need, Nt anyy fv)rébntxnued maintenance and

monitoring. The requirements fog 1 atio 1 be specified by the Nuclear
Kegulatory Commission {(hrC) 1 Lnég?“i;cezjing of tne maintenance of the
disposal site. The NRC will Se evgru\l he results of the inspection and
make further XQLommenjarloﬂﬁ k g

\ b \
A \ 5

[he estimated cust“gizfaa\prupaéed remedial action of stavilizing in
the pit 1s about $1.7-gullNom.4n 4982 dollars, including engineering and
contingency costs./ @m éstxmq;ud peak employment of 16 workers would be
required, and the temugxkt actwon would probably be completed in about 16
oU=hour work weerRs. (;&e “appendix C.)

‘\
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Figure 1-3. Cross-sections of proposed stabilized pile




1.3 ALTERNATIVeS 10 IHe PROPOSED ACTION

The alternatives discussed in this section include a no-action alterna-
tive and several plans that include moving the tailings to other disposal
locations.

Under the no-action alternative, the Spook site would be left as it
is. The U.S. Department of wnergy cannot choose this alternative because
the Uranium Mill Tailings Radiation Control Act of 1978 (Public Law 95-604)
requires that tne Spook site be brougnt into compliance with the gpviron-
mental Frotection Agency (EPA) standards; the radon-exhalation ra(ﬁxand the
level of yamma radiation there now exceed the proposed LPA stagdu:qs. The
no=action alter: ative 1s discussed here (Section 1.3.1) to p;gvxde a standara
for comparison with the proposed action and vther alternat Pe . 3

l'he other alternatives would provide for secure Lanq:téx@ étabilization
of the contaminated materials. Econom'c consideratigng includa tge costs of
transporting the tailings from the Spook site and the\p eplragxou’zequlred
for pelow-grade disposal at the alternative slte(sl.\ It \s pésumed for the
alternatives involving moving the tailings that(t6 4lg;n*t1/propert1es would

7

be cleaned up and the contaminated material fer\ movéQ to the Spook site.
.__//
Any alternative involving the remoy f the td!&ihgs from the site would
involve additional risks of personal l ougn vehicular accidents.

These risks would be greater than the r
released during the proposed actxon\ob\sthp {,> ion in tne pit. The trans-
portation of the tailings would fem fily\' rease the chance for exposure
of the yeneral public to the ;4\ \\:;)re also would be increased
accident and exposure risks to éqglb(ég\ gaged 1in moving the materials.

/’\ N\

Because all of the 4& natfﬁgs for moving the tailings off the site
would be more expensive \;ge propbsed action and would provide no calcu-
lable additional neq&;Q b e(g;s,\they do not appear to be cost-effective.
If the tailings wgterrghoved\ tne Spook site would be available for future
mining operations. que g, meving the tailings to one of the unspecified
alternative disposal Qlte‘ would remove a previously undisturbed area from
future u xnbu*§cby3 use. For these reasons, these alternatives are only
presented AN hrl qh 3§tdlx to explain why they have not been addressed

further Lﬁ &.1 Jo&uh nt.

tential injury from radiation

¢ . "
1:3+1 nt{eznatxve 1: no action

e e

I'ne no-action alternative means the tailings pile, foundations, and
other contaminated areas would be left as they are.

Under the no-action alternative, wind and water would continue to erode
tne tailings and spread contamination. Water moving througi. the tailings
mignt continue to carry contamination into the piat. The remaining concrete
foundations, timber, machine parts, and electrical equipment would remain on
the surface. Contaminated material at tne 15 vicinity properties would not
Le removed.
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1.3.2 Alternative 2: move tailings to the Bear Creek Uranium Mine and Mill

The Bear Creek Uranium Mine and Mill, operated by Rocky Mountain knergy
Company, 1is located 2.5 miles north of the spook site. A well-maintained
road located immediately west of the site could be used to haul the tailings
to the bear Creek mill for disposal in the tailings pond there. Transporta-
tion costs for hauling the contaminated material and tailings tc the Bear
Creek site would constitute the major portion of the cost, $450,000 in 1982
dollars, including engineering and contingency costs. The tailings could be
reprocessed at bear Creek, but reprocessing the tailings for urani 18 not
economically rfeasible (FBDU, 1981). (RT

Public Law 25-604, however, does not specifically autho 'ze ial
actions like alternative 2; Section 104(f) of the law requi -
rederal government receive title to the radioactive matet n the Vand
for their disposal. This environmental assessment th Ot assume
that the U.5. Department of gnergy is allowed to sel cp‘\} rnatiye 2.

If future laws or arrangements permit moving the Spo ai 1 the Bear
Creek will, the Department of wnergy may examin 'L ty of alter-
native 2 in detail. To select alternative 2 fo gly’actlon would
requlire a separate environmental assessment.

1.3.3 Alternative 3: disposal in mot(p@@g‘

L

k\;hé disposal of the tailings 1is
e. The use of this distant pit
Ok pit, and transportation costs
rtation costs are estimated at

Another open pit that could
located apout 1 mile south of
offers no advantages over the
would be added. These addi

7/ X 7
/ o
1.3.4 Alcernatxvé\;;islgvg th¢>tailings to an unspecified disposal site
'/“\\\f\\ﬂgiéﬁp a 5-mile, 10-mile, or 15-mile radius
~ - v

L

\hqt e woﬁ{d be possible if a site suitable for pelow-grade

This lt
llsPUbul h h\g dius of 5, 10, or 15 miles from the Spook site.
The di ite d nave to meet the criteria (DO, 1982) for nydrologic

condxsy a‘ ﬂxstance from population centers, and meteoroloygical conditions.
Adeqqatéﬁquumeé and types of cover material would have to be available from
the pat Dxca‘;tlon. To estimate the cost of this alternative, this assessment
assumes that. 10 feet of cover, witnout a coarse final cover, would meet the
criteria.

Costs for alternative 4 have been estimated at $3.6 million for a site
5 miles away, $4.1 nallion for a site 10 nules away, and $4.6 million for a
site 15 miles away. These estimates are in 1982 dollars, including contin-
gency and engineering costs. (see Appendix C.)

Moving the tailings to a new disposal site would involve additional cost,
additional chance of vehicular accidents, and additional exposure risk to the
general public. ’
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2.2 DESCRIPTION OF THE EXISTING TAILINGS PILE

Western Nuclear, Inc. (a subsidiary of Phelps Dodge Corporation) built
tne Spook upgrader in late 1961 and early 1962, and the Wyoming Mining and
Milling Company operated it until June 1965. During its operation, the
upgrader processed 187,000 tons of ore with an average grade of 0.12 percent
U30g. After crushing and acid leaching of the ore, the residues, or tailings,
were durped into the adjacent open pit of the Hardy Fee mine and along its
southern edge (Sharp and Gibbons, 1964). There are approximately 138,500
cubic yards of tailings on the site.

A
‘.

The fan-shaped tailings pile occupies approximately 5 ac (‘,Since some
of the tailings have been dumped into the open pit, which i aIMuaﬁ 80 feet
deep in places, the depth of the tailings in the pit is h hl(‘varxable. The
tailings primarily consist of medium-grained to fine-grai & qn jds that have
not been stabilized, and gully and rill erosion of thpfeqxltqg into the pit
has occurred. Vegetation is established on about 50'g€lceqt Of\the pile.

Substantial wind erosion of the tailings hfﬁ éx&endhd tﬁb contamination
over an additional 16 acres. \‘\ N

N

More information about the Spook site is conbcingdjln the engineering
assessments (FBDU, 1977 and 1981). Y iy e

The climate at the bgﬁ\k S\t is\ representative of the climate of the
east-central region of Uy Ang (DQGA, 941; NRC, 1979). Climate data from
Casper, Wyoming, which \;u‘thg mos omplete for the area, are suitable for
iescribing the weat uf‘th‘;s k site. Data from the towns of Douglas,
Bill, and Dull Leot and foh\ e Bear Creek mine and mill area (NRC, 1977)
also serve to descXT:;)th‘ wen@her at the Spook site.

A .
2.3.1 Wind\ )

g N/
ulhi 4peeds average about 13 miles per hour (all directions, annually)
urdan to.a §0-year record (NRC, 1979). The maximum wind speed on record

is 81 mXLes per hour, and the windiest months are December, January, and
February. “Winds blow most frequently from the southwest (17 percent) and
west-southwest (15 percent) (NRC, 1979).

Summer storms have occasionally produced tornadoes, but these are
described as overgrown whirlwinds compared to the destructive varieties
found farther east (USDA, 1941). Their appearance is reported in the
eastern part of the state about once a year. Only five tornadoes were
reported within 50 miles of the Morton Ranch, 17 miles from the Spook site,
between 1950 and 1279 (NRC, 1979).
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1 ENVIRONMENTAL IMPACTS OF THE PROPOSED ACTION

This chaptel asresses the impacts that the proposed remedial action would
have on the environment described in Chapter 2.

3.1 IMPACTS OF RELEASES OF RADIATION

, The radiation from the Spook site may increase the potentia
effects among people who live and work nearby. This secti rib :Bh.
expected imp.cts of radiation releases during the proposed . i

3.1.1 Pathwaye and mech
to pecple

resulting from the
continuous radiocactive & ium in the tailings. Radon
is a gas that can diffus gh the tailings into the atmosphere.
This gas clecays into e ughter products; when these
daughters are in ed, be deposited in the bronchi and
lungs where th?x\\h n de emitting radiation.

O\

N S

2. Extérnal whole-b exposure from the decay of radionuclides
; in ¥he t {:3

d<i tion of windblown tailings. The primary exposure
alpha emitters thorium=230 and radium=-226, each of which
he nes if ingested »nd in the bronchi and lungs if

G 88
N nQp§¢ (primarily radium).
W 20

5. ébnéimxnation of food througyn uptake and concentration of radioactive
elements by plants and animals.

The largest portion of radiation exposure to the population near the
Spook site is from inhalation of radon daughters; a minor part of the potential
exposure is from gamma radiation. The other potential routes of exposure are
much less significant at Spook.

GRHUAL DOCKET COPY ., 20064)
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Spook tailings would be expected to occur among the 12 persons in about
120,000 years of exposure to the radon daughters from the Spook tailings.

puring the 4 months that the remedial action is in progress, the radon-
daughter concentration is assumed to double because of the disturbance of the
tailings. Exposure to radon daughters from the Spook tailings during the
remedial action period is estimated to cause an upper limit of 5.6 x 1078, or
0.000006, lung-cancer death among the 12 persons. Another way of expressing
this is that one fatal lung cancer due to the remedial action would be
expected to occur among the 12 persons in about 180,000 years.

the Spook tailings; 235 persons are employed at Bear Creek.
from the Spook tailings can contribute to a radon-daughter
employees at the Bear Creek site. This exposure is neglig
compared to the exposure from radon daughters from the
Mill and from background; therefore, these employees

calculation of health effects caused by radon from th

The Bear Creek Uranium Mine and Mill is located about 2 mi A E&\

Because no permanent residents live within
because gamma radiation from the site beyond thi
when compared with natural background, no health e o the general public
were attributed to gamma radiation from iles. arly, for the other
radiation pathways listed in Section 3. exposures to the general public
can be attributed to the tailings.

3.1.1. These exposures and resultant

pathways 1, 2, and 3 lis
) The methods of calculation are

health effects are
included in Appendi

At 10-per i , with a radon concentration of 17.1 picocuries
per liter (FBRU; the “radon-daughter concentration is about 0.02 working
level. Dut'ng\\ 28Q-hpourwork month, rather than the standard 170-hour work
month, a w er 1 eceive 0.1 WLM in 16 weeks. Under the assumption that

e oR t tailings surface will double the radon-release rate,
edicts that a worker would receive an exposure of 0.2 WLM over
-month period of the remedial action project.

the dis(&s{‘
this agalygls
the apgr ;\ue\

The\zgtgﬁatuz desvsin~d in Appendix G predicts that the exposure of an
individual crew member to 0.2 WI;' would result in a risk of dying from lung
cancer of 2.0 x 10'5, or 0.00002. This risk is not an appreciable fraction of
the average normal risk, approximately 0.04 (Wyoming State Health Department,
1980) of dying of lung cancer in Wyominc. In a work force of 16 persons, each
exposed to 0.2 WIM from radon daughters during the remedial action, an upper
bound to the number of lung-cancer deaths attributable to the exposure would
be 3.2 x 10°%, or 0.0003. This number may be comparad to the approximately
0.6 death that would normally be expected among 16 Wyoming residents at the
current 4-percent rate of lung-cancer deaths.

OFFICIAL DocKeT coppy e



The level »of gamma radiation on the tailings pile averages 330 micro-
roentgens per hour, including a background of about 12 + 3 microroentgens
per hour (FBDU, 1981). It is assumed that a remedial action worker will
be expoused at this level of gamma radiation for 8 weeks before the millsite
is cleaned up and sufficient cover is placed on the pile to reduce gamma
radiation to background. The worker's exposure to gamma radiation above
background from the tailings will be 480 hours x (330-12) microroentgens per
hour, or 153,000 microroentgens (153 milliroentgens) total. According to the
risk estimators in the BEIR-III report (National Academy of Sciences, 1980)
shown in Appendix G, this one-time exposure of a male aged 20 to 49 will

theoretically result in an individual risk of dying from cancer o
(Appendix G). The average normal risk of dying of cancer in t ate of
Wyoming is much larger, about 0.17 (Wyoming State Health De
The estimated upper limit for excess cancer deaths in a 16 w5!§;§zrce
because of remedial action exposure is 1.9 x 10“, or 0.00 is n
may be compared with the approximately 2 deaths from er than
lung cancer that would be expected among 16 persons atfth\ ‘szzspnt rate
prevailing in Wyoming.

N

% d)x&gg/the remedial
oY example, the driver

Workers who are not at the Spook site contin
action will receive even smaller doses of radiat

of a truck hauling typical contaminated material ‘ icinity property
10 miles away would receive a dose of l9l§‘\pan 0.12~mifliroentgen per load
(DOE, 1982).

Remedial-action workers on Lh ¥1l probably inhale some
contaminated dust raised by eart The degree of exposure
will depend on the precaution he absence of operating procedures,
detailed plans for equipment ion measurements taken under
remedial-action Londltlon pre f exposure rates are not feasible.
The use of water-sprink and other dust-suppression techniques
are not expected to con ‘ etely; therefore, dust-protection masks
may be worn during

\ 1%y
&<\\

3.1.3 RadxaQ}Qp‘Qggg rgm hypothetical accidents

Hi \¥nda\Q¢g9tgxng while the tailings are being excavated could blow
some of the' lgosemarérial from the working area into open rangeland. In
prxnc\g}e, \ﬁé\radxua;tJVe material could then contaminate vegetation, which
ultlm)(eix‘\bqld be ingested by beef cattle. Only a small fraction of the
loose material Could be picked up, and it would be spread over a large area.
No grazing amimal would be expected to consume enough contaminated vegeta-
tion to deposit hazardous amounts of radioactive material in its flesh. No
significant impact in terms of increase in public exposure to radiation is
projected.

If a truck carrying contaminated material from one of the 15 vicinity
properties were to overturn on a public road, persons who stood near the
material would be exposed to a low level of radiation. This exposure would
be brief--roughly, no more than a few hours--because the crew from the Spook
site would go to the accident scene and reload the material; members of the
general public would be kept at a distance. Someone standing 10 feet away

3-4
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3.3 IMPACTS ON SOILS

Soils at the site have been previously disturbed during mining and mill~
ing operations. The overburden from the operatiuns would be used for cover
material on the pile; therefore, no new land would be affected by the proposed
remedial action. NoO new areas would be disturbed by road construction because
there are sufficient haul roads around the site. Approximately 1500 cubic
yards of fill material would be used during the vicinity-property cleanup.

3.4 IMPACTS ON MINERAL RESOURCES 5 i

There may be minable uranium and coal resources adjac $;>o and b!ﬁeatn
the pile. For this reason, it would probably be nece e agency
that owns the site upon completion of remedial actio n\ the mineral
rights. However, the total area affected by this 14 small.

No other mineral resources should be impacted e action.

3.5 IMPAL 'ER
As noted i1in Appendix C, the Je a during remedial action
operations will amount to apprux 8, gallons (54,000 gallons for
worker use, 800,000 gallons f ssion, and 134,40C gallons for
domestic purposes). This wdt sumed and lost from existing wells.

mine pit, there is no 1L for e¢bntamination of local surface waters

by radioactive mater the strata of the pit contain the host
rock of uranium org’ ym bhe axe ater in those strata would be contaminated
far more by natura hyt t by the tailings. Only windblown material
could be caxrlﬁd“xpto\léﬁ)i»ytream channels under present conditions. Thus,
the implementftd h¢ ene\proposed action would further reduce potential

:ntanxnac;pn\g Joga sdfface waters by stabilizing contaminated materials
in the })lt\ \ ’z.‘\ )

Because runoff from ﬁ\xnxllsgt‘ and tailings drains into the abandoned
ANy
\\B

e . N S
Jgrgfx‘dndxtlons suggest that ground-water contamination resulting from
the 3bqp\¥&zeq tgirlings pile will be negligible. First, precipitation in the
area 1s Yow dompared with evapotranspiration. As a result, only a small amount
of the Lota},brecxpxtatxun falling on the stabilized pile will percolate deep
enouyh through the cover material to encounter and leach the tailings.

Second, the pile will be stabilized in the same zone that contains the
in=s1itu ore. Water in that zone would be contaminated by natural sources of
radicactive materials far more than by the tailings.

Third, water development in Converse County is expected to undergo little
change in the future. As a result, artesian conditions in deeper aquifers
contalning potable water should continue to exist, thus presenting a hydraulic
barrier to the movement of contaminants into those aquifers.
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3.7 IMPACTS ON LAND USE

The proposed action would not affect land use of the surrounding area for
the long term. Over the short term, construction activity may be a nuisance
to nearby grazing livestock. The pit will be unavailable for uranium mining
at the completion of remedial action.

3.8 IMPACTS ON NOISE LEVELS A\

Noise levels would increase in the vicinity of the tailing
e N\
borrow sites, and haul roads during the proposed action. ese \lncreases,
involving ordinary trucks, loaders, scrapers, and similar 0 nt,
not be unusual. No harmful impacts would occur provid e ations designed
to prevent noise-related injury to workers are followg ess regulations
zequlre reduced exposure time to any noise levels aboy ibeXs, and

10 exposure at all to any noise levels above 115 d“b(

A
\ \.\ (\ \
\\v \.) /
N
3.9 IMPACTS ON SCENIC, HIS » .AND CULTURAL RESOURCES
N\
\,\ \
The remedial action may affect<gégnfuzéqé) ies in the immediate area
of the site. The site is in a vast axea,/however, and has not been
identified as having special sgen alities. The site is not visible from

any major thoroughfare or to peodgle’ an nearby residents and workers
and an occasional hunter. /\ o

\ O\
No historic or culﬁQ?Q& {gsoufkg% would be affected by the remedial

action.
<’ "\ N\ ‘:si\“

\\)\

\ \K\ \>
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3.10 IMPACTS ON POPULATION AND WORK FORCE

The proposed action would generate 16 employment positions for 16
weeks, given a 60-hour work week. With a 15-percent turnover rate for
semi-skilled positions, the total work force would consist of 18 people.
The local job market can supply 14 of the 18 workers (Wyoming Employment
Security Commission, 1981). Four managerial and radiation-safety profes-
sionals would in-migrate. These four in-migrants would generate two
indirect job rlots, given a 1.6 multiplier (see Appendix F). The six
job slots rep. sent a population increase of 12 people, three of om
would be school-aged children. As indicatad in Chapter 2, Conver County
could easily accommodate 12 new residents.

3.11 IMPACTS ON HOUSING, SOCIAL 5TRUCTURE, I ERVICES
The 12 new residents will require six of 17 a ng units. The
communities have experienced both in-migration t on attributable
to mining activities; therefore, the new residen have little effect
on the social structure. The existing community s can easily handle

tne small influx of people (see Appendi

3.12 1 C CONOMIC STRUCTURE
\
The project would cr e e di s totaling $1.7 million. Given
, of

the 4-percent state sal ch half is returned to the counties and
municipalities, the loc would/accrue $34,000 in sales tax revenue.

These figures are oh\shg\e\/ ption that local contractors will do the
remedial~action w \\\>
Y

A\ \\)\,
N, \\ N \\.,/(
o \l\ \
' \\\
™~ \‘ \ oy 4
N

- L_, | ‘.



3.13 IMPACTS ON TRANSPORTA' ION NETWORKS

The proposed remedial action would have no impact on public roads
because the Spook site is not near any major thorcughifares. Assuming
individual trips and no car pools, the transportation impact would consist of
about 32 daily trips of the 16 workers commuting f:rom Douglas and Glenrock.
State Routes 93 and 95 and Ross Road (County Route 31) (see Figure 1-1) could
easily accommodate the additional daily trips. The heavy equipment used at
the site would travel over the highways only twice, at the beginning and end
of the remedial action. Trucks carrying material from vicinity pr rties
would also use the roads, but would constitute such little traffid?{: to have

a negligible impact on transportation networks. <::\\\
%\
ool %
9 O\
<T\ \ g
V(
304 USE 0P MENGE AND oRNEN SESCEGCNS": O
The proposed action would use about 60,000 ; this total

includes both diesel fuel and gasoline. This n
average-use factors for the equipment types expe
Tractor Company, 1981). (See Appendix C for detai

en/generated from
used (Caterpillar

l'he consumption of potable water
54,000 gallons, an estimate derived fr
and an assumed use of 35 gallons eadh ‘rer
water could be purchased from logal

RIS is expected to be about
age number of workers (16)
96 working days. This

Water for dust control adgo\co pplied by local ranchers. A
4000-gallon water truck m £ o) trips per day for 96 days would
carry the necessary watex,\ aQBQ 000 gallons. The minor amounts of
water for equipment was h:% construction-site uses are included

in this estimate. ,,-\\ M ‘if' >
o N Ei
C NN \L_ \
\_\ \/ \\\\ N
o WA
{ ( \‘ ‘.‘ N . \
\ " “\,_ W
A )
NN )
\ 3\ -
~ \ 7/
A
w N
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3.15 ACCIDENT IMPACTS NOT ARISING FROM RELEASES OF RADIATION

The remedial action at the Spook site would reguire the hauling of
offsite contaminated material, cover material, and riprap. An estimated
7330 vehicle miles would be required to accomplish this (see Appendix C).
Transportation by truck produces 7.94 vehicle accidents, 3.45 total fatal-
ities, and 1.48 driver fatalities per 1 million vehicle miles (NSC, 1980).
Truck transportation during the proposed remedial action is therefore
expected to produce 0.06 vehicle accident, 0.02 total fatality, and 0.01
driver fatality.

buring the cperation of all types of machinery, such as
forklifts, and cranes, about 0.15 accident occurs per man-year

tractors,

The remedial action at the Spook site has been estimated t t 16
workers for 16 60-hour weeks, or about 8 man-years of labo gsgc n (see
Appendix C). Therefore, fewer than twou accidents, both—aen tal, resulting in
loss of work time might be expected during the entir jact.

3.16 MITIGATION MEASU \)

accordance with all State
oring also would be conducted
tamination of cleaned areas

The remedial action would be cond
and Federal safety rules and regulatji
to detect windblown dust and to hel
by equipment tires.

Dust-abatement procedure dblown dust to a minimum. Dust
masks and ear-protection i ' available to workers at the site
during stabilization o
used to isolate work ar

recontouring the tay is not practicable. However, once the appli-
cation of soi ! way, the workers will spend most of their time
on top of the ,swnich will shield them from nearly all of the gamma
tadlatxon<(;m-

Ta p \ént sce#&s to the site after remedial action, the area will be
fenqg ership will be transferred to the Department of Energy. A
permahen nd-wa*er monitoring well will be located downgradient from thne
pile to texmine whether any contamination is migrating from the tailings
pile, in col iance with the Environmental Protection Agency standards. An
inspection will be conducted to determine the need, if any, for continued
maintenance and monitoring. The requirements for inspection will be specified
by the Nuclear Regulatory Commission (NRC) in their licensing of the main-
terance of the disposal site. The NRC will also evaluate the results of the
inspection and make further recommendations.

206Y |
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4 SUMMARY

4.1 THE PROPOSED ACTION

The Spook millsite and tailings are located in east-central Wyoming,
in Converse County, 48 miles northeast of the city of Casper, Wyoming. The
site is 72 miles west of the border between Wyoming and South Dakota. The
Dry Fork of the Cheyenne River is about 1 mile south of the site.

The proposed remedial action is consolidation of the tail
contaminated material in the west end of an inactive open-pit p on\ the
Spook site. Overburden left from the mining operation wo
material. The existing pit walls would enclose the stabil
its three sides, providing protection from wind and wa
of the open side of the pile and diversion of surface

4.2 SUMMARY OF THE ENVIR OF THE PROPOSED ACTION

Table 4-1 summarizes the long-term impacts (discussed in

Chapter 3) of the propose emed



Table 4-1. Summary of the environmental impacts of the proposed action
o -

Affected part

<»f environment bnott-cqfw 1ﬁpaut, Long-term lmpacts

_— - ——\-—v—-—-f-—-f‘— r‘: —— -

Radiation Ln‘reabe in raﬁynvaaugnter concentration Reduction of radon-daughter concentration
at the" site, (;tum/ xstxng 0.017 working at the site to approximately background
level to apqot,ﬂ klng level)@ levels (about 0.001 working level)
Increase in wxnib(( lings depending Elimination of windblown tailings
on wind vclothdcd{;u ing edlal action

Gamma exposu
over B8 weeks
5.8 milliroe

& Air quality Increase in
LS (gquantities
but all are

Increase 1in
(quantities

Soils

Minerals

re to éor r, y*55‘m1 liroentgen Reduction of gamma-radiation levels to
background (about 12 microroentgen per
hour or approximately 100 milliroentgen

per year)

compare (6
ntgen over

air pollutants du
vary according to u

lower than emission nd(ifé
Y g -

fugitive-dust emissions
vary with wind velocity)

I

ly 1500 cubic yards of fill
d at the vicinity properties

Ov /fr revious mining (74,000

1 sed as cover,
resultlng, s i tly beneficial impact
because<@ ar uould be disturbed
for cover / z/ ~

J / - ~

7

Access to som& uranium resources would be
limited by filling the pit
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ke wd 7 |

Ad09

(ho7e

(54,000 g o
134,400 gaNo

Increased use dgA{A

(800,000 gallons

€ wWorker use plus runof f
{E)c use over 1€ weeks)

W
Table 4-1. Summary of the environmental impacts of the proposed action ()
/ {continued) S

//
£ /1/ 6]
75 o
Affected part / J
of environment bnsrf £ef 1mp¢cts\ Long-term impacts ‘J
Water Increased d/é r table water Minor decrease in radioactivity of surface S:
)

Plants and Minor disruption of Loss of a portion of the habitat for
animals machinery noises and engyoac E cliff-nesting and cave-nesting birds
Land use May affect nearby grazing i 1 Loss of existing pit for uranium mining

action
Nolise Increase in machinery noise hear

workers on the site (short intermit t
periods of 90 to 115 decibels on the
A-rated scale may occur)

Scenic, none
historic,
.,and cultural

resources

Population and Increased employment positions <:;;:iji:>
work force (16 for 16 weeks)

Housing, social Adequate housing and services available
structure,
and community
services
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external gamma
radiation
eyrie

facies

FBDU

gamma background

gamma ray

ground water

health effect

inert gas

Job slot

lens '§\

i 3

O\

\\\ \ ‘.\\“‘ \\

man-fﬁmilk\ \\V\
(persoh<§eﬁ3

N

mesic
uR/hr

mR/hr

N
\ N

|

Gamma radiation emitted from a source(s) external to
the body, as opposed to internal gamma radiation emitted

from ingested or inhaled sources.

A cliffside nest of a bird of prey.

Part of a rock body; differentiated from other parts by
appearance or composition.

Ford, Bacon & Davis Utah Inc. <\
Q\
Watural gamma ray activity everywhere p n onjginat=-

~\

bom ing

ing from two sources: (1) cosmic radj
the earth's atmosphere continually, an
radiation. The amount of natural

/
Dy a person in the United States/r@nwe
about 125 millirems per year. k\\

Electromagnetic radiation
radioective atom, with speci
of different elements and havi
to that of X-rays.

ies for the atoms
trating power similar

Subsurface wate ne of full saturation.

Adverse physqol , r nse from radiation exposure
alth effect is defined as one

cancer de |y ure to radioactivity).

\~.
One e ch
argog, ton,
ey

\\ngltlon generated by the project.

Igally unreactive gases: helium, neon,
enon, and radon.

/‘
/ 4
\ ~
lek / B tfa§\ ounds for sagehens, where the males perform
( (:\\ theyr\peculiar dance to attract females.
\ \ \\ ¥
\

\\jk)geologlc deposit thick in the middle and thin at the
\

dges.
A unit used in health physics to express amounts of
radiation received by groups of people. It is obtained
by summing individual amounts of radiation received by
all people in the population.
Characterized by a moderate amount of moisture.

Microroentgen per hour (10-6 R/hr).

Milliroentgen per hour (10=3 R/hr).
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radon flux The quantity of radon emitted from a surface in a unit
time per unit area (typical units are pCi/m?-g).

recharge The processes by which water is absocrbed and added to
the zone of saturation of an aquifer, either directly
into the formation or indirectly by way of another
formation.

rem (roentgen The unit of dose equivalent of any ionizing radiation
equivalent man) which produces the same biological effect as t;g:;t of

absorbed dose of ordinary X-rays, numerical ual to
the absorbed dose in rads multiplied by thé apprapriate

gquality factor for the type of radiatioms he xem is
the basic recorded unit of accumulate dQ:) uxﬁk{)nt

to personnel.

//’~\ N &
riprap An irregular protective layer of QEQE;E:FSEKE>

R )
roentgen (R) A unit of exposure to ionizin i }hnh It is that

amount of gamma or X-rays r re o uce ions
carrying 1 electrostatic unit\of ele¥trical charge,
either positive or negative, iﬁ\lwzpbic centimeter of
dry air under stand nditions, numerically equal to
2.58 x 10~4 coulom Llogram of air.

tailings The zemaxnzngfgé;giqp etal-bearing ore after most
A

of the desir A SuCll as uranium, has been extracted.
Tailings o w§§pqggzgn other minerals or metals not
extract diaz\Qpe céss (e.g., radium).

N\ /

UMTRA Urag ill ans Remedial Action
Y -
vicinity /Propery Ahich contaminated material has been
properties <j€§5n§yor from the tailings site.
\ \ LY

working lovel;’;:>\\K\gnxﬁ\uf radon daughter exposure, equal to any combina-

(WL) k‘\“\_\gdh\yf short-lived radon daughters in 1 liter of air
N\ W\\\lith will result in the ultimate emission of 1.3 x 103
N\ “~myllion electron volts of potential alpna energy. This
NN\ evel is equivalent to the energy produced in the decay
<N\ B \ of the daughter products that are present under equi-
: VNN librium conditions in a liter of air containing 100 pCi

of radon=222. It does not include decay of lead-210
(2Z-year half-life) and subsequent daughter products.

working=-level The exposure resulting from the inhalation of air with a
month (WLM) concentration of ' WL of radon daughters for 170 working
hours.
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AGENCIES AND PERSONS CONSULTED

Assistant to Pete Greiner, Wyoming State Highway Commission, to determine
"Maximum Roadway Use Approval" requirements to maintain compliance with
Highway Safety Act of 1966 and subsequent amendments.

Grey Bogden, Director of Environmental and Occupational Safety, Western
Nuclear Company, Lakewood, Colorado, to determine status and future plans
concerning excess overburden materials adjacent to the Spook e.

Lillian Chambers, Converse County Assessor, Converse County
Douglas, Wyoming, to obtain information regarding owne of o‘@bsand
porrow areas.

Department of Environmental guality, Division of Air
1982 edition.

F. Dickson, State Conservationist, Wyoming Soil

Dave Eckles, Assocliate State Archaegq
wWyoming, to obtain informatio
resources in proposed borrow

Richard T. Hornbuckle, ) ch, north of Douglas, Wyoming, to
determine availabdali s of water for dust abatement during
remedial actiog ‘

James May, Wy
State wa
action

nservation requirements relative to remedial
erse County.

\.._D
Danlel t hel rector, National Climate Center, National Oceanic and
c Administration, Federal Building, Asheville, North Carolina,
scxﬁymmathed wind data for weather stations nearest Spook

mxllh&\eg

Charles Porter, Wyoming Department of Environmental Quality, Solid waste
Management Program Assistant, Cheyenne, Wyoming, to determine remedial
action program level of compliance.

Ron Reckner, Associate Geologist, Bureau of Land Management, Platte River

Resource Area, Douglas, Wyoming, to receive soil map legend data and
information on "Free Use Permit" requirements.
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1. The averaye annual release of radon-222 at the surface of the site
is limited to values less than or equal to 2 picocuries per sguare
meter per second (annual average) plus the radon emission expected
trom the material covering the tailings.

2. Concentrations of the elements listed in Table A-2 in sources of
underground drinking water are limited. Material released from
a disposal site is neither to cause the concentrations of the
specified elements in underground drinking water to exceed the
levels in Table A-2 nor to result in any increase in the* concen=

trations in water that exceeded those levels before the edlal
actions for causes other than residual radloactlve il . These
limitations apply to underground drinking water d k*lometer
from a disposal site that was a processing site jond

kilometer from a new disposal site.

t o entration
k% water

Table A-2. EPA proposed standards fo
in sources of underground

//‘\ \/
' (\§> _ Maximum permissible
\:\\<£::;> concentration

- Element ”\EE\ — in ground water
Arsenic 0.05 milligram/liter
Barium <?\\ \\\ 1.0 milligram/liter
Cadmium 0.01 milligram/liter
Zhromium <:\ 0.05 milligram/liter
Lead 0.05 milligram/liter

Mercury 0.002 milligram/liter
Mo lybdenum / \\\:F:\\J 0.05 illi !

milligram/liter

Nitrate nltro \\ b 10.0 milligrams/liter

Selenium/ j”\\ b % <\\\ 0.01 milligram/liter

Silver ({ ( N 0.05 milligram/liter

Comb: e@\xéQ1um-226 and raiium=-228 5.0 picocuries/liter

thsgfkgsha‘qukjcle activity

\Lﬁ-g}* ing raddum-226 (but

O\ &xaliWiRg vadon and uranium) 15.0 picocuries/liter
eangups 10.0 picocuries/liter

3. Materials released from disposal sites should not cause an increase

in the concentration of any toxic substance in any surface waters.
In general, surface waters means any bodies of water on the earth's
cirface that the public may traverse or enter, or from which food
a8y be taken.
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A.2 NUCLEAR REGULATORY COMMISSION LICENSING CRITIRIA

The Nuclear Fegulatory Commission (NRC) has not issued and does not
intend to issue regulaticns that apply to the cleanlp and disposal of
residual radicactive materisls at the Uranium Mill Tailings Radiation Controi
Act (UMTRCA) Title I 1sactive uranium processing sites. In conformance with »
UMTRCA, NRC concurrence in ploposed remedial actions and determinations as
to the licensability of 1:sposal sites for such materials will be to assure
compliance with the final EPA stand2rds discussed in Section A.1. On October
3, 1980, however, the NRC did issue regulations governing disposal of tailings
from active uranium-milling op2raticis. These regulations (45 FR

533-65536)
are not applicable to Uranivm Mill Tailings Remedial Action Pr emedial
actions, vut do contain techradcal criteria, primarily in t of ‘perform-

t
1l cri

he fo
ance objectives, for disposal of uranium mill tailings. A u ill
not be applied by the WRC to the ineftive sites, the NRC t ria
embody considerations that are relwant to the evaluati o dial-action
)

alternatives for an UMTRCA Title 1 inactive site.

OFFICIAL DOCKET COPY |
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Appendix C

SUPPORT CALCULATIONS, SCHEDULES, AND STANDARDS

C.1 VOLUMES OF CONTAMINATED MATERIALS

The information in this section has been derived from data
tre Engineering Assessment of Inactive Uranium Mill Tailings
Converse County, Wyoming, prepared by FBDU (1981) for the U.
of Energy, Albuquerque, New Mexico. The assessment state
187,000 tons of contaminated tailings. At 100 pounds per
tons is approximately 138,500 cubic yards. The vol
subsurface and windblown areas listed in Table C-1 war
meter readings taken from the ar<a decontamination l\q =1 of the
engineering assessment, as shown in Figure C-1A '

Table C-1. Con ted vol

4
Area <:?§;;\:\\\\\,/;> (cuzziu;:rdl)

3
Tailings ﬁ<§§§:;\;>

2 feet contaminate urfa

138,500

a0

i

27,900

12,900

£
7

0.5 foot cont tec

Totai,“<§>(\:\\ < 179,000
RN

bq\thnxn materials are to be stacked in the west end of the
exxsgﬁq\ as shown in Figure C-1A. The sides of the triangle are
LOHEI be vertical for contingency and for ease of calculating.

The a\hvﬁsxon. in Figure C-1 give the following volumes for the four
portions of the pile labeled in Figure C-1B:

1. Portion a, 90,500 cubic yards.
2. Portion b, 57,200 cubic yards.
3. Combined portions ¢ and d, 45,200 cubic yards.

The total volume contained is therefore 192,900 cubic yards, which
allows contingency volume at about B percent.

okt |

C=-1
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Figure C-1. Spook proposed-action calculation diagrams.
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The entire stack will be covered with 11.5 feet of cover material,
consisting of 10 feet of overburden and 1.5 feet of rock. Table C-2 shows the
volume of material required for the cover in terms of the portions labeled in
Figure C=-1B.

Table C~=2. Cover-material volumes

Volume

Area (cubic focgtrfg\&

=
Cover volume of a = 585 2:> \\\\’i>

Cover volume of b

Cover volume of ¢ and 4
Subtotal
Plus 15% contingency

Total

The total cover vol
74,000 cubic yards.

Disposal at un
also costed. The
and work force and

The dis ;;;T\X@ d be 30 feet deep with 1:1 sloped sides, and wouid
have two agcess tr es.” The pit is assumed square in plan view. Fine cover
material, §. faet. t ;Lk (from the pit), and rock cover 1.5 feet thick at the
top, wo@lu\ugixé t after filling. The total thickness allowed for
dxspgbcf\zf\ ings 1s then 22 feet.

The" d{sposia pit and the successive layers of cover are all inverted
truncated pywamids. Likewise, the cover-layer volumes consist of a fine-cover
volume of 59,600 cubic yards and a rock-cover volume of 14,200 cubic yards.
Final surface dimensions are 507 x 507 feet.

ions at distances of 5, 10, and 15 miles is
clude excavation, fine cover and rock cover,

The access trenches would require excavation. The trenches are assumed
to be 20 feet wide at road level and to have a 1:1 side slope and a roadway
grade of 10 percent. The total volume to be excavated for both access ramps
is 13,500 cubic yards.
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iipment, fuel, and personnel estimates

sallons l'otal

Number per hour Hours gallons

200
260

266

960
260

capnptianagency

2= e N\ ':ﬁ:x‘x,: wWate emiss ns for the proposed action

Emission factor
Total
jallons Pounds of
f fuel pollutant

5,550

1,800




C.4 COST ESTIMATES
Four different cost estimates are outlined in this section. The items

in all of the sections are rounded to the nearest $1000. The time, personnel,
and equipment figures are taken from Sections C.2 and C.3.

C.4.1 Stabilization in the pit (the proposed action)

(\
\
Table C-5. Cost itemization for stabilxzation</9_\\ t
\ \,
N
Item (I Cost
S
v 16,000

Leveling the stack area in pit, full crew for 4 each -h
days = 16 men x 40 hours x $25 per hour.

Stacking 179,000 cubic yards of contaminated tJ\{\ gifind 644,0009

soils (Table C-1). 0.25-mile round trip at $3.
cubic yard. This includes excavation, ing, hau
placement, and compaction.

N
Covering of the contaminated stack % éﬁbxc 266,000@
yards (Sectxon C.1) of overburdqgjthQQXQ e site.

0.5~mile® round crip at $3.60 yard. This includes
excavation, loading, haulxngf<§§efé|g t,~aAd compaction.

Health-physics manageme d rad\@\pglca monitoring. 86,000
An average of 3 workers a u pe?wd‘y er worker,
for 6 days a week f
Vicinity propertxéx<:3> $96;3 and 8 at $7920. 131,000
NN | ey
( CNON NS Subtotal $1,143,000
" hd Engineering, 15% 171,000
W\ NN Contingency, 30% 343,000
\ \..\ \\\-/
< N\ Rounded total $1,650,000

ﬂdbng dev&loped using Means (1981), supplemented by interviews with
Salt Lake Dify, Utah, contractors in the summer of 1981.

PAlthough the haul is farther than the previously listed item, the
material is not contaminated, and the cost is therefore lower. The high cost
of handling contaminated material is a result of the additional time required
for such actions as radiological monitoring, truck washdown, lining the truck
bed with a plastic sheet, tarp-cover placement, and tarp-cover removal.
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Move tailinge to the Bear Creek Uranium Mine and Mill (Alternative 2)

The transportation cost of hauling the tailings and contaminated material
to the Bear Creek site is

2.5 miles x 179,000 cubic yards of contamination x $1.00% per cubic yard
per mile x> $450,000.

C.4.3 Disposal ir another open pit (Alternative 3)

3 s\ the
8o of

Using the same cost per cubic yard per mile as in Sectio
transportation cost of hauling the tailings to an open pit
the Spook site 1is

1 mile x 179,000 cubic yards of contamination x

".4.4 Stabilization at distances of 5, 10, and @@(Altcmative 4)
i
ied in lating the costs

es of 5, 10, and 15 miles.

The following assumptions have bee
of disposal at unspecified locations at

et (2 meters) of soil plus
either 1.5 feet of mjnus\é oarse material and riprap (for a
total of 8 feet) or opsoil (for a total of 7 feet).
be within a specified radius of 5,
require minimal preparation prior to

d include stripping of vegetation and stock-
oil.

t m established by the DOE (1982).

\5\ (m\{oads would require upgrading for 2 miles on any option.

6. \yobel below-gtade disposal would be possible to a depth of 30
foet.

7. The fine-grained cover would be available from excavation of the
disposal site.

*Cost developed using Means (1982).
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Oor revegetation would be used depending on
action (i.e., if the proposed action calls
n, disposal sites would be revegetated and the
made that water for irrigation would be available at the

material would be available within a
nd blasting would be required.
j, loading, hauling, placing, and gompacting

1al would be $4.40 per yard for § H-mile

material, includjing \excavating,
compacting (in trbgkg lined with
h tarps) woydd-pe ag €ollows:

be available within/5/miles of

would be. sedunryty fenced.

-
imates n*jmsaf at Jﬂﬁ}ﬁflfled locations at distances of
miles are included in QaklesT-6, C-7, and C-8, respectively.
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Table C-6. Cost itemization for stabilization at S5 miles

Item Cost@

Site preparation, setup, level, preliminary $ 20,000
survey, 40 hours for 16 men, $25 per hour plus
equipment at $100 per hour

Excavating pit, replacing fine-cover soil after 946,000
filling, 0.5-mile haul distance. 326,100 cubic
yards at $2.90 per cubic yard

Placing contaminated material in pit, 5-mile haul. 93,000
179,000 cubic yards at $5.55 per cubic yard

|
Drilling and blasting cover rock, piling at blasting 85,000
area. 14,200 cubic yaras at $6.00 per cubic ya .

Hauling ana emplacing cover rock, 5-mile haul. 62,000
14,200 cubic yards at $4.40 per cubic yard

Constructing 2-mile length of 30-foot- el 103,000
road. Gravel at $2.90 per cubic ya

Security fencing, 2200 lineal £ r foot 28,000
Management, health physics n-days 126,000
at $350 per man-day

Vicinity properties, 7 at $7920 131,000

Subtotal $2,494,000

<::L:i::> Engineering, 15% 374,000
N

Contingency, 30% 748,000

5

Q\ )
- NS
ac3)€é§}<i?>nund£d to the nearest $1000.
&\
ANV

O

Total $3,616,000

n."" ] (Y
¢ ‘F(':A : n;.-".’“’,’r'
vy /1 &
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Table C~7. Cost itemization for stabilization at 10 miles

Item Cost@

Site preparation, setup, level, preliminary B 20,000
survey, 40 hours for 16 men, $25 per hour plus
equipment at $100 per hour

Excavating pit, replacing fine-cover soil after /N\ 946,000
filling, 0.5-mile haul distance. 326,100 cubic <::§l\
yards at $2.90 per cubic yard
Placing contaminated material in pit, 10-mile haul. \<:> 1 iﬁ6,0)0
179,000 cubic yards at $7.35 per cubic yard \

\
Drilling and blasting cover rock, piling at blastxng\ \V> 85,000
area. 14,200 cubic yards at $6.00 per cubic ya
Hauling and emplacing cover rock, 5-mile haul. 62,000
14,200 cubic yards at $4.40 per cubic yard
Constructing 2-mile length of 30- ‘oot- ife vel 103,000

road. Gravel at $2.90 per cubic ya

Security fencing, 2200 lineal £ r foot 28,000
Management, health physics pe ne n-days 151,000
at $350 per man-day

Vicinity properties, g:;ﬁ@ 5 aéé\a at $7920 131,000
,/\\\ N by Subtotal $2,842,000
WS \/ Engineering, 15% 426,000
,\ \<\> Contingency, 30% 853,000
\\ 3 g AT R
‘ \ \\\ W Total $4,121,000
% 7
ago are >uund/d to the nearest $1000.
\\,\‘- . x\
W VR
N \ \ N\
\\ 1 o
c=10
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A0 LE -

stabilization 15 miles

j at blasting
ubic yapd

t};dve;

12.60 pér foot

péysennel N\ 504 _sman~-days

Subtotal
Engineering, 15%
Contingency, 30%

l'otal




C.5 WATER USE /

[t is estimated that 35 gallons of potable water are required per
person per work day. For 16 workers, 54,000 gallons of potable water will
be needed.

Water 1s also needed for dust control. A typical water truck holds
4000 gallons. At an estimated average of two trips a day about 800,000
gallons will be required.

An increased population of 12 people, each using 100 gall ;{
for 16 weeks, will require a total of approximately 34,000 jﬂ\ om the

Converse County supplies of domestic water. //(Q\\\
The total increase in demand for water is as fo})aua ‘
;\\ ;‘)
r . \ N
54,000 gallons worker use oy \
800,000 gallons dust controi (:\v> \\i:i/
134,000 gallons lomesgtic use N\ (\\\
NN
) e )
988,400 gallons total A~ L S

(‘\)
(\\ \\ \85
c\b\ \c\ét \51' RISK

cxdhné\an tality rates were obtained from the
ts, 1980 Edition. The total of estimated
C.2 and C.8.

The following truck
National Safety Council

\) v
g ’\\ ’\\ﬁyable C=9. Accident rates
P

LD %W &
Q N . i Vehicle-
ONAtem NS Rate miles Accidents
Y

g NN\ 7.94 accidents
nuuxdeﬁk\gfkg\féll trucks) 3 Billion vehiclesnsles 7330 0.058

3.45 deaths
Fatality-involvement rate Y T T 7330 0.025

1.48 deaths
- 7330 0.0M
DESVSS-SRtALItY Fote 1 million vehicle~miles -
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C.7 AIR-QUALITY STANDARDS AND CONSTRUCTION SOUND LEVELS

Table C=-10 is a list of Federal primary and secondary air-quality
standards.

Table C-11 includes measurements of sound levels at various distances
from different types of construction equipment.

C.8 VICINITY PROPERTIES

The following are generic assumptions for the 15 vici Zt> opextles at

Spook:
!::5\\Tn 5 uired fill
\\;)Q~_;.qu1ro a 10-mile

mile haul.

1. There are 100 cubic yards ot contaminated
at each property.

2. Half the properties require a 5-mile
haul. An odd number would be consider

3. Fill is available at 5 miles fr he pr 8.

4. Eguipment is available withjin
5 miles from one property

The assumed equipment for remegia
below. This equipment is the

bn gt the vicinity properties is shown
the 5-mile and 10-mile hauls.
1. Two "lowboy" traileys wi ucks.

yards each.

4. Thre ﬂt\:h oaders.
S. u dyzers.

N 4
Nute,\\\ \\;;\rators will work with more than one equxpn.nt item.

B % \\
The rel nt\dafa per site, as calculated for the S-mile haul situation, are
as follows: /

1. There would be about 400 gallons of fuel used. This number is from
the number of running hours for the equipment times the hourly fuel
use of the equipment.

2. The crew is estimated to be about the same crew used for material
handling, working on the vicinity properties before material-handling
f‘”rqyp;k can commence at the site. This is basically during the set up
: ‘uﬂﬂ,‘; _ghe sxt.e.

Capy

c-13 26064 |




Table C-10.

Federal ambient air starAsrds

Standards?®
Averaging
Pollutant period Primary Secondary Remarks
Sulfur annual 0.03 parts~ none Arithmetic mean
dioxide per-million
(ppm) (80
micrograms per <\\
cubic meter A\
or 80 pg/m3) - %
24 hours U.14 ppm g;;\\o be eXceeded
(365 yg/m3) r€ than once per
3 hours none exceeded
re than once per
year
Particulates annual 75 uq/m3 Geometric mean
24 hours 250 ug/?} Not to be exceeded
A‘\\\\ L more than once per
<\\\Q§>\ year
NN
Carbon 8 hours 9*{( ™ Not to be exceeded
monoxide (10,0 Ny more than once per
<\yg/m3\\\ year
N\ \
NN e N
1 ho N\ & Same as Not to be exceeded
&y:::\k “(gja 0 Frimary more than once per
3 \\/ ’\\\\ M 3) year
_,_\\ (»\'\>
Ozone i Q\h§\r ) 0.12 ppm Same as Not to be exceeded
A SN\ v (235 ug/m3) Primary ¢« "¢ than once per
< M\\i\.\ \ \'\tj
Hydrquong?\ \3 hours 0.24 ppm Same as vosiected for
SO\ (160 pg/m3) Primary methane. Not to
¥ be exceeded more
than once per year
Nitrogen annual 0.05 ppm Same as Arithmetic mean
dioxide (100 ug/m3) Primary
Lead 3 months 1.5 yg/md Same as Arithmetic mean
Primary

At standard temperature (25°C) and pressure (sea level:

of mercury) conditions.

Source:

C-14

760 millimeters

Title 40, Code of Federal Regulations, Part *50.
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It will take 1 day of 9 hours to complete the remedial action at two
vicinity properties. Therefore, the eight properties at 5 miles will
take 4 days.

Adding the travel miles of the equipment items calculates to about
330 vehicle-miles and 1000 yard-miles.

Based on $25 per hour for labor, and using the estimated hourly

equipment involved, the cost per property is about $7920. Adding
engineering fees and contingency gives a rounded total of $11,500
per property.

The relevant data per site, as calculated for the 10-mile ha <;£Z§hé(pn, are

as follows:

1.

There would be about 500 gallons of fuel use
the number of running hours for the cqulpmc
use of the eguipment.

2. The crew is estimated to be about the
handling working on the vicinity prope ib(
work can commence at the site. This is 1]y during the set up
and survey time at the site.

3. It will take 1 day of 11 hours\t ete the remedial action at two
vicinity properties. Ther e, n properties at 10 miles
will take 3.5 days. 4

4. Adding the travel mi of‘QF\\Uquipnent items calculates to about
480 vehicle-miles And 9y miles.

AN\ &

5. Based on $25 p hQu(\fot\\abor, and using the estimated hourly
equxpment$§p4{g O%._th uipment involved, the cost per property
is about A Add{:g ngineering fees and a contingency gives a
rounded tbg\\ of={14 0 per property.

The hour d \%ach situation of 9 and 11 hours averages to the

d\t t this document.

10=hour dax\u

total~

{dr
abovep\px\

\\ai tfhe_jor remedial action at the v.cinity properties is the
&;mxle haul pronerties and the 10-mile haul properties as shown
t 7.5 uays.

Nk



'OVEF ON RADON EMISSI1IONS

were used to estimate the
emissions from

from tailings:

ird bare tailings (radium=-226 content of 285 pic
jram) assumed to be 285 picocuries per square meter per
198

8 assumed to be

).047 Sguare centi-
the tailings asghymed to be

alr in

assumed to bé N022 square

n-the coyef assumed to

+

s1lty sard eéstynaréed to be
from FBDU (1980J.

S5

equal

§

from a d-peter

per square Mheter
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Turle D~1. Vedetation recorded at the Spock site

Sjpec.es

Commor: name

. —— -t

GRAMTINOILS

Agropyror caalrum
Agropyron cristatum
Agropyror smithii
Bouteloua gracilis
Bromus inermis
Bromus japonicus
Bromus tecsorum
Buchloe dactyl&ides
Carex filifolia
Hordeum jupatum
¥oeleriz cristata
Of)zopsis hymenoides
Si.anion hystrix
Stipa comata

Stipa viridula

\
PORBS _ \@

”,
/

. S
\

Arenaria hookeri <A o ke M S
Artemisia frigida N \\;::>

Astragalus bxsulc‘;bq \::>

Astragalus \\
Astragalus
Lhenoggdxum

'V
/

\ I}gnthu' annuus

\ \g_I{anthuz petiolaris
“HWymenopappus filifolius
Lappuia redowskii
Lepidium densiflorum
Machaeranthera canescens
Machaeranthera grindelioides
Melilotus officinalis
Mirabilis linearis
Musineon divaricatum
Paronychia sessiliflora
Oxytropis lambertii

D=2

bearded wheatgrase
crested wheatgrass
western wheatgrass
blue grama <\\
smooth brome <:.:\
Japanese brome .,
cheatgrass <:f‘\ N\
wuffalograss <:>;? " 4
thread~1

foxtail

Inddan i

s igirlt i
neegdl -cﬁs‘ hread
green . naedlgorass

b Ao

er sandwort
fringed-leaf sagewort
two-grooved milkvetch
slender mi_kvztch
draba milkvetch
lamb's quarters
hairy golden aster
Canada thistle
platte thistle
pale bastard toadflax
Geyer larkspur
low fleabane
scarlet gaura
spicate gilia
curl=-cup gumweed
common sunflower
srairie sunflower
narrow-leaved hymenopappus
low stickseed
common pepperwced
hoary aster
goldenrod
yellow sweet clover
narrow~leaved four o'clock
leafy musineon
stemless nailwort
purple pointloco
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Table D~1. Vegetation recorded at the Spook site (continued)

Spe.ies

Common name

FORBS (continued)

Penstemon albidus
Phacelia hastata
Phacelia linearis
Phlox hoodii
Psoralea agrophylla
Psoralea esculenta
Psoralea tenuiflora
Salsola kali
Sphaeralcea coccinea

Vicia american

wOODY PLANTS

Artemisia cana
Artemisia tridentata

Atriplex canescens

Chrysothamnus viscidif

white-flowered penstemon
whiteleaf phacelia

threadleaf phacelia

Hood's phlox

silverleaf scur

Indian bread- };>

slender-f1l fpe
Russian tl

scarlet 1

Americ

;::> silver brush
( ig sagebrush

; fourwing saltbush

n rabbitbrush

oom snakeweed

Gutierrezia sarothr ‘\§§§\
Populus deltoides ‘kf\\, Great Plains cottonwood
.

N2

e-and-thread/Indianr ricegrass (Artr/Stco/Orhy).
8 dominant in the buffer surrounding the Spook
disturbed, it has been invaded by cheatgrass, Japanese
blue grama. It supported the largest species diversity
ities present in the area, and corresponded to the

. A ush communities described by the U.S. Nuclear Regulatory
g\%s‘;xon (1977) and Kerr-McGee (1979).

6. Néqzle-and-thread/lndian ricegrass (Stco/Urhy). This community
occurred on undisturbed, well-drained hillsides. Although needle-
and-thread and Indian ricegrass were most visible, a considerable
amount of the canopy coverage was composed of blue grama and
thread-leaf sedge.

7. Needle-and-thread/western wheatgrass/Indian ricegrass (Stco/hAgsm/
Orhy). This type was very similar to the needle-and-thread/ricegrass
community, except that it occurred in more mesic sites where western
wheatgrass was present.

T VR o 2004/

3
Jil L5



Riparian habitat. Although not mapped at the Spook site, riparian
habitat was available to wildlife about 0.5 mile south of the site along the
Dry Fork of the Cheyenne River. This habitat consisted cf open stands o:
cottonwood, with an understory of snowberry, rose, and mesic grasses. It
is heavily grazed by livestock but provides important habitat diversity for
wildlife in the area.

D.2 EIRDS

Seventeen species of birds were recorded at the Spook sit
brief reconnaissance (Table D-2). All were considered to
near the s.te except the common flicker, mountain bluebir
cowbird, which were recorcded in riparian habitat 0.5 mile

The disturbed area of the site contributed the
species (11), compared to seven species in sageb
grassland habitats. The species diversity is a/r wk
microsite habitats in the disturbed area. For c;?f;,\ ine contains
cliff habitat (the highwall), cave habitat (adits\,treey, boulder piles,
sagebrush and grasrland inclusions, and abandoned \}}J gs. Nest sites
are available within the disturbed area are not ailable in the other
two major habitats. American kestrels swallows nested in holes
along the cliff-like highwall of th i reat horned owlg, Say's
phoebes, and cliff swallows had e adits. Rock wrens nested
in boulder piles, while loggerhe observed in cottonwoods at
the edge of the site. 4

Four other species ( rnin \bvestcrn meadowlark, vesper sparrow,
and lark sparrow) were rgded in\ali three habitats. These species
usually nest on the gro ern bitat and can use a wide variety of

n
open-vegetation c tlea.:ggféﬁbd larks and lark buntings could also be
expected to use a <§§ ma habitats, although none were recorded in
the disturbed area. gtgéy, the killdeer was observed only irn sagebrush
t g:g tentially nest in all three types.

habitat, alth C?k\
In ¢ arys the Spook site, 33 Lird species were reported in the

Bear Cregf\m'ne\o{u_/dhkc, 1977). In ail likelihood, all of these species
might é*so found;"at least seasonally, at or near the Spook site. Two
uplaé?\g\gQ\ irds (mourning dove and sage grouse) are present in the area

in refb(}te\}\{pu numbers (NRC, 1977; Kerr-MmcGee, 1979). The only sage
grouse lew. r rted near the Spcok site was about 8 miles southwest (Kerr-
McGee, 1979)7 No sage grouse or their evidence (feathers, droppings) were
observed at the Spook site during the brief reconnaissance, although habitat
was available adjacent to the site.

No waterfowl were recorded during the reconnaissance. The Spook site
does not contain sufficient habitat to support waterfowl; the best adjacent
habitat is along the Cheyenne River, 0.5 mile south of tne site.

745 TS N E E W= .
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In summary, all birds observed at the Spook site during the reconnais-
sance are common in the region. Several nested at the site because of the
variety of available nest sites created by past mining activities. No birds
were observed directly on the tailings pile, which is part of the "barren®
habitat.

D.3 MAMMALS

Mammhis corded at the Spook site are listed in Table D-3. Only saven
undumesqéd' ;ftwildlee) species were observed. In comparison, the U.S.
Nuclear Régu%&;gf Commission (1977) reported 12 species at the Bear Creek
projesg.

Antelo 1re / QBt common big-game mammal in the vicinity. They
were observ ?/ sh habitat sourh of the Spook site during the recon-
naissance. The_ehr © "‘\Fea is classified as year-round pronghorn habitat,
with density eskifa s oL fjve to seven animals per square mile' (NRC, 1977;
Kerr-McGee, 1979). zfpbl igns in winter are higher than summer populations

at the Bear Creek migel R, 1977).

Antelope in the region are nt on open, rolling sagebrush habitat
(Sundstrom et al., 1973). Whj d/pé pogk site itself might occasionally be
used by antelope, it is smal ¢‘g;/>né pé;itat within the site is relatively
poor compared to that of adja aggé tyis tuerefore unlikely that the
Spook site receives significant angél

Mule deer were observed on the q§;€ n agyacent habitats. Regional
populations are considered low. The y Commission (1977)
estimated a population of 24 mule deer ek project north of
the Spook site, while Kerr-McGee (1979) repe te of only 50 deer

considered the Cheyenne River to be important W
for mule deer, and there is probably considerabl
river and the Spook site.

Mule deer are apparently attracted to the Spook si
cover created by the mine pit and overburden piles. Du
sance, several mule deer were observed bedded in the shade cas
highwall, and deer tracks were followed about 30 feet into an/a
addition, natural revegetationr of the mine area has resulted in
mixture of desirable browse (e.g., shrubs such as big sagebrush, lver

agebrush, green rabbitbrush, and four-wing saltbush) and forbs (Table D=-1).

Coyote tracks were recorded in all three major habitats at the Spook
site (Table D-3). Desert cottontails were observed in sagebrush and disturbed
habitats; .n the latter, they were particularly common around boulder piles
and abandoned buildings and equipment.

Pocket gopher mounds were found in 17oose soils in all three habitats.

Skull fragments of cottont.il, pocket gopher, ue.: mouse, and prairie vole
were identified in great horned owl casts found below perches on the highwall

D=6
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D.4 REPTILES AND AMPHIBIANS

No reptiles or amphibians were recorded at the Spook site during the
reconnaissance. The prairie rattlesnake, bull snake, garter snake, short-
horned lizard, leopard frog, and tiger salamander have been reported in
adjacent study areas (NRC, 1977; Kerr-McGee, 1979). Suitable habitat for
the first four species was present at the Spook site.

D.5 THREATENED AND ENDANGERED SPECIES (N\Sl\
"

SN
re observed

No threate.ed or endangered spe~ies of plants or aninm
ensis-and

at the sSpook site. Dorn (1977) listed two plants, Comatium

Comatium megarrhizum, as rare and endangered in Conve Both species
could potentially occur near the Spook site. The fxt a itic dodder,
is reportea from the Rocky Mountain region (Rickett, Thevsecond is
found in grasslands (Dorn, 1977). \\\ )
/
Ayensu and DeFilipps (1978) prepared a lis(\Si \hpgeted and threatened
plants of the United States. According to Kerr-M 1 79), none of the

listed species that occur in the short-qt!b§ prairx eastern Wyoming have
ever been collected in Converse County

Three endangered wildlife spec<%§\po enti y occur in the region.
Black-foot :d ferrets are usually(as iate j¥h prairie dog colonies
(Wyoming Game and Fish Depar nth ¥ No colonies are located on or
immediately adjacent to the s tb\bn ever, Clark (1978) reported
fairly recent sightings oﬁf er in\CHhnverse County, and it is possible
that ferrets are present ' the

in the winter along the Cheyenne River
on re known in the region, and these sightings

Bald eagles ha
{NRC, 1977). How
are likely of wint

/\ \.\
Percqum '?hlcons~néye apparently never been common in Wyoming (Wyoming
Game and E4sh\ a ntyY 1977). They nast primarily on cliffs near water,
and suita \éinyg abitat is not available near the Spook site.

\
'Thh q@phrng Game and Fish Department (1977) has identified several

specl ‘Q{ Jxldxlfe that are considered rare in the state. Those that might
occur ifnsthe, spook site region are the spotted bat, meadow jumping mouse,
and Lurrowxna owl. None were seen during the reconnalissance.
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D.6 POTENTIAL BIOLOGICAL CONSTRAINTS

As discussed above, no plant or animal species that have ‘ederal
threatened or endangered status or that are considered rare in the State of
Wyoming were observed at the Spook site. The site and adjacent areas do not
provide habitat for threatened or endangered species.

No concentrations of big game in the area were observed during the
reconnaissance. An area 2 to 4 miles north of the Spook site is reported
to be antelope winter range, but the site itself does not provide habitat
attractive to antelope. \

Several species of wildlife are found at the Spook site e\ of the
habitat diversity created by mining disturbance and subs ev tion.
However, none of these species are rare in the region, an ne i ot
considered critical habitat.

Little wildlife use of the tailings pile was obge
vegetation grows on or near it. Consequently, byological
constraints to reclamation or future managemen

D.7 RECLAMA TRAINTE

the Spook site is tailings
burial. Depending on the depth O burrowing rodents such as the
northern pocket gopher might natad soils. Similarly, should

deep~rooting plants such bi h become established on the reclaimed
area, they might contac oRt 2mi 50ils. One form of mitigation that
might be considered at*zg\ ok 8 is placement of tailings in the adits
of the mine pit. In_th n tailings would be buried deep enough to

ensure no ccntamiziig? or wildlife.
\\\

rr. Po 7 A ain M

OFFICIA

Fluink WWuihil wuil D-9 ;~Ob"”



B3000072010F

REFERENCES FOR APPENDIX D

cndangere i and Threatened i{la/rin 3

stitute and World Wildlife Fund
’
Part 11, Montana State
ted Ferrety/in Wyoming,"
’ PP 1;5’1,}4-
Bureau of Land Mahggment “and
_Plants of Wyomihg, \Vol¥ I and II,
New YoTk.
Flora a2 .4 C
Flora Qf . the Racific

tle, Washlogtghy

Northwest,

{al sdping Application for the South
M ILLRg l_l‘{u]ec ., Converse County,

'_:-Zf':x‘:"atggij’aﬁtanun of the Conterminous United
seographici\Socied ‘szclal Publication No. 36.

julatdry commissjion), 1977. Environmental Statement

LON, \“»k l\‘ Beax " ~reek Project, Rocky Mountain Energy
cket Nu. "‘,.‘»-inQ;'.

jnited States, Vol. Six: Central

company, New York, New York.

sax, nd H. Harju, 1978. A Partial
ing and Adjacent States, U.S. Bureau of

i r i ve

partment, Cheyenne, Wyoming.

’
1973. Abundance, Distr.bution

Game and Fish Comm. Bulletin

Plants of South Dakota, lIowa University

ilife i‘ Vegetation, Spook Site,

'

& Davis Utah Inc., Salt Lake

status and Inventory







330000120I0E




Appendix E

nverse County, Wyoming, is privately owned,
rable E~1 lists the uses of the land

i as Figure E-1.
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Appendix F

SOCIOECONOMIC CHARACTERISTICS AND IMPACTS ON THE AFFECTED REGION

This appendix addresses the soclioeconomic characteristics of the area in
terms of population, physical plant, and fiscal capacity. This supply-side
characterization is then juxtaposed with the demands that the remedial-action
program will place on area resources.

have
u strain
ions

he socloeconomic aspects affected by the remedial-actio
veen examined to determine whether a temporary influx of wo
the abilities of the county and nearby towns to provide .
that have been researched include these: ‘<:>

1. 1Is the population large enough to provide w e remedial
action in the next 2 tc 4 years?

2. 1Is the current work force fully employ d the remedial action
create local employment?

3. 1s housing available for in-mi emporary workers?

4. Are the water and sewer

5. How well can area schqQol thecare facilities, public-safety
systems, and public s owth?

6. Do the county wns a sufficient tax base to afford new
growth (which ex ded services)?

Q\\‘ V\\\\
NN
i |
O
ECINIAL DNPvE '
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F.1 POPULATION

Converse County has experie ~ed rapid energy development and accompanying
growth and 1s expected to continue to grow as new energy projects come on line.
The county grew more than any other Wyoming county between 1970 and 1980; it
experienced a 136.9 percent increase in population during the decade. In 1980,
14,069 people lived in the county, compared to 5938 in 1970. ‘the towns of
Douylas and Glenrock are the urban areas, as defined by the U.S. Census, of
the county. The urban population data are displayed in Table F-1.

N
Table F-1. Population of inceorperated areas/~\}\\

\
,,,,, - (¢ x\ b 808
\\<:> } Pertent
Town 1980 4270 change
e f - - bt Ax\
Douglas 6030 \UR6MN WV 125.3
Glenrock 2736 //f\\:\d545>\\ 80.6
Lost Springs 9 { ( *v//‘ \fT'/’ 28.6
—— L L b - i
lotal 8775 NCNUJ4499 109.0
e a———— e B
£ i N r—
Source: U.S. Department of Commeqfq,\lg 1.
\ Y ", :
\ \ S
The urban population more t dhﬁble ng the decade, and the rural
population also increased. 9 cent of the residents lived in
rural areas, whereas in 1970 29\pesgéqt the residents lived in rural
areas. The rural pupuldt1¢§ daka are’ gﬁpwn in Table F=2.
~ \ N\
(\ \./)
T, e
—~. JaRkle P<2. Rural population
’ i o] "\‘ i e
- (:x {L ‘.‘ 2 —
B T.J] 2 b
—~ NONS, Percent
ensus 1;( 9¢dn 3 . 1980 1970 change
B . - ‘\
qugtaa N i) 3,325 1,31 153 .6
Glénxogk T 1,969 428 360.1
S ‘\ o -
Sobtal pural 5,294 1,739 204.4
roval Ceonvérse County 14,069 5,938 136.9

—

source: U.S. Department of Commerce, 1981.

Population projections based on the realization of ten proposed energy
projects would result in an aggregate Converse County population of almost
24,000 by 1987, ncluding %000 new permanent residents. Therefore, should
tne projections materialize, Converse County would experience a large migrant
influx in the next 5 years. However, the population projections do not show
a4 steady rate of growth. The data in Table F-3 show an expected out-migration
in 1983, then an influx for the next 4 YeAars. -
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Table F~3. Population projections (continued)

2

—_—mm

A. Given by the QOQVcrsé Area Industrial Association.

B. anEQQQ_ggtglcq;§§g§g£)§gplgxgp§: For every permanent base job, there are additional jobs created
in the service sectoky l.»iq,té\~ne:s, clerks, retaii store owners, doctors, etc. The multiplier for this
1s 1.5; therefore, Induf¢ed Service $actor Employees = permanent employees x permanent service multiplier.

C. Ad.'tional Pe'manent’2227); 1on (permanent employees + induced service employees) x permanent
population multiplier (2 S).‘

D. Given by the Lonvexke Antd )ﬁgfygklal Association. It 1is assumed that most of the construction
employees will seek housing in the gbqunlty. ine Converse Area Industrial Association has not
committed itself to a plan for Lunst c&xon AQlsing at the plant site. Seventy percent are assumed to

= \

reside in the county. e 5
E. Induced Service Sector Empl b &1 [The multiplier for construction induced service employees is
considerably less than for the permanefy” qtur.'/fb¥refure, induced service sector employment = construction

employees x construction service multipli r/(O%)ﬁ)c AN
F. Additional Construction-Related Pbpu fon rhxs population should be more transitory than the

permanent sector. Additionally, m;;;-people'uork‘ 97E Lphstructxon will not bring their families to the

_ Ve

' ((/ P

T area. Construction employees + construction- 1nJU9éd vﬁxg Qgployees X construction-related population
& (2.0) = annual additional construction-related pSp ;4on;
G. Permanent Population Level: = current po ;xop *jz;Luldtxve total of additional permanent
population. ( S
H. Aggregate Population Level: = annual figure &QI gdumn F iﬁgg9 to annual figure in column G.
i /" Fa' b’
Source: Converse County Board of Commissioners, 1981a. / /)
dCounty totals exceed tie sum of Douglas and Glenrock becfuae béﬂé pew. residents may live in
unincorporated areas. ‘f"/ﬁ / /f\ \

\,/ /o~
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Figure F-1. Population projection estimates, Douglas and
3-mile peripheral area.

UC-399-322 3/82



330000720108

units in Con ¢ County are rentails

housing supply in the county s reason-

to be a problem in the near future

between 3 and 5 percent
jures listed an 8B8=-percent vacancy rate
that the vacancy rate is apprcximately
in the uranium industry have freed
1981, p. 40). For the, purpose of

is assumed.

EMPLOYMENT

ent (3.0 flor\maled, 3¥3 for
wyoming Lm;;Ogman DéEJriCY Commission,
has beén neai;y gQégt nt for a
n size batween 1979 and 1980.
Table R-g.

rcea, emplovmenhgy and unemployment
v 4 ' }

M NEEL .

nterge Sounty.” Wyoming

N

Motal Unemployment Unemployment

yment rate rate

a -ount
almost

Fable |




Table/F»Ty \ | Ver S¢ unty ployment:2 1970, 1975, 198
/
- VIR N A O 1 C g = s~ ¥ - S - P S W e
i.:’)&!w)‘ﬁlc!nl’ 7 ) Percent Percent
by industria) sectoy of total employment average annual growth

s B S ) ) . R SR el S S e, oo L e . e T N s

Industrial sector 1970 1975 1980 £ 1970 1975 1981 1970-1975 1975-1981 1970~-1980
ol RN L AT AN Rl e et = 0 e N L e
lotal employment 2341 398 1 ‘W80h 100°97 100.0 100.0 1.2 14.4 12.8
farm proorietors 311 280 244 13.5 - e -2 =207 -2.4
Farm labor 15¢ 217 192 .y 5.5 ' 8% § -2.4 245
Minis 162 686 2266 9 ¥ 112 29.0 33.5 27.0 30.2
1 Construction 174 307 645 "7 /4 ; 77\ B.3 12.0 16.0 14.0
Manufacturing 15 44 71 UV ,vﬂ.k/ J 0.9 24.0 10.0 16.8
TCPUP 203 388 389 8.7 ;\'z - 5.0 13.8 0.1 6.7
Wwholesale trade 28 61 128 1.2\ 5 1.6 16.9 16 16.4
Retail trade 304 478 905 13.0 M2.0 116 9.5 13.6 11.5
FIRED 50 103 171 P 2.6 - 1 15.6 10.7 13.1
Services 229 304 1071 9.8 7.6 [ /13.9 5.8 28.6 16.7
Government 360 710 905 15.4 17.8 1¥v.6/ /) }14.5 5.0 9.7
{ ; 358 403 822 15.2 10.1 10/5 el / 2.6 15.3 8.8

———— e S— — —— — t e 4 — Ag —

Source: Wwyoming Employment Security Commission, 1980b, p. 7. S '

41970 data based on number of jobs at place of work. 1975 and 1980 data basegd On place of residence.
S /
b’I‘CP-; = transportation, communication, public utilities. S -

FIRE = finance, insurance, real estate. as
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Glenrock 1s also served by a volunteer fire department with 40 volunteers
(combined city and county). The department has four pumpers. Glenrock has a
fire insurance rating of 8.

F.11 PFISCAL CONDITIONGS

F.11.1 nverse County /\

Between 1975 and 1980, total county revenues increased frg@hsg.ﬂ million
to $56.5 million, refiecting an annual average increase of a X}QQP‘{y 3
percent. l'he property tax is the county's largest revenu?ipp{P e, icc nting
for 45.7 percent of total revenue in 1980. The sales tax, 3::) cond Yargest
source of county revenue, accounted for 9.2 percent o 80;revenue.

£
(bollar values have been rounded to the nearest hundreet:\?{\;ng;}n this
> € l'Y‘l’,r o)

During the period of 1976 to 1980, total a%', bzd\yb¢29130n increased at
an average annual rate of 8.2 percent, from $18.% ‘f\;op to $26.4 million.
Property classes experiencing the most rapid growéq a0 assessed valuation
included construction and mining equip 54.8 pe t), natural gas
production (40.9 percent), railroad (2 ent), nonagricultural land

(25.8 percent), and industrial facilitiws“(8286,.6\ percent). Oil production,
altnough increasing at a rate of gp N S\perge in assessed valuation,
was the largest source of aisses ln\ verse County, accounting for

42.9 percent of the total in 80» ‘Qngia:}ue of all minerals composed almost
64 percent of total Louwty asl@egsd\\&(\ on in 1980.

Another major sSourge \ revehge tox Converse County is the sales tax.
Currently, a 4-pcrccnt(9§} s -tax isMevied in the county. This consists of a
j-percent state tax, —af whgcq Qhé)Lounty and municipalities receive one-third,
and a 1—pezuenL lqéqj\@ptxoh ?2£7 all of which goes to the county and munici-
palities. ‘he larjest/ f sales tax collections is the retail sector,
which accountefl tur Bd‘i gbcent of total sales tax collections in 1979.

“rom A 97S bv \)Rv Eutal expenditures for Converse County increased
f rom al.j»m\l‘xun L9 $5.7 million, an average annual growth rate of 33.9
percent. ~Total genefal-fund expenditures & ‘counted for 80.8 percent of total
uxvqﬁn)tusgsixu 1980, having grown from the 175 level of $0.8 million to
$4.6 miMyops. Major general fund expenditures were for roads and bridges,
law enforgement and judicial services, and general administrative services.

F.11.2 Town of Douglas

between 1979 and 1980, total general-fund revenues in Douglas increased
it a rate of 13 percent, rising from $1.5 million to $1.7 million. The
state J-percent sales tax (which includes use tax receipts) accounted for
27.2 percent of 1980 general revenues. The local option 1-percent sales tax

added 50.4 million to 1980 revenues. Grants were a significant portion of

F=16
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F.13 LABOR-FORCE AVAILABILITY

According to the Wyoming Employment Security Commission, 245 people are
unemployed in Converse County. Males account for 165 of the unemployed, while
80 females are seeking employment (Wyoming Employment Security Commission,
1980a). In the first quarter of 1981, the drop in mining and construction
employment accounted for approximately 70 of the unemployed (Wyoming Employ-
ment 5. y Commission, 1981, p. 29).

Given the small work force (16) needed for the remedial action, and
given that the proposed action requires equipment operators with 6\1118
similar to those used in mining and construction, the local lqg:{‘ arce
can be expected to fill 12 of the job slots. Not only can the l\area
supply the needed work force, but workers would still be dwle\lor
‘ompeting projects. Professional and managerial position (:§>lel be. filled

by in=-migrants. L~ \\ <

' S \
T, /
N N\ \ g

P e et W N\ \

/ /\ \ b N\ ) ]

| ) \ - /

F.14 MIGRATION AND INDIGENOUS mwhrmkx‘(m-.gumwswrb

N/

[f unemployed people in the mxnxng anmd construbt;aﬁ sectors can fill
the he .1\// equipment operator, oiler, sur e\(és and surveyor assistant

positions, then the local labor forc Ge Aen 14 workers, including
(12 skilled) = 14 skilled

turnover [(12 x 15-percent sepdratron‘x
WOrKers,| . Q

Under a conservative asdﬁﬁp&xoﬂ\\hat\ihe supervisor/engineer and the
radiation-safety pIUfESqlqn@lS cahpoE\B’ supplied from the local labor force,
four workers would be Lqmpundry Ig-migrants. Because of the specialized
nature of these pubxtxu&\ ‘pq\turn0v£r was assumed. The indigenous and
in=migrant work forcge is 1isged 1§ Table F=-13.

/ \ \ N N

-

P
“raple F-13. oOrigin of work force

attiv\\ N/ Indigenous In-migrant
---v-«—-—-b‘—-».

“u{‘meqt yperator 9
viler 1
Survey./ 1
Suirveyor assistant 1
Turnover P
Supervisor/engineer 1
Health physicist 1
Healtn technician 2

fotal 14 +







Table F-14. Population impacts

In-migrant Ir-migrant
direct indirect
employment employment Total
Fotal job slots “ 2 6
single (24.6%)4 1 0 2 1
Married (75.4%) 3 2 \ \ 5
P &
A
Married but would not 1 0 o~ 1
relocate family (/ ~. \
A b
(76.5% )4 \ )
(26.5%) N\ v )
i \ <
Family present 2 E 79 4
~ - 5 D N \ v
Family size of 2.6 5 \, § \ 10
lotal population impact 7 L\ V(f . 12
Adults 5 /‘4 J
Children ) = 8 " - 1
il n T =i /

dMountain West Research, an.,-197§
Daverage family size, 1980 U.S\ uensus,\gepVerse County, Wyoming.
&‘ - \\ o
i \ R
\f \_ i >
\ L T
A

¢ 9.
Fo17 AQEMOGRAPHICS OF INCREASED POPULATION

I'he principal pu{guse Iy computing the probable demographic profile of
tne in-migrant 9ugu§anx n is &g determine the potential impact on the school
system. To computd Ebe _dge oF the children who will in-migrate, the age-
distribution difa\tur an\etbe County (Table F-9) were used. The age data
indicate that 13»4‘puruﬁﬁc of the children will be less than 5 years of age
and B6.¢ ygzdknh wLJ) be”of school age. Table F-15 summarizes the impact on

SN )L.)o

lable F-15. Impact of school-aged children

————— e —— —

Direct Indirect Total

Total children 2 1 3
inder school age, < 5 years (13.4%) 0 0 0
hool ige, 5 to 17 Years (P‘.U.h!) 2 1 3

A summary of the demands that the project will place on Converse County
resources due to the proposed remedial action follows in Table F-16.






F.18 FISCAL IMPACT
The remedial action would inject §$1.7 million into the Converse County

econcmy over 16 weeks. The budget for the proposed action, the details of
which are included in Appendix C, is shown in Table F-18.

Table F-18. Cost estimates of the proposed remedial action

O\
A\
o a
Iltem <:‘*\ Cost
e W,
Level stack area in pit /i:ES\S ~j:y000
Stack contaminated tailings and soils &\\\ 644,000
/ ~ \\

- . O W

Cover for contaminated stack \, \\\ 266,000
S \\ \
O\
Health physics and radlologlcal monitorin (ﬂ\;> Nl 86,000
\ \
Vicinity properties cleanup \ N\ 131,000
/\)
A\ $ 1,143,000
O /3
Engineering, 15 percent \\ \:Q\ \ 171,000
~.
Contingency, 30 percent <\\ b \\‘\\:> 343,000
4 OO
\ ¥
<-\\ \ \ \ \)
N N Total $ 1,650,000
N .
\\? >
«\\ \ D Rounded total $ 1,700,000
L‘&
Costs aré“rQuHNQS::h\)he nearest $1000.

N
N\

Assunan\tna&_LdLal contractors would do the work and that the in-

migrants ¢Q§13 purchase goods and services in Glenrock or Douglas, the

4- pe?&gnc\sakeb,tax applied to the $1.7 million would generate tax revenues

of $68, Oﬂu. In Wyoming, one-half of this amount is returned to the county

and municipafities; thus, Converse County would receive $34,000 in sales-tax

revenue for the 16-week project.

\ \\
\

Some evidence exists that the aforementioned fiscal impact is very
conservative; in other words, it reflects the minimum fiscal benefit to
‘onverse County. To fully appreciate the fiscal benefit, a multiplier
effect should occur; that is, a dollar received by an employer or local
business associated with the remedial action 1s spent on other goods and
services in the area and is in turn spent on additional goods and services.
l'his multiplier effect increases the fiscal impact of each dollar spent on
the Spook site remedi action. i
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The radon-daughter concentration is assumed to be at 50-percent equi-
Librium indoors. Although some data show that this factor is appropriate for
radon emanating from sources close to a structure (UNSCEAR, 1977), it is an
overestimate for radon carried from distant sources by wind.

For these equilibrium values the radon-daughter concentration in working
levels is calculated as follows:

0.58 pCi/l

.1 =5.8 x 1074 .58 pC :
100 pCi/l-WwL * 0.1 = 5.8 x 107 WL for 0.58 pCi/l at 0.75 mile, and

O\

x 0.15 = 2.6 x 10™% WL for 0.17 pCi/l at 1.7g:n@&§@.
\\‘\ . \

Under the assumptions discussed above, a 1-year exposure ti?;:\\ N

‘\/‘
0.5 . i
0.15 X 2.6) x 10/};!?\:

Xx 12 months x 0.25 \, \\\\\
o N\

0.17 rnCi/l
100 pCi/l=wWL

(01 % 5:8 + 0.2 %X 2:.6 + 0.5 x

= 0.007 WLM. \\ y N

The number of lung-cancer deatns from the Spook t&\ﬁlﬁé"among the 12 persons
who live within 2 miles of the site woukd"?; less t

/
(VA
0.007 WIM/yr x 100 x 10'6/NLMqu<§hn\§§t5 rsons
o L !

-6 / \‘\‘ .
8.4 x 10 < A\

i

: RN
0.000008 lung-cadﬁg dek{?\i year of exposure.
A N\ 5

N,V
During the 4 montni;éggngéé\eb\actxon, the radon concentration is

assumed to be 100 perce er besduse of disturbance of the tailings.
The number of lung-panggr\qe\§Q§:§ue to the remedial action would then be

\ q
8.4 X lu‘°/y$§{\\\ bt mébtns

‘ﬁlizésnths/year -0

Fon e % %
" %-Q *\}Qfe\L \

T
‘;\U.UBQDQg‘lunq-cancer death.
N\ N

SAS \ShoWR \n the main text of this assessment, the exposure from gamma
radxab*qﬁ;f&hm the Spook site in all populated areas is at or very near
natural hqgk‘rﬁund. This condition is expected to continue throughout the
remedial acsfon. Therefore, no meaningful calculation of heaith effects
among the general public from exposure to gamma radiation from the tailings
can be made.

W

G.2.2 Remedial-action workers

As shown in Section 3.1.2.2, remedial-action workers working directly on
the tailings will receive an exposure of 0.2 WLM. Using the risk estimator of
100 x 107°® death per WLM-person to determine the upper limit for lung-cancer



idng=cancer

18 Dase

Jamma exXxposur

uhd »8 axpNi1gitly

morsality,

L repagrt.

LesSs She gqua




3.1 x 107/ /person-year x 25 years = 7.8 x 107° per person.

rne Lifetime risk from all forms of cancer is obtained by summing the risk of

eukemia, bone cancer, and other cancers. This gives
3.8 x 1079 /person + 8.4 x 107%/person + 7.8 x 107°/person

1.2 x 1077 per person.

Lfetime risk for a crew of 16 persons would be g
.
- -d o
1.2 x 1 '/person x 16 persons 1.9 x 107% -
S S
. ) & ancer ieatn.
)
~
\
e
\
-
“ N
N
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