contalnment gtructures recelve or contain storm runoff except from the local
area of tha pad a muck pille.

Water added tn control fugitive dust will be tagg=:t with sodium bromide
so that its presenre in the underground can be ldentified. The rock—atorage
plle will be locatid to the east of the rapository blin:, and will be lined

and bermed to minialze potential discharge to the grow ~d water or surrounding
land.

The use of radiolsotopes for tracer gtudies and -scloactive sources for
well logging are dircussed in Section 4,1.1.1 of the f‘nal EA, The radio-
active tracars to be used have short half-lives {from ceveral hours to tens
of duys), and thus will completely decay within a short period of time {(from
a few days to a few months depending on the fsotope}, The well-logging
sources are retrievable, Thls type of testing la commonly performed through~
out the United Statesa for exploration of otl, gas, and mineral deposits. No

prototype tracer testing involving contaliners that hold radioactive wastes 1s
currently planned.

Tasue: Tracer studles

Five comments were received, all dealing with the chemical and tracer
studies planned to be conducted at the exploratory shaft facility site, It
was recommended that all vadose water should be collected and anaslyzed, and
that this analysis be included {n the fiInal EA, Othar commenters opposed the
use of water at any tlme during excavation or drilling of the unssturated
zone, claliming that the tagging of water can differentiate from in eitu water
in terms of identification only, not in terms of quantity. The use of sodium
bromide as a tracer was questioned by all commenters in this area.

Response

Mo appreclable vadose water 18 encountered during drilling and attempts
to extract pore water have baen largely unsuccessful. Conaiderable effort is
being planned to study any vadose zone water that can be obtained during
exploratory ehaft facility construction testing rather than attempting
studies for incluslon in the final EA. This will include collecting water
from any observed Inflows during shaft construction, and collecting large
rock sawmples for pore water analysis. Although likely to be minor, water
seeps 1n the shaft will be collected by embedding “weep tubes™ into the rock
at the source of the secpage and collecting this water before it reaches rhe
shaft sump. These gtudies will be carried out during site characterization.
Safety considerations require that dome constructlion water be used for dust
control, however. such usage will be held to a minimum.

Sodium bromide will be added to all exploratory shaft facility construc-
tion water, Sodium bromide wasy chosen as a tracer after laboratory testing
indicated that neither lon was sorbed by samples of Yucca Mountaln rocks.
This tracer 1s also different from that uesed during surface drilling of
USW G~4 ao that the source of possible contamination can bhe determined, It
is expected that eyven with the employment of carefully controlled procedures
to minimlze water usage during construction, construction water will gain
acceas to seepages 1n excavatiouns., It i1s anticipated that large block
samples of uncontesminated rock can be obtained for pore water analysis. The
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purpose of the tracey 1a to enable potential contaminaticn to be chserved and
documented,

Isgue: Miscellaneous

Six comments were assigned to this issue., Two comms-t-2rs wanted to know
what the potential aiternatives waere to decommissioning ' he exploratory shaft
if Yucca Mountain is found to be unsuitable for a reporil vy and what mitiga~-
tion measures would be [ollowed to ansure habltat resroratlon., Two ather
commenters questioned how Coyots Wash was selected as tha site for the
exploratory shafr, ©One commenter wanted to know why the “E deoes not expect
to find perched water during constructlion of the explor-tory shaft, and
another questioned the amount of water to be uged during construction.

Resgonse

The the Nuclear Waste Policy Act of 1982 (NWPA) states that If the site
is not salected for developmont of a repository, them reclamation and
mirigation, as required by NWPA, wlll occur. All requirements for shaft and
borehole sealing will be met, Alternative usea could become part of recla-

mation or mitigation activitiea, although no information 1s available at this
time.

The site-gelectlon process fer the exploratory shaft locatlon i3 docu-
mented in Bertram (1984), "NNWSI LExploratory Shaft Site and Construction
Mathod Recommendation Report"” (SAND84-1(003). The site salected 1in Coyote
Wash was the preferrad site of the five that were considered,

Water used for compaction of the fill for rhe site pad nonstruction will

be tagged, but the amount to be used 1s not expected to be excessive, It is
algo expected to remaln near the surface,

The water encountered in drill hole USW UZ-1 contained conetituents of
drilling fluld, &nd therefore water introduced to the host rock by drilling
of a nearby hole, USW G-1, had probably drained laterally and become tempo-~
rarily trapped. The DOE ackngwledges rthat perched water zones may occur,

although avidence to date suggests very little water will be encountered- -in
drill holes. '

C.4.2.3 Other activities

No comments were received in this category.

GCuba2.4 Alternative activities

No comments. were recelved in thia category,
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C«4.3 THE REPOSITURY

This issue ir:ludes 101 comments and questions concerning the design,
congtruction, ope - ation, and decommiseioning of a i1:upositoery at Yucca
Mountain. FEight issues were ldentified within this c¢.egory: (1) Design and
Construction of §:rface and Subsurface Facilities: (2, Aiternative Repository
Designs; (3) Tranuport of Men, Materials, and Waste; .} Waste Form, Content,
and Packaging; (5) Repository Operations, Waste Empiscement, and Waste
Retrieval; (6) Material, Energy, and Labor Requiremenis; (7) Compatibility
with Non-~repository Operations; and {8) Mliecellaneou..

Section 5,1 of the final Environmental Assessment (EA) hae been
rewritten to describe the case of the two-stage repository as developed in
MacDougall {1985}, which has been revised to Include more background data.
Manpower, material, and costs are based on the vertical waste emplacement
case.

Isgue: Deslgn and consgtruction of surface and subsurface facilities

Thirty-three comments were received on this issue. Because of the
variety of subjects within thie issue, it has been separated further inte
topics which address land resources, aite dats, transportation, flood control
measures, and repository design,

Land resources., Reviewers wanted to know the boundaries of the land
that would be withdrawn 1if Yucca Mountain were selected as s repository site
and the number of acres that would be disturbed. Also requested was an
estimate of the volume of rock that would be affected by the repository.
Another questioner indicated that the western flank of Yucca Mountain does
not allow for lateral expansion of the repository block, but 1f lateral
expansion te the west did occur, access to the envirorment could occur along
a fault,

Response. Figure 3-1 (Location of Yueca Mountain site in southern
Nevada) shows the location of the site. If Yucca Mountaln ia selected,
approximately 5,000 acree of public land administered by the Bureau of Land
Management {BIM) would be withdrawn from public access. The area is labeled
"BLM Land" in the lower-left corner of the enlarged area shown on Figure 3-1
{Location of Yuccs Mountaln site in southern Nevada). As shown on Table 5-7
{(Highway, bridge, and rallroad construction materiale), 150 acres would be
cleared for the main surface complex, 1,200 acres would be cleared for the
rail spur, and [95 acres would be cleared for the highway.

The underground area of the repcaitory will be 1,520 acres, although
many rock pillars and walle will remain. The "volume envelope” is estimated
to be about 45 meters thick. The current room design for vertical emplace-
ment 18 15 feet wide by 21.5 feet high.

The commenter 1s correct in that expansion of the repository to the west
is not planned; but 1t 1e not precluded yet, since the avallable data are
ingufficient to reach a conclusion. Areas of probable expansion are to the
north and northeast. The emplacement horizons 1s at least 200 meters
{656 feet) below the land surface in all areas.
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Site data. A few comments concerned the relatlion between engineering
measures and the natb..ral conditions at the site. One commenter belleved that
the DOE was bullding a case to uge engineered barriers (o overcome natural
deficiencies at the site. Another commenter stated that the draft EA was
inconsistent 1in statiog in Section 5.1.1.3 that perched viter might be found
during excavation of the repository and ststing in Secvinn 4.1.2.4 that
perched water is uniikely. It was aleo asserted that :ihe DOE had not
desceribed in sufficient detail how the access ramp to ti. repasitory would be
constructed in areas whera it would cross faultg and j»i .te. Several com-
meanters requested information on the various technique for mining tuff and
information was requerted on the size of surface structy-ze snd their cost.
Another commenter staied that the mined zeolitic tuff corld be hazardous to
the general publ.c and should be carefully controlled. Finally, one com-
menter wanted to know how thick the walls of the reposit-ry would be.

Regponse. Regulations issued by the DOE and the Nuclear Regulatory
Commission (NRC) require that a syatem of engineered barriers be used in a
repoalitory to supplement the natural barrlers to radioruclide transport.
Section 6.4.2.1.1 of the final EA has been expanded to discuss in more detail
the engineered barriers,

The two statements regarding perched water are not inconsistant; 1t 1s
unlikely that aignificant amounts of perched water will be found durilng
congtruction of the exploratory shaft or the repository, but the possibility
cannot be completely ruled out that some perched water may be encountered.

A varlety of techniques will be used to ensure that all underground
openings remain stable. The standard procedure, which is widely used at the
Nevada Teat Site {NTS), is to use rock bolts and wire mash. If satability
becomes a problem 1n areas where underground openings pees through fault
planes, other construction materials would be used, such as (1) shot-crete
(a concrete mixture gprayed over the wire mesh), (2) structural steel, and
(3) poured concrete formed in place. A monitoring system will provide data
on undergrecund opening integrity through a performance confirmation program.

The specific mining technique to be used will depend on the results of
site characterization, although current information indicates that excavation
ig feasible using elther a drill-blast—mucking technique or a continuous
mechanical miner.

Design of the surface facilitles 1s preliminary and will not be detalled
until the license application design 1s complete. The relative slze of the
facilities is described in Section 5.1 of the EA. Preliminary cost estimates
are provided in Secticon 5.4.1.3 and Table 5-44 (Preliminary cost estimate for
the Yucca Mountain repository assuming vertical emplacement) of the final EA.

Zeolites included in the muck pile may require more controle than are
required for other rocks to be mined at Yucca Mountain. However, materiales
particularly high in zeolitic content, such aa the Calico Hills tuff under-—
lying the host rock, are not expected to be mined during repository

development.
There are no man~made wallg in the repository design that would encom-
pass the underground openlng, where .the wastes will be stored. The walla of
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the repository are tie rock formations comprising Yucca Mountain. The rock
pillars that provide support for the underground openirgs will be a minimum
of 10 meters {approx mately 100 feet) wide for vertical waste emplacement and
414 meters (1,360 fent) wide for horizontal waste emplactmant depending upon
which method 1is finally selected,

Transportation, Several comments concerned the ra.! espur and the access
road that would be constructed 1f Yucca Mountaln were cl san as a waste site.
Tha commenters wanted to know about the exact route of t.e rall spur, as well
as information on heavy hauls, safety, and the condatrud ic¢n proc¢ess, Another
commenter suggested that a highway he constructad along the rall route to
divert truck traffic around {north of) Las Vegas, Find.lly, a commenter
wanted to know why the DOE plans a l4-meter {46-foot)=~wide access toad
considering that most roada in Nevada are less than 12 n:ters {40 feet) wide.

Response. The rail spur would be constructed on public lands adminis-
tered by the Federal Government, except for the federally withdrawn lande of
the NTS and the privately owned land in the vicinity of Dike Siding., The
gpur would originate at Dike Siding, an existing Union Pacific trangshipment
facility located about 18 kilometers (Il miies) northeast of Las Vegas. The
single-track route would extend about 16] kilomoters {100 miles) northwest to
Yucca Mountaln paralleling the north side of U.S. Highway 95. It would lie
south of the southern boundary of the Desert National Wildlife Range and
enter the NTS gouth of Mercury. The track would bypass the towns of Indian
Springs and Cactus Springs and the Indian Springs U.S. Air Force faecilities.
No final deacisfon has been made on the use of this route, but this 1is the
route that has been considered in the EA,

Information about heavy haula, aafety, and the congtruction process can-
not be fully determined until route selection has been finalized.

Construction of a highway that would parallel the rall spur and bypass
Lag Vagas has not been conaldered at this time but neither has the option
been eliminated.

Finally, the accees road from the Town of Amargosa Valley ‘to the site is
presently conceived as having a 30-umeter (100-foot) right-of-way. The right-
of -way will be fenced, but controlled public access to the gite--perhaps 'to a
visitor center~--will be allowed. The actual design of the roadway, however,
has not been 1initiated. Therefore, statements concerning "minimum safe
widthe” of roadways are not apptopriate at this time.

Flood control measures. Several comments concerned run—off and
potential flooding at the site. One commenter stated that proper management
of flood waters 1s essential to avoid infiltration into the ground water.
Another commenter argued that the DOE should not have tried to demonstrate
that flooding at the site could be mitigated because the guidelines address
the potential for flooding, not whether the DOE can mitigate flooding. One
commenter stated that run—off at the site should be considered contaminated
and disposed of in an approved manner, A few commenters requested infor-
mation about the berm that would be used to retain run-~off and leachates from
the rock-storage plle, and stated that such a discuseion was required because
it wag included in Chapter 4 for the exploratory shaft, A few commenters
expressed concern about secpage of effluents into the subsurface from the
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gewaga lagoon and rouck-storage plle, It was atated tha¢ all natural wasate
containment structures should be lined and monitored. Finally, one commenter
stated that the DOE gvould evaluate the effects that flcods would have on
surface facilities, bridges, and raill lines in the Yucca “ountain area,

Response. Desigr of the surface facilities will :e based on the
Probable Maximum Floide determined 1in accordance with A 'S{/ANS 2.8-1981.
Surface facilities will be protected from floods by cor:tructing channels
and/or dikes to divert run-off away from {and safely thL-cugh) the site, and
by constructling facilities above flood plains. There 1: nao reason to con-
glider run—~off at the site as contaminated because run—off s111 conslst solely
of gurface water flow. Site preparation will provide for sppropriate run-off
divergion and control of erosion. The actual design of the surface facili-
ties will be completed during the license application duaign study after
detailed topougraphic maps become available, All wsewage lagoon and rock-
storage etructurea will be lined and monitored although the designs are
conceptual at this time, Final designs will address seepage. into the sub=-
surface, A statement to this effect has been added to Yection 5.1 of the
final Ea.

The DOE does not claim credit in the guldelinea for flood protection by
engineering measures, Flood~control structures will nevertheless be con-
structed at the site to control aheet wasgh. )

It is true that no discussion was included in Chapter 5 on a berm, nor
on the possible environmental impacts of run-~off from the rock-storage pile.
There is currently no specific design of a rock~storage berm for the
repository, although its design will comply with all applicable State and
Federal environmental requirements.

Finally, the draft EA acknowledges the influence that flood potential
has on the design of all surface facilities at and near the sita.
Additional elte-apecific information bearing ¢n the design of the repository
will be gathared during site characterization.

Repository design. A few commenters asked why the descriptions of
gurface faclilities, ahafts, and other components of the repository were not
consistaent among the EASs and asked the: the DOE provide an explanation of
these differences. A few commenters wanted to know how the basie assumptions
regarding the design, construction, and operation of the repository have
changed and what effect these changes could have on the environmental
assessment, Another commenter argued that because the repogitory design 1s
not final, the extrapolation that future deaign standards can be met 1s
faulty. Another reviewer stated that permits will be necessary for the
planned fuel storage facilitiee depicted in Figure 5-4 (Preliminary aite plan
for the main surface facilities complex at Yucca Mountain) of the draft. EA.

Responsa., The differences in the descriptions among the EAs reflect
gite-specific design differences due to such things as differences in asurface
topography, subsurface access and layout, rock type, and waste-transporiation

needs at each site.
The basic assumptions about the repoailtory that have changed since issu-
ance of the draft EA are: (1} commerclal high~level reprocessing wsstes will
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not currently be disposed of at the repository; therefore, the waste inven~
tory will conelst ¢ apent fuel and a small amount of defense iilgh-level
waste; and (2) the concept of the two~stage repoaitory. Each of these new
toplce is addresged in Section 5.1 of the final EA., However, fature accept-
ance of commercial 'igh-level weste will not be precluded.

The final dec'gn of the repository will meet all regulations and
standards in effech at the time of licensing. IFf desi 0 standarde existing
at the time are not met, a license to operate the rep-~sitory csan not be
granted by the NRC.

Figure 5-4 in the draft EA (which deplcts fuel stor.age facilitles) 15 a
conceptual moede' of a preliminary plan. The configuration deplcted ia not

necessarlly the final design. In this regard, all neceysary permits will be
obtained.

Igsue: Alternative repository designs

Twelve commente were received on this lesue. Mos. commenta concerned a
lack of informatlon in the EA about slternative designs (particularly a two-
stage repository, monitored retriavable storage (MRS), vertical versus hori-
zontal waste emplacement, and backfilling) and their effects on the phyaical
and socloeconomic environmentas.

Resgonse

The final EA 1indicates that a two-ptage repository as described in the
two—stage repository report (MacDougsll, 1985) has been fully discussed along
with other options 1n Section 5.1 of the EA. Rsmp access is an option for
the repository, and Chspter 5 has been rewritten to reflect thia; however,
vertical shaft acceas has not been precluded. Chapter 5 also provides a com
parison of vertical and horizontal emplacement of waste. Present information
indicates that all Iimpacts will be greatest for verticsl emplacement, a¢ the
EA 18 conservative. A study has yet to be made to determine the preferred
method. However, Lhe cholce of an access method 1s an issue of safety and
operating efficiency and will be resolved as part of the conceptual design
effort; it 18 not pertinent to the siting gulidelinea. The only activity for
the two-gtage repository approach that is different from the approach des-
cribed in the draft EA ia the construction of the emsll Stage 1 waste-
handling bullding. Operation of this facility will have negligible health
and safety impacta.

The possiblility of fuel consolidation elsewhere (e.g., a MRS facility)
18 under consideration, but has not been resolved., Analyses in the EA have
asaumed that these cperations will be performed omsite, and it is therefore
congervative with respect to environmental and sociocecciiomic sedessmenta of
the Yuccs Mountain site. Section 141 of the Nuclear Wagte Policy Act directs
the DOE to atudy the need for, and the fessibility of, construction of MRS
facilities for epent fuel and high—level waate (NWPA, 1983). It also directa
the DOE to submit to Congress a proposal that establishes a program for the
giting, construction, and operation of MRS faclilities.
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The initial DOE jidns for a MRS facility, as reflected In the April 1984
draft Miseion Plan (DUF, 1984), consiated of a MRS facility to provide backup
storage capability shoitld there be significant delays in the availability of
a geologlc repository. 1In this case, the DDE planned to propese to bulld and
operate a MRS facllity ro store spent fuel until the repoa-.iory was ready to
receive it, As aoon a8 the repogitory became avzilable, thie spent fuel
stored at reactor siter was to be shipped to the repositor- for packaging and
disposal. When the ruopoaitory had sufficlently reduced ‘he agpent-fuel
backlog at the reactors, the MRS facility was to ship i1a spent £uel,
packaged in sealed waste diaposal containers, to the rrpusaitory for any
additional preparation that might be necessary and for di-pasal,

The DOE has ¢arefully reanalyzed the provigions of the Nuclear Waste
Policy Act (NWPA, 1983) and of the programmatic options In the June 1985
Missilon Plan (DDE, 1985) end is currently evaluating an iantegrated waste
management system that conailsgts of both etorage and disposal components. A
MRS facility is the part of the integrated saystem that would perform most, if

not all, of the waste-preparation functions hafore emplacement in a
repoalitory.

Therefore, the MRS facllity in the integrated wagte~management ayatem
doag not have the same role as tha MRS facility studled in the past or
degcribed in the draft Misgion Plan (DDE, 1984), Its primary function is
wagte prepavation for emplacement in a geologic repository. Its role in
providing backup storage 1s secondary, although it could provide temporary
backup storage 1f the startup of the reposltory 1s delayed., Locating the
waata~-preparation functions (1l.e., spent~fuel consolidation and packaging) in
an integral MRS facility would, to that extent, simplify the design, con-
struction, and operation of the repository facilities. By providing a pro-
cessing and storage capacity between waate acceptance fiom the utilities and
emplacement in a repository, the MRS facility would help maintain better and
more consistent countrol over the flow of waate from reactor to repository.
An 1utegral MRS facility would also provide a hub for the logiatics of
mantaging spent-~fuel traneportation, cask-fleet operations, and cask-fleet
servicing., By shipping consollidated fuel to the repoaitory, posgsilbly in

dedicated trains, the number of cross-country shipments could bhe aigni-
ficantly reduced.

Studies conducted during the summer of 1985 to support the January 1986
proposal are intended to define more precisely the waste preparation
functions which would be performed by a MRS facility Iin an lntegrated waste
management gyatem. Qualitatively, the enviroumental impacts discussed In
this EA encompaas those for a repository design coupled with a MRS facility,
1f Congress authorizes a MRS facility. This is due to the fact .that the
repository concepts evaluated in the present EA include those surface facili-
ties which would be part of the MRS fecility 1f the MRS facility is con-
structed separately.

Appendix A of this EA presente general hackground informatien on trans-—

pertaticn topics and issues. 4 deacription of a transportation system which
integrates the MRS facility 1inte the waste management sydtem was usad to
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estimate the impacts of trarnsportation costs and risks. This nzw analysis
does not replace th» analysie for the reference case but rather is presented
in addition to it., The reference case and the MRS trawsportation analysis is
found in Section 3.5 of the final EA.

The descripticn of the backfill option has bheen ¢larified in Section
5.1.3 of the fina! EBA. However, mesling the reposit..y (as opposed to
back-£filling) 18 & conservative assunmption with regar. to the severity of
anvironmentgl impactsa.

Finally, Table 3-12 {Comparisun between the two-si. ye repository concept
and the prelimfnary repository concept for the Yucca Meuntain site) of the
draft EA 1s now Table 5-1 and has been expanded in the final EA to show a
comparison of the two repository design concepts {twu-stage design sand
current design) in terms of socloeconomic, tranmsportation, and environmental
impacts.

Isgue: Transport of men, materials, and waste

Three comments were received on this igsue. Several commenters asked 1if
the routing noted in the draft EA (U.S. Highway 95) would influence the
number of shipments to the repository, and which routes would be uaed to ship
construction materials to the site. Other commenters asked about the nuclear
wagte receipt rate 1in regard to trucks and trains walting to be unloaded
because of ill~defined "repository acceptance standarda.” An error wae noted
in Table 5-11 (Spent fuel waste receipts by year, metric tons uranium
equivalent) of the draft EA concernirg the number and rate of spent~fuel
shipmenta.

Response

As noted 1n Section 5.1 of the draft EA, the number of shipmenta for a
given waste disposal contalner quantity will be determined by the carrier-
type (rail or truck) selected, not the route.

The routes used by trucks and trains hauling construction msterials for
highway construction to the site will depend on thelr poilnt of origin.

Recelpt rate and repository acceptance standards for the waste have been
described in more detail in the final EA. The receipt rate indicated in the
draft EA on Table 5-11 (Spent fuel waste receipts by year, metric tons
uranium equivslent) has been corrected in Table 5-3 of the final EA.

Issue: Waste form, content, and packaging

Twelve comments were recelved on this issue. Two topics were identi-
fied: waste atorage and waste digposal contalner design.

Waste storage. Several commenters stated that defenge and transuranic
wastes were discussed inconsistently throughout the EA. Comments also
focused on whether liquid wastes, fuel rods, and wastes from Three Mile
Island would be included in the repository. Two commenters stated that the
total amount of waste stored at the repository could be more than 70,000
metric tona of uranium (MTU) and that the pessibility of a MRS facility
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ghould be discussed. Another commenter stated that the health, safety, and
thermal-loading implications of emplacing 5-year-old fuel (rather than
10~year-old fuel) in the repository should be diacussed.

Responge, Varljua sections of the draft FA have hoan rewritten to
include defense wasizs, The EA did not conalder the dit¢~osal of transuranic
wastes in the repoaitory, except to the extent that defe &e high~level wastes
can be considered transuranic waste. Spent fuel will he the primary waste
material placed in the repository. Other waate types ‘eterred to in the EA
are site~generated warte (e.g., contaminated tools and ¢ othing) and possibly
a small amount of vitrified defense waste. There are nc¢ plaus to accept
waste from Three Mile Island.

In the EA the repository dealgn assumes that a maximum of 70,000 MTU
will be emplaced, which 1s coneistent with the DOER interpretation of the
Nuclear Waste Policy Act (NWPA, 1983). Furthermore, after the construction
of a second repository, there would be no need to Incresse the capacity of
the firset repository. However, the Nuclear Waste Policy Act will allow
expansion if for some reason it 18 necessary.

The "Standard Contract for Disposal of Spent Nuclear Puel and/or High
Level Radioactive Waste" {10 CFR Part 961) establiphes the contractual terms
and conditions under' which the DOE will make available nuclear waste disposal
gservices to the owhers and generatora of spent nuclear fuel and high-level
radioactive waste as provided in Section 302 of the Nuclear Waate Policy aAct.
The conlract designates spent fuel aged as little as 5 years out of reactor
as standard spent fuel. The Standard Contract {10 CFR Part 961) and the
Misslon Plan {(DOE, 1985) both apecify that the DOE will accept fuel for
disposal on an "pldest first” basis. Therefore, for most of the first
reposltory recelving and emplacement period, the average age will be greater
than 10 years with an estimated 5 to 10 percent aged as 1little as 5 yeara.
The current EA reference design is based on 10=-year-old fuel.

The DOE has not yet conducted studieg to assess the 1lmpact of accommo-
dating this amount of 5-year—old waste. These atudies will be performed
during the license applicetion design phase of the repesitory design process.
At this polnt, the DOE hbelieves that the incremental impacts on the environ-
ment due to any received 5-year-old waate will be minor. The impacts will be
due to higher thermal and radiation levels and can be accommodated by changes
in operating procedures and by increased shielding.

Also, 1f the MRS facility 1a approved by Congress, it may be desirable
to age the 5-year-old fuel at the MRS facllity prior to disposing of it in
the repository. An analysis of aging will be performed in conjunction with
the studfes discussed above, 1f the MRS facility 1s approved by Congress.
The MRS facility is discussed in the ispue entitled "Alternative -Repository
Designe.”

Wagte disposal container design. Several commenters requested a better
explanation of "high-integrity package," and for the distinction between
“canisters,” “caska,” and “packages.” A few commenters stated that there are

many unanswered questiong ahout the waste dispoaal containers, and one com
menter asked if the conc¢lusions about the repository would change 1f the ltfe
span of the waste packages 18 less than 300 yeats.

"
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Response., The final EA contains a better explanation of wastas disposal
containers, casks, an’ packages. High-integrity packages are packages that
will contain wastes f~r at least 300 years. The casks used Lo transport
waste to the repositevy will be licensed by the NRC. Wr:te disposal con-
tainers used at the rapuository will be desgigned to safe:, contain wastes.
This design will be h-.sed on tests already in progress,

The waste package is one element of a multiple bary.2r system designed
to provide waste containment, However, 1f the life spet of the waste pack-
ages 13 estimated to be less than 300 years, a redesign i the package would
be required.

Issue; Repository operations, waste emplacement, and waste retrieval

Thirteen commants were recelved on this issue, and veparated into two
topics: waste acceptance and waste retrieval,

Waste acceptance. Many questions were asked about the standards by
which waste will be accepted and emplaced at the repository and the remedial
actions that would be taken 1f the waste was unacceptable. Questions were
asked about how the repository will handle a peak of shipnents caused by such
things as weather-delayed trucke arriving at the same time, and what would be
the health and safety effects from such delays. One reviewer wanted to know
where the electricity will be purchased to operate the repository and what
would happen 1f there was a power cutage, Other reviewers wanted pore lafor-
mation about the heliport planned for the repository, including: the number
and frequency of flights; whether the stabllity of subsurface openings will
be monitored duriag operation of the repoaltory; and whethar the Alr Force
would provide security for the repository.

Response, The waste-recelving facility provides the interface between
incoming waste shipments and the hot-¢ell facility 1in which the waate is.
placed in waste disposal containers. The waste-emplacement rate of 3,000 MTU
per year 1s an average rate. To allow for variations In receipt rate,
unloading facilities will be degsigned to accept waste at a higher rate, In
addition, onsite storage of 150 MTU of waste will be provided for the Stage 1}
facility, plus 750 more for the Stage 2 facility to accommodate varlaticns in
the shipping rate caused by such things as weather-delayed trucks arriving at
the game rime. A waste package is suiltable for emplacement if tha closure
weld ie sound, the package 1is not physically damaged, and the outer surface
is free of radioactive contamination.

Vehicles walting to be unlcaded will contain waste in licensed shipping
caska and could rarely be contaminated. If they were contamlnated, washing
would be the preferred method of decontamination. The wash water could then
be decontaminated, through such means as centrifugliog, and re-used as

appropriate. Sollds extracted from the water could then be packaged in drums
and put in the repository.

The incoming waste must meet certaln acceptance standards in terms of
external radiation and mechanical compatability with waste-handling
equipment. Radiatlon levela will be checked and ¢ertified prior to shipment
from a reactor and then recertified at the repository. The most likely cause
for a waste shipment not meeting acceptance standards is mechanical damage to
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the cask fittings durlng tranalt. Detection of additiomal radiation would
not necessarily be asjoclatad with such damage, but repsirs would be required
prior to unloading ti'« transport caak,

Studies are curreutly being done by the DOE for all sarticipants at the
NTS and thelr future power needs. It appears that power iz available for NTS
expansion, including the repository, from the Nevada Po -»r Company and the
Valley Co-ops» In case of power disruptions, the reposit. vy will be aquipped
with stand-by genarators to provide power to safety~relif:d equipment.

An analysis of helicopter traffic Iinto and from tiie repository will be
congidered for the final safety analyais or the Enviro:mental Impact
Statement, The aircraft Iimpact—analysie conducted for the safety analysis
provides a bouanding case For the EA,

Monitoring, maintenance, and inspection of the undzrground openings
would be a normal part of repository operations. Sensors will monitor
opening stabllity, temperature, and radiological and ncnradiological air
quality. Monitoring of emplacement boreholes will include measurements of
temperatura, radlation levela, and sidewall conditiocns.

Security services at the repository will be provided by a private
contractor.

Waste retrieval. Additional Informatlon was requested about waste
retrieval, such as an analyals of a worast-case acclident. Also mentloned was
a concern that the waste would not be retrievable for more thsan 50 years
after emplacement. fNne commenter wanted to know where the wastas would be
stored if they were retrieved.

Response. The position of the Office of Civilian Radiosctive Waste
Management (OCRWM) Program on the igsue of retrievabllity is that the reposi-
tory be designed, constructed, and operated so that the capability to
retrieve the previously emplaced waste packages {s retained for up to 50
years after the first waste 1s emplaced in the repository, unless a longer or
ahorter time period 1s epecified by the Secretary (DOE} and approved by the
NRC. This condition will be malntained until the satisfactory completion of
a performance confirmation program ae atipulated by 10 CFR Part 60.111

(including NRC review) and after decommissioning activities are authorized
by the NRC.

The repository design, 1n accordance with 10 CFR Part 60, will have the
capability to begin the retrieval at asny time for 50 years after the start of
waste~package emplacement. For design purposes, it is assumed that the
actual retrieval, if retrieval proves to be necessary, would take approxi-
mately as long as the period used for waste emplacement and repository
congtruction. This length of time 13 consistent with the provision in 10 CFR
Part 60.111, in which public health and safety coneslderations are of primary
importance in any waste-retrileval operation,

The capability to retrieve the waste packages from backfilled rooms
would be demonstrated prior to a decision to backflll the waste package
storage roomeé and would be maintained regardless of whether the storage rooms
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have been backfilled. Therefore, the decision to backfill would be based in
part on an evaluati.n of the advantages of early back{illing versus the
disadvantages of incveased difficulty of retrieval,

During the summer of 1985, the DOE developed a pouition on rotriev-
abillity tn fully describe and document all design, congtvuction, operation,
and maintenance eqi. pment requirements assocfated with . ;trievability. Pro-
gress has been made in evaluating the effects of these .equirements on the
repogitory design and in assessing the assoclated equ pment needs. These
retrieval effects will be analyzed and addressed durin,’ the site character-
ization peried snd rubsequent design phasea euppertyt:. the Ilicenae
application,

Use and storage of wastes that had bsen retrieved would depend on the
reasan that retlrieval was initiated.

Iague: Materlal, energy, and labor rcqilrements

Twenty—~three comments were rescelved on thia 1asue. Becauge of the
variety of subjeects within thisg 1ssue, it has been separated further into two
toplcs: materials requirements and labor force estimates.

Materials requirements. Additlonal information was requeated about the
types, amounts, and sources of materials that would be required for the
repository (including the rail spur and sccess road); the source of these
estimates; and the potential conflicte these requirements may pose on a
growing Las Vegas. A few commenters stated that, to the extent possible, raw
materlals for the repository should be acquired from Nevada sources. Several
commenters wanted to know how much water would be required for the repository
and whether the DOE currently has water rights in this area, specifically for
Well J-13 which may be the water source for the repository. One commenter
wanted to know how much electricity would he required for the project and the
effects that this consumption could have on local demand. Fipally, one com-
menter requested the source of information for Table 5-8 (Ratimated require-
ments for conatruction equipment) of the draft EA.

Response. The types and amounta of materials required for a repository
are listed 1n Sectlom 5.] of the final EA. Materfals for constructing the
repogsitory will probably be ohtalned from the most economlcal sources, which
in many cases may be local. The purchasing details are not known al this
time, but are reserved for detslled study at a future date. Material and
resource requirements for constructlon of the rail and road are included in
the overall estimates In the EA., It 1s the DOE view that a comprehensive
discussion of potential conflicts between the material-supply regquiraments of
the repository and Las Vegas is more appropriate for the Envirommental Impact
Statement. FEstimates of materizl and rescurce requirements in the final EA
are derived from MacDougall (1985), which now contains an appendix that
provides details on material and resource requirements that are too lengthy
to Include in the EA.

The maximum yearly water demand for the repository 1s estimated to rise
to a peak of 120,000,000 gallons per year at the end of the sixth year and
decrease to about 115,000,000 gallons per year and remain st this level for
the next 26 years. The minimum sverage water demand for the following
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23 years of operation would be approximately 2,500,000 gallons per year.
Analyses to date in~lcate that sufficlent water ro support the repository can
be obtained from new. or existing wells at the NTS (such as Well J-13) for
which the DOE has werer rights.

The estimaLed /.emand for electricity for the repo:itory 1s lesms Lhan
5,000 million kilow.tt hours, The DOE 18 currently cc ducting a atudy of
future load and power requirements of the Nevada Test Sire,

The soutrce of Information for construction equipme:t {Table 5-8) is
baced on assumptione vresented by project partiecipants .1ith construction-
related experience. The estimates in this table are haaed on typical
requirements for the construction of a large facility,

Labor force estimates. Several commenters questlioned the method by
which labor force eatimates were made in the draft EA.

Response. Labor force eatimates were derived from weveral sources. The
sources uaed to derive the labor force eatimates, are presented in Section
5.1 of the final EA. Briefly, for construction, cost estimates were preparted
by an architect«engineer according to the conceptual design of the facility
and the material-labor-cost ratios experienced st other large projecta. The
labor man—bours were then obtained and the number of construction workers
calculated. For operations, detalled operations procedures were developed
(Dennis et al., 1984), times for each operation estimated, and man—-hours
determined. Coupled with tha number of operations required for the
repository capacity, this determined the number of operations workers.

Uncertainty 1in manpower estimates have been reflected in two ways:
(1) a contingency factor, which varles from 20 to 40 percent (MacDougall,
(1985)), 1s applied based on the complexity of the repository component; and
(2) an overall contingency allowance of 30 percent applied to manpower
estimates. The estimates with and without the contingency factors applied
result in upper and lowsr bounds on these estimstes.

Part of the criticiem of the labor force estimates is related to the
uncertalnty surrounding the actual deslgn of rthe repository. It 1s true that
the design of the repository is still preliminary. That, however, is
precisely why additional impact analyses are planned, and why detalled socilo-
economic studles await more specific Information about the design. Results
of thege future impact studies will be iIncluded in the Environmental Impact
Statement.

Isaue: Compatibility with non-repoaitory operations

Two comments were received on thig issue. One requested a discuasion
of vadio and electronic emissions from the repository that could effect
nearby military operations and weapons testing. Another requested infor-
mation about the potential danger to the repository and the repository
workera from troutine weapons teating.
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Resgouse

Conatruction and operation of the repnsitory would result in both radio-
electronle emlssions and additional noise levels at the .:ite, Radlo traffic
would be agsoclated with incoming traffle, material, anu waste shipments,
Radio frequencles will be selected that will not interfeve with ongoing
civilian or military activities in the area. Potentia. effecte of radio-
electronic emissions on Alr Force operations will be cori fnually asgessed as
the repository program develops,

The DOE proposes to remove underground workers at itl. repository during
weapons testing as a precautlion, If a repository 1s condtructed at Yucca
Mountain, 1t will be built to withstand the ground metion from either natural
earthquakes or from underground nuclear explosions,

Issue: Miscellaneous

Three commente were received that were classified in this isgue area.
One commenter requested an explanation of the term indirect employees.
Another commenter asked if eaboteurs could, at some time In the future,
extract the wastes. Finally, one commenter stated that the first paragraph
of Section %.1.2.1 of the draft EA was unclesr,

ResEonse

As defined in Section 5,4.1.1 of the draft EA, indirect emplovment is
the ",.. increase in trade, service, and other employment that can be
attributed to the increased demand for goods and services.” A4ll of Section
5.1 of the draft EA hase been rewritten for the filnal EA. Ase a part of this

revision, Section 5.1.2.1 was reviewed and edited In an attempt to make the
text mora ¢lear.

The final repository deslgn will include & number of physical security
systems to prevent potentlal sabotage to the repoeitory or to 1ts contente,
Other security measures will be developed in later design stages.

C.4-68
atorin 0 8 .81 9



REFERENCES FOR CHAPTER C.4

ANSI/ANS {American National Standard Institute/American Nuclear
Society), 1881, TAmerican National Standard fo- letermining

Design Basis Flooding at Power Reactor Sites,"
ANSI/ANS-2.8-10981.

Beil, E. J., and L. T. Larson, 1682. Overview of Energy and
Mineral Resources for the Nevada Nuclear Waste Storage
Investigations, Nevada Test Site, Nye County, Nevada,
NVD-250, Nevida Operations 0ffice, U.S. Department of Energy,
Las Yegas.

Benson, L. ¥., J. H. Robison, R. K. Blankennagel, and
A. E. Dgard, 1983. Chenical Composition of Ground Water and
the Locations of Permeable Zones in the Yucca Mountain Ares,
Nevada, USGS-OFR-83-854, Open-File Report, U.S. Beological
Survey, Denver, Ceolo.

Bertram, S. G., 1984. NNWSI Exploratory Shaft Site and
Construction Method Recommendation Report, SANDE4-1003,
Sandia National Laboratories, Albuquerque, N. Mex.

Brown and Caldwell and Culp/Wesner/Culp, 1980. Las Vegas Valley
Water Quality Program, Phase I Treatment Facilities Study,
Las Vegas, Nev.

Carr, W. J., 1884. Regicnal Structural Setting of Yucca
Mountain, Southwestern Nevada, and Late Cenozoic Rates of
Tectonic Activity in Part of the Southwestern Basin, Nevada
and California, USGS-OFR-84-854, Open-File Report, U.S.
Geological Survey, Denver, Colo,

Christiansen, R, L., and P. W. Lipman, 1965. "Geologic Map of
the Topopah Spring NW Quadrangle, Nye County, Nevada,® U.S.
Geological Survey Quadrangle Map GQ-444, Scale 1:24,000,
¥ashington, D.C.

Claassen, H. C. 1983. Sources and Mechanisms of Recharge for
Ground Water in the West-Central Amargosa Desert, Nevada--4
Geochemical Interpretation, USGS-OFR-83-542, Open-File
Report, U.8. Geological Survey, Denver, Colo.

C.4~69

g 0.0 0 8 | § 2 0



Coache, R., c2.1983. "Amargosa Water Use Ilnventory 1983," State
of Nevada, Department of Conservation and Natvral Resources,
Water Resc.urces Division, Las Vegas (Tabular ¥:iterial on
Water Use;.

Craig, R. W., and J. H. Robison, 1084. Geohydro. 3y of Rocks
Penetrated I'y Test Well UE-25p I, Yucca Mountw 1 Area, Nye
County. Nevada, USGS-WRI-84-4248, Water-Resourccs
Investigations Report, U.S. Geological Survey, Denver, Colo,

Czarnecki, J. B., 1885. Simulated Effects of Increased Recharge
on the Ground Water Flow System of Yucca Nountain and
Vicinity, Nevada-California, USGS-WRI-B84-4344,
Water-Resources Investigations Report, U.S. Geological
Survey, Denver, Colo.

DOC (U.8. Department of Commerce), 1983. County and City Data
Book, 1983, A Statistical Abstract Supplement, U.S,
Goverpment Printing 0ffice, Washington, D.C.

DOC (U.S. Department of Commerce), 1985. 1985 OBERS BEA Regional
Projections, Volume 1, State Projections to 2035, Bureau of
Economic Analysis, Washington, D.C.

DOE (U.S. Department of Energy), 1981. "Environmental
Protection, Safety, and Health Protection Program for DOE
Operations," DOE Order 5480.1A, Washington, D.C.

DOE (U.S. Department of Energy), 1984. "Environmental
Protection, Safety, and Health Protection Standards," DUE
Order 5480.4, Washington, D.C.

DOE (U.S. Department of Energy), 1984. Mission Plan for the
Civilian Radioactive Waste Management Program, Overview and
Current Plans, DOE/RE-0005, (draft}, two volumes, Washington,
D.C.

DOE (U.S. Department of Energy), 1985. Mission Plan for the
Civilian Radiocactive Waste Managewent Program, Uverv;ew and
Current Program Plans, DOE/RW-0005, three volumes,
Washington, D.C.

Donovan, D. E., 1084, Letter from D. E. Donovan (City of Las
Vegas) to M Rogozen (SAL), July 12, 1084; regard1ng '
infrastructure - wastewater treatment.

Cib=70

A A "1 A T - 29 1



Dudley, W. W., Jr., 1885, Letter from W, W. Dudley (U4GS) to
D. L. Vieth (¥NP0), October 31, 1885; regarding sintus of
on-going neotusctonic studies,

Frit, J. W., 1984, Letter from J. ¥W. Frit (Deputy B. :retary for
Indian Affairs) to Chairman C. R. Surrett (Moap- ‘and of
Paiutes), June 19, 1084; regarding certificatio. 3! the Noapa
Band of Paiutes as an "affected Indian tribe."

Johnstonas, J. K., R. R. Peters, and P. F. Gnirk, 1884, Unit
Evaluation at Yucca Mountain, Nevada Test Site: Summary
Report and Recommendation, SAND83-0372, Sandie National
Laboratories, Albuquerque, N. Mex.

Kensler, C. D., 1682. BSurvey of Historic Structures: Southarn
Nevada and Death Valley, JAB-00086-121, URS/John A. Blume and
Associates, Engineers, San Francisco, Oalif.

Kerrisk, J. F., 1683. Reaction-Path Calculations of Groundwater
Chemistry and Mineral Formation at Rainier Mesa, Nevada,
LA-6812-MS, Los Alamos National Laboratory, Los Alamos,

N. Mex.

Las VYegas Review-Journal, Nevada Development Authority, and First
Interstate Bank of Nevada, 1985. Las Yegas Perspective,
Las Yegas, Nev.

Lipman, P. W., and E. J. McKay, 1865. "Geologic Map of the
Topopah Spring SW Quadrangle, Nye County, Nevada,® U.S.
Geological Survey Quadrangle Map GQ-439, Scale 1:24,000,
Washington, D.C.

MacDougall, H. R. {comp.), 1985. Two-Stage Repository
Development at Yucca Mountain: An Engineering Feasibility
Study, SAND85-1351 (Rev. 1), Sandia National Laboratories,
Albuguerque, N. Mex.

McBrien, 8. and L. Jones, 1884. Nevada Nuclear Waste Storage
Investigations: Socioceconomic Impacts of Constructing a
High-Level Waste Repository at Yucca Mountain, SAND84-7201,
Sandia Netional Leboratories, Albuguerque, N. MNex.

Montazer, P., and W. E. Wilson, 1984. Conceptual Hydrologic
Model of Flow in the Unsaturated Zone, Yucca Mountain,
Nevada, USGS-WRI-84-4345, Water-Resources Investigations
Report, U.S. Geological Survey, Lakewood, Colo.

C.4-71

8000 4 | 52 9

b K4



Montazer, P., F. P. Weeks, F. Thamir, 5. N. Yard, and P. B.
Hofrichter, 1085. fMonitoring the Yadose Zone :n Fractured
Tuff, Yucc» Mountain, Nevada," Characterizetior: and
Monitoring of the Vadose Zone, National Water “uoll
Association Symposium, Denver, Colorado, Noven ar 18-21,
1985.

Morros, P. G., 1382. "Ruling in the Matter of Appl cations
34760...45090 Filed to Appropriate Waters frow an Underground
Source in the Amargosa Desert Ground Water Basin, Nye, County,
Nevada," Office of the Nevada State Engineer, varson City.

Murdock, S. H., F. L. Leistritz, and R. R. Hamm, 1885. "The
State of Socioeconomic Analysis: Limitations and
Opportunities for Alternative Futures," paper presented at
the Annual Meeting of the Southern Association of
Agricultural Scientists, Biloxi, Mississippi,

February 3-6, 1985,

Nevada Historic Preservation Plan, 1982, Archaeclogical Element
for the Nevada Historic Preservation Plan, Nevada Division of
Historic Preservation and Archaeology, Carson City.

Nevada Development Authority, 1884. The Southern Nevada
Community Profile, Las Vegas, Nev.

Newman, W. J., 1878. Order Designating and Describing the
Amargosa Degert Ground Water Basin, Nye County, Nevada,
0ffice of the State Engineer, Carson City, Nevada.

NRC {U.S. Nuclear Regulatory Commission), 1982. Standard Format
and Content of Site Characterization Reports for
High-Level-Waste Geologic Repositories, Regulatory Guide
4.17, 0ffice of Nuclear Regulatory Research, Washington,
D.C., 52 p.

NWPA (Nuclear Waste Policy Act), 1983. ™Nuclear Waste Policy Act
of 1982," Public Law 97-425, 42 USC 10101-10226, Washington,
D.C.

Pippin, L. C., and D L. Zerga, 1983. Cultural Resourcss
Overview for the Nevada Nuclear Waste Storage Investigations,
Nevada Test Site, Nye County, Nevada, NV0-268, Nevada
Operations Dffice, U.S. Department of Energy, Las Vegas.

C.4~72
Q. Nn.N 0 A I oA 2



Quade, J., and J. V. Tingley, 1883. A Mineral Inventcty of the
Nevada Test, and Portions of the Nellis Bombing e:. Gunnery
Range, Southe n Nye County, Nevada, DOE/NV/10285-!, U.S.
Department of Energy, Nevada Operations Office, {-5 Vegas.

Reno, R. L., and L. C. Pippin, 1885, An Archasolog c.l
Reconnaissance of Yucca Flat, Nye County, Nevadi, technical
Report No. 35, Desert Research Institute, Las Veg: 5, Nevada,
pp. 98-119,

Rogers, A. M., S. C. Harmsen, W. J. Carr, and W. Spence, 1083,
Southern Great Basin Seismological Data Report for 1981 and
Preliminary Nata Analysis, USGS-0FR-83-888, Opsn-File Report,
U.S. Geological Survey, Denver, Colo.

Rosenberg, N. J., 1874. Microclimate: The Biological
Environment, John Wiley & Sons, New York.

Rush, F. E., 1870. Regional Ground-Water Systems in the Nevada
Test Site Area, Nye, Lincoln, and Clark Counties, Nevada,
Department of Conservation and Natural Resources, Water
Resources--Reconnaissance Series Report 54, State of Nevada,
Carson City.

Scott, R. B., and J. Bonk, 1884. Preliminary Geologic Map of
Yucca Mountain, Nye County, Nevada, with Geologic Sections,
USGS-0FR-84-494, Open-File Report, U.8. Geological Survey,
Denver, Colo.

Spengler, R. W., F. M. Byers, Jr., and J. B. Warner, 1681,
Stratigraphy and Structure of Volcanic Rocks in Drill Hole
US¥ G-1, Yucca Mountain, Nye County, Nevada,
USGS-0FR-81-1349, Open-File Report, U.S. Geological Survey,
Denver, Colo.

State of Nevada, ESD (Employment Security Department)}, 10B4.
Nevada Area Labor Review 1984, Economic Developments and 1985
Qutlook, Carson City.

State of Nevada, 0CS (0ffice of Community Services), 1085. Nye
County, Nevada Profile, 1885 Edition, Carson City.

C.4-73



Thordarson, W., i983. Geohydrologic Data and Test iysults from
Well J-13, i'evada Test Bite, Nye County, Nevada,
USGS-WRI-83-4171, Water-Resources Investigaticn: Report,
U.S. Geological Survey, Denver, Colo.

United States v. Mary Dann and Zarrie Dann, 1985. 'he United
States J.aw Week, February 10, 1985, No. 83-1478,

UNLY (University of Nevada Las Vegas), 1984, Las Y.zas SMSA
Study: Community Satisfaction and Educational wund Political
Attitudes, (computer printout), Department of Sociology,
University of Nevada, Las Vegas,

USGS (U.S. Geological Survey) {(comp.}, 1984. A Summary of
Geologic Studies through Janusry 1, 1983, of a Potential
High-Level Radioactive Waste Repository Sive at Yucca
Mountain, Southern Nye County, Nevada, USGS-0OFR-84-792,
Open-File Report, U.8. Geological Survey, Menlo Park, Calif.

Waddell, R. K., 1082. Two-Dimensional, Steady-State Model of
Ground-Water Flow, Nevada Test Site and Vicinity,
Nevada-Calfornia, USGS-WRI-B2-4085, Water-Resources
Investigations Report, U.S. Geological Survey, Denver, Colo.

Waddell, R. K., J. H. Robison, and R. K. Blankennagel, 1984.
Rydrology of Yucca Mountain and Vicinity,
Nevada-California--Investigative Results Through Mid-1083,
USGS-WRI-84-4267, Water-Resources Investigations Report, U.8.
Geological Survey, Denver, Colo.

Walker, M., 1985. Letter from M. Walker (Beatty Water and
Sanitation District) to M. L. Brown (SAIC)}, November 5, 1985;
regarding grant for engineering and hydrological study.

¥ilkinson, K. P.,, J. G, Thompson, R. R. Reynolds, Jr., and L, M.
Ostresh, 1982. "Local Sociaml Disruption and Western Energy
Development, a Critical Review," Pacific Sociclogical Review,
Yol. 256, No. 3, pp. 275-208.




Winograd, I. J., und W. Thordarson, 10756, Hydrogecl:;ic and
Hydrochemicai Framework, Bouth-Central Great Basi:,
Nevada-Califirnia, with Bpecial Reference to the “svads Test
Site, U.S. Geological Survey Professional Paper . 2-C,
Washingtoa, D.C.

CODES AND REGULATIONS

10 CFR Part B0 (Code of Federal Regulations), 1083. Title 10,
"Energy," Part 60, *Disposal of High-Level Radioa:ztive Wastes
in Geologic Repositories,® U.S. Government Printing 0ffice,
Washington, D.C.

10 CFR Part 0880 {Code of Federal Regulations), 1084. Title 10,
"Energy,® Part 850, "General Guidelines for the
Recommendation of Sites for Nuclear Waste Repositories; Final
Siting Guidelines,®™ 40 FR 47714, Vol. 49, No. 238, December
6, 1984, pp. 47714-47769.

10 CFR Part 861 {Code of Federal Regulations), 1985. Title 10,
"Energy," Part 961, "Standard Contract for Disposal of Spent
Nuclear Fuel and/or High Level Radicactive Waste,® U.S.
Covernment Printing Dffice, Washington, D.C.

40 CFR Part 61 (Code of Federal Regulations), 1984. Title 40,
*Protection of Environment,® Part 61, ®National Emission
Standards for Hazardous Air Pollutants,” U.S. Covernment
Printing Office, Washington, D.C.

40 CFR Part 180 (Code of Federal Regulations), 1982, Title 40,
YProtection of Environment,® Part 190, ®*Environmental
Radiation Protection Standards for Nuclear Power [Operations,"
U.S. Government Printing Dffice, Washington, D.(.

40 CFR Part 181 (Code of Federal Regulations), 1985, Title 40,
"Protection of Environment," Part 191, *Environmental
Standards for the Management and Disposal of Spent or Nuclear
Fuel, High-Level and Transuranic Radioactive Wastes: Final
Rule,"” Federal Register Yol. 50, No. 182, September 19, 10885,

C.4~75

3’00 0 8 ] § 2 6



40 CFR Part 192 :Code of Federal Regulations), 1984. Title 40,
"Protection of Environment," Part 102, "Health and
Environmenti | Protection Standerds for Uranium a:nd Thorium
Mill Teilings," U.S. Government Printing 0ffice Washington,
D.C.

7 USC 4201-4209 (‘Inited States Code), *Farmland P~ Yection
Policy Act,® Public Law, Washington, D.C.

16 USC 1531 et seq. (United States Code), 1873, "En:angered
Species Act," Public Law, Washington, D.C.



.5 POSTCLOSURE RADIOLOGICAL SAFETY

This section in:ludes comments on the condition and performance of the
repository over the long term, after it is closed and zealed. With the
exception of lesues related to climatle change and long-ieim alte ownership,
all comments addruas the geologic or hydrologic features ot the site.

Comments in this category address the postclosure s yvatem guldeline and
all the sguitabillty analyses for individual guideline: that support the
evaluation of the system guideline, These include all .:ralyses in support of
the Envircnmental Protection Agency and Nuclear Regul: tory Commission
regulations governing the long—term performance of the repository (40 CFR
Part 191 and 10 CFR Purt h0). Many of these guldelinea cannot be evaluated
fully until after site characterization, This section, cherafore, inclades
many comments that addreas some important data uncartainties about the
repoaitory syetem.

C.5.1 GEOHYDROLOGY

The geohydrology guideline addresses the present and expectad character-
istics of tha geohydrologic setting of the site and related proceases
cperating within this setting., The favorable, potentially adverse, qualify-~
ing, and disqualifying conditions astabliash the basls for determining if the
geohydrologic characteristics and processes are compatible with waste
containment and isolation. The 193 comments received in this category ware
divided into six issues: (1) General Comments and Challenges, (2) Travel-
Time Calculations, (3) Flux Estimates, {4} Climatic Effecta, {5} Unasturated
Zone Conditions, and {(6) Saturated Zone Conditions.

Insue: -General comments and challengea

Twenty-seven comments were received covering general concerng in geo~
hydrology and chailenging the adequacy of the data base that was available
for evaluation of this guideline. The comments were subdivided into four
topics: data adequacy, qualifying condition evaluation, site character—
1zation, and miscellaneous,

Data adequacy. A few commenters questioned the approachea that will be
used to test the applicebility of conceptual models, to establiah that
appropriate field data will be obtained, and to maximize the utflization of
the limited avallable data. Additional comments addressed the overall
adequecy of the data bape to support the conclusions reached in the Eaviron-
mental Assegsment {EA).

Response. The U.S., Department of Energy (DOE) intends to use computer
models and profesatonal judgment to refine and test conceptual models. As
suggested in one of the comments, output from computer models 1s a valuable
soirce of direction for future field-data acquisition. It ip recognized that
the DOE will need to establiah by modeling and expert Judgment that 1t has
collected sufficient and representative data to support statistically valid
conclusions. It is aleo recognized that a number of analytical approaches
should be used 1in the cage of a limited data base. This is exactly the
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reasoning that heu lteen applied to eatimating flux in the unsaturated zone
(see 1ssue on flux .:gtimates), On the quastion of the overall adequacy af
the EA data base, !. should ba noted that Appendix IXL of 10 CFR Part 960
does not call for an unaqguivocal conclusion for qualifying and disqualifying
conditions at the presant stage of siting. Text changes have been made where
appropriate to emphasiza the uncertainties inherent 1ln the data base, the
conceptual models, wnd the resulting conclusions.

Qualifying conditlon evaluation. Some comments »s¢re directed at the
qualifying conditlion for geohydrology, stating that =valuations are
unsupported and mislesding, that the appropriate conclus.on would be that no
informatlon ehowe that the site la qualified, or that data are insufficlent
to draw any neaningful conclusions,

Regponsa., The basls for a prelimipnary finding that a site may be
nominated and recommended for characterization is reviewed in the firet
responge under this lssue, and 1s taken from Appendix ITI of the DOF siting
guidelines. The DO has evaluated the Yucca Mountain site against the
technical guidelinea, as requlred by 10 CFR Part 960, and has reached con-
clusione of site sultabllity on the hagla of avallable evidence and best
scientific Judgment, Text changes throughout Chapter & of the final EA have
been made to incorporate expliclt statementa of uncartalnty where appro-
priate. The DOE agrees that Information ig ineufflcient to demonstrate that
the plte 1p qualified. This declsion muet aswalt gite welectian. However,
the evidence also doee not indicate that the site is not qualified, which 1g

the appropriate finding for the nomination and recommendstion of a site for
site characterization.

Sita characterlzation. Questlons were recelved relating to site
characterization, noting that site-specific data are needed to apply reglonal
models with reasonable certainty to aite conditions and processes, 1t was
suggested that future characterization may not change tha finding on the
third favorable condition, which presently concludes that the site cannot be
read{ly characterized and modeled with reasonable certainty. Several
comuenterd pointed out weaknesses in the brief section entitled "Plang for
Site Characterization", epecifically noting the difficulties in character-
1zing the vadose zone. Two commenters requested that eome quantitative
meagures of the amount of investigation that has been conducted be added o
the EA.

Response, The DOE recognizes that site characterization could lead to
changes 1n the findings ou the technical guldelines. Reeveluation after site
characterizetion 19 explicitly required for the qualifying and disqualifying
conditiona by 10 CFR 960.3. The need for more site-specific data to reflne
and teat conceptual models and to apply regional models to site-specific
problems 18 recognized (see the first reeponss under this issue). All
agspects of vadose zone hydrology, including fracture flow under saturated
conditlons, will be atudied during eite characterization by field testing, in
situ testing, laboratory experiments, and numerical analyses and simulations.
Information pertaining to the types of eite Investigations conductaed to date
are covered as part of the discugsion 1n Section 6.3,1.1.2 and In relevant
data sectlons of Chapter 6. Data from these inveatigations that were
relevant to and represantative of gite conditions and processes were uged in
evaluating the sultability of the eite for characterization.
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Miscellaneous. The mipcellaneous comments addressed concern about
public health and safety the conservatiem of conclusions regarding bzhavior
of natural barrlers at t e dite, a question of the need tor angineered
barriers, and the need f-r an expanded diacuskgion of the basfc premises that
underlie unsaturated zonuy disposal,

Responge. Tha DO¥ 1is required to meet the requireme+.¢ of the DOE
aiting guidelines, the Nuclear Regulatory Commission (NRC), ind the Envirvon-
mental Protectlon Agency. These requirements should adequa-sly ensure the
protection of public health and safety. Although engineer ¢ barriers are not
used In the evaluations «f technlical guidelines in guppors nf site suit-
ability, they are tc be congldered In ordar to establish tha. the preasence of
englneered features will not degrade performance of natural barriers, Tt
should also be noted that the NRC requirement for substan*lally complete
contaimment for 300 to 1,000 years 1s Intended to ensure that the most
hazardous materials, which are present early in the decay procesa, have been
reduced to low laevels {f and when the period of controlled release begins.,
The DOE has taken a conservative position in the prelimina:y aeaesamant of
performance. It 1s recognized that further date and analyels are needed to

asgeas reposlitory performance with the lavel of confldence aventually
required by the NRC.

The basic premlses regarding unsaturated zone dleposal are covared as
part of the discussion 1in the postclosura systam guideline, Section
6.3.2.2,1, except for the polnt mentloned iu the comment that dilution of
vadose water by the larger quantitles of water in translt in the saturated
zone Bhould be coneidered in the overall evaluation. This aspect of leola~
tion which 1s provided by the unsaturated zone will be further evaluated as
flow paths are better defined during site characterization.

Iesue: Travel-time calculations

Forty~four comments were received addreselng various aspecte of the
travel-time calculations that support the evaluation of the disqualifying
conditlion and the firat favorable condition. These comments wera subdivided
into the following toplcs: challenges to travel times, uncertainties in
calculationse, and 1sotope ages of ground water.

Challenges to travel times. Numerous comments contalned specific
challenges to the DOE conclusions that the travel time from the diaturbed
zone to the accesslble environment exceeds 1,000 years, as required by the
diequalifyving condition, and that the travel time, In fact, exceeds 10,000
yeara, asg required for claiming the Flrat favorable conditlon. Several of
the commenters challenged the use of 1| millimeter {0.04 inch) per year as the
likely flux, and requested that ranges of values for flux and other hydro-
loglc properties and parameters be used to establlish a range of travel times
that include fracture-flow scenarios, Glven the uncertainty end varlabilicy
in many of the properties and parameteres and the absence of critical data,
geveral commenters stated that little confidence ahould be placed in
calculated travel times and, furthar, that claims of conservatism are
unjustified., An alternative travel—-time calculation is provided in one of
the comments, and results of this calculation were used to clalm that the
travel time may be less than 1,000 yeara.
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Resnonse, The drafrt EA text in Section 6.3,1.1 has been revleed to
include diascussion of uncertainties related to travel~time calculations.
Section 6,3,1,1.5 hag 9een revised, and total travel-time distributions for
the upper bound on ex!acted flux of 0,5 millimeter (0.02 {nch) per year are
glven, The travel-time calculatlone provided in one of the comments were
based on estimated variability in measured hydrologic par-weters, whereas the
reviged travel-time calculations In Section 6.3.1.1.5 &r: based on random
sanpiing of hydrogeologic parameters for many 10~foot~thi k elements in each
hydrogaologic unit. The means and standard deviationse for effective porosity
and saturated matrix conductivity for the hydrogeologle uvults conaidered in
the travel-time calculitiorie are also presented In the “avised text In
Table 6"1 ? .

For purposes of calculating travel times, the three~dimensional volume
of each hydrogeologlc unit beneath the repository area was subdivided 1irto
vartical columns and then further subdivided into 10-foot~thick incrementa.
Particle velocity for each element within a hydrogeologic unit was determined
by randomly sampling a value of satursted hydraulic conductivity from a range
of wvaluas appropriate for that unlt., This form of rauwdom sempling 1is
referred to as randem fleld esampling; the probability of selecting a given
parameter walue 18 determined by the shape of the frequency distribution for
that parameter., The selected conductivity value was compared with the flux
to determine whether flow was through the matrix or through fractures. If
the flow was found to be through the porous rock matrix, a particle velocity
wag calculatad by dividing the flux value by a randomly selected value for
effective porosity, If the flow occurred through fractures, the velocity of
flow was determined by dividing the calculated value of flux in the fractures
by 0.0001, the assumed effective porosity for all fracture flow in the
unsaturated zone, The portion of flux remaining in the matrix and this value
were used to obtain a matrix flow time as well ags a fracture flow time for
each element characterized by fracture flow. This procedure was repeated for
each l0-foot—-thick element wlthin each of 963 vertical columns. The sum of
all individuel element travel times through each column represents one
realization of total travel time. The procedure was repeated 10 timea for
each column to give a representation of the variation in travel time due to
the uncartainty fron sampling of hydraulic parameters. Regulte are shown as
a total travel~time histogram and cumulative frequency curves for each
hydrogeologic unit.

An alternative approach to the caleulation of travel times 1s also pre-
sented in Section 6.3.1,1.5, whereby one value of conductivity and affective
porosity was sampled for the entire thickness of each column in each hydro-
geologic unit. This approach yields higher, but probably physically unreal-
igtic, estimates of the probability of continuous fracture flow and rapid
matrix flow than the sampling method just described, which more realietically
accounts for vertical as well as horizontal varlation in the hydraulic
parameters. The results for this highly conservative alternative approach
are Included 1in the text to fndicate the potential Ileclation qualities
provided by the rock due to varlations in hydrologic parameters in the
vertical direction and to acknowledge travel timea that could occur in the
highly unlikely event that frecture flow were sustained throughout continuouas
vertical paths within each hydrogeclogic unit.



Miscsllaneous. “he miscellaneous comments addressed concern about
public health and safccy, the conservatiem of conclusions regarding behavior
of natural barriers a. the site, a question of the need for aengineecred
barriers, and the nees. for an expanded discusaslon of the hisic premlieas that
underlie ungaturated :one disposal.

Response. Tha IMF 18 required to meet the requlrcueats of the DOE
siting guldelines the Nuclear Regulatory Commissfon (NR¢ , and the Environ~
moncal Protectlon Agancy. These requlremente should arfec jately ensure the
protection of public heralth and safety. Although engin evad barriers are uot
used in the evaluatiors of technical guldelines In suppc~»t of slte Bult-
ability, they are to be consldered in order to establish (hat the prasence of
englneered features will not degrade performance of natural barriera. It
should also be noted that the NRC requirement for subetsantially complete
containment f£or 300 to 1,000 years 1s intended to ensure that the most
hazardous materlals, which are present early in the decay process, have been
reduced to low levels 1f and when the perifod of controlled releage begius.
The DOE has taken a conservative positlon in the preliminary assessment of
performance. It is recognized that further data and analysls are needed to
aapess repository performance wlith the level of confidence eventually
ragquired by the NRC.

The basi{c premisas regarding unsaturated zone disposal are covered as
part of tha discusslon in the postclosura system guideline, Section
6+3.2,2.1, except for tha point mentioned in the comment that dilution of
vadoge water by the larger gquantitiee of water in tranalt in the saturated
zone should be considered in the overall evaluation. This aspect of isola~
tion which is provided by the unsaturated zone will be further evaluated as
flow pathe are better defined during site charactarization.

Issue: Travel-time calculations

Forty-four comments were recalved addressing various aspects of the
traval~-time calculations that support the evaluation of the disqualifying
condition and the first favorable condition. These comments were subdivided
into tha following toplcs: challenges to travel times, uncertainties in
calculationsa, and isotope ages of ground water.

Challenges to travel times. Numerous comments contained specific
challenges to the DOE conclusions that the travel time from the disturbed
zone to the accessible envirommant exceeds 1,000 years, as raquiraed by the
digqualifying condition, and that the travel time; in fact, exceads 10,000
years, as required for clsiming the first favorable condition., Several of
the commenters challenged the use of 1 millimeter (0.04 inch} per year as the
likely flux, and requested that ranges of values for flux and other hydro—
logic properties and parametara be used to establiah a range of travel times
that include fracture-flow scenarlos. Given the uncertainty and varlability
in many of the properties and parameters and the abaence of critiecal data,
geveral commenters stated that little confidence should be placed 1in
caleulated travel times and, further, that clalms of conaervatism are
uniustified. An alternative travel-time calculation is provided in one of
the comments, and results of thie calculation were used to claim that the
travel time may be less than 1,000 years,
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The assumptions underlying these travel-time calculations are that
unsaturated zone flu; below the disturbed zone is vertical aund uniformly
distributed in time &.d space, the hydraulic gradient in the unsaturated zone
is unity (only vertic:l flow occurs), the effective hydr-ulic conductivity
through the matrix of any given rock volume 1g equal to ine flux (i.e.,, the
gaturation adjuste t- a conductivity exactly mufficient i« pass the flux),
and that water does not flow through fractures untll :'ux reaches about
95 percent of the saturated matrix conductivity, Given :hose aasumptilons,
pasticle velocity 1s simply flux divided by effective prusity,

The travel time 131 the saturated portion of the f£lit path is calculated
for a di%}ance of 5 kilometers (3 miles), uwing a hydraulic gradient of

3.3 x 10 7, which was derived from water level measurements,

In the case of the diaqualifying condition (10 CFR 960,4-2~1}, the
requirement is that ".., the pre-waste-emplacement ground-water travel time
from the disturbed zone to the accessible aenvironment is expected te be less
than 1,000 years slong any pathway of 1likely and significant radionuclide
travel.” Because this condition 18 a restatement of the travel-time
requirement from 10 CFR Part 60, a recent clarification of the NRC perfor-
mance objective should be noted, A letter from the NRC to the DOE (Browning,
1985) states that the "likaly"” modifier 1im the NRC performance ohjective
anticipates that theoretically possible, but extremely unlikely, paths will
be excluded whan determining whether the performance objective has been met.

Consldering the avidence available to date for the pre-waste~emplacement
travel times at Yucca Mountain, the mean unsaturated zone travel time 1is
about 43,000 years; the range of unsaturated zone travel times Is estimated
to be from 9,345 to 80,095 years, Adding the 5-kilometer (3-mile) saturated
zone travel time gives a minimum travel time of 9,485 years and a maximun
travel time of 81,235 years. These travel times are gilven in Section
6.3.1.1.5; they demconstrate that the Yucca Mountain site meats the require-
ments for not being disqualified with respect to the geohydrology disqualify-
ing condition.

For the firet favorable condition, the evaluation 18 to be for ".,. any
path of 1ikely radlonuclide travel”. This condition does not specify rthat
algnificant quantities of radionuclides are likely to follow the path,
Therefore any path that could transport radionuclides must be considered in
this evaluation. Aa stated above, the range of travel times 1s between 9,485
and 81,235 years; only ene realization out of 9,630 realizaticons of .the.
travel time model produced a travel time less than 10,000 years, The favor—
able condition 1g therefore judged to be present.

Uncertainties in calculationse. Many comments were recelved regarding
varlious aspects of uncertainty on the parameters used to calculate travel
times; they sugdgested that further studies are necessary to adequately
characterize both unsaturated and saturatad conditilons. Several commenters
suggested that a range of saturated zone travel times should be calculated
because of gimplistic models and pauclty of appropriate data. - Other
commenters pointed out that uncertainties Iin flux estimates should be stated
and the potentlal effects of higher fluxes ashould be considered. Effective
porosities and hydraulic conductivitiea in the FA were noted to be provided
as single or mean values, with no rangas given and no explaaation ef: why
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these values were }udged to be conservative. One commenter notad that the
degree of saturatict was not taken Into account for trzvel-time calculations,
and another noted t:at the cross-over point between matrix and fracture flow
cannot be predicted at current levels of understanding. One commanter noted
that specific NRC siting regulaciona have not been :i:t; another noted
confusion over the ananner in which the disturbed zone 7y defined in the EA.
The posaibllity fnr rapid water flow through fractur ‘9 was mentioned in
several comments, and one commenter suggested that the »verall uncertainty In
rgtimates of travel time must be the additive uncer’a.aty Iin all of the
parameters uged o calculate travel time., Two comm: 1l.¢rs atated that it
would be useful to faclude the effects of heat in thz ground-water travel
time estimdtes.

Resporse, The DOE agrees that further studies are required to ade-
quately characterize the uneaturated and saturated zonsa at Yueca Mountain.
Various surface and in situ experiments and teste will be conducted during
alte characterization to attain this goal. The final EA considers a rangae of
effective porosities and saturated hydraulic conductivities in the unsatu-
rated gone travel-time calculations presented In Section 6.3.1.1+5. The text
has been revised to convey more accurately the basie for using an upper bound
on flux of 0.5 millimeter (0.02 inch) per yvear for the unsaturated eone
travel-time calculations. A flux value of 1.0 millimeter (0.04 inch) per
year was also considered in estimating travel times to adequately take into
account the potential impacts of a higher flux. The current ranges of
effective porosity and saturated hydraulic conductivity for each hydro-
geologic unit are provided in Sectlion 6.3.1.1.5 (Table 6-17), along with
refarences to the sources of the values. The DOE disagrees that degree of
saturation was not taken into account for travel-time calculations, because

estimates of effective porosity took into account the eatimated percent of
volds dralned.

With regard to the comment that cross—over points between fracture and
matrix flow cannot be predicted, a recent computer simulation study by Wang
and Naragimhan (1985) developed a aratistical theory to describe flow along
and across fractures that separate partially saturated matrix blocks. Their
gimulations indicate that fluid flow in a partially saturated, fractured,
porous rock unit cam be simulated approximately withount taklng fractures Into
account., However, to simulate the response of this rock unit te non—steady-
gtate fluid flow that included sufficient flux to induce some fracture flow
would require characterization and slmulation of fracture network geometriea
and knowledge of discrete fracture characteristics. This detafled fracture
information would be very difficult to obtain.

The comment noting that the NRC slting regulations have not been met
1llustrates a miaconception about the purpose of the EA. NRC requiremente
for slting will not be applied untlil licensing interactions between the NRC
and the DOE are In process for a potential repository. The purpose of
Chapter 6 of the EA is to provide a detailed statement of the basis for
nominating a site as suitable for characterization, as required by the
Nuclear Waste Policy Act {NWPA, 1983).

Final definition of the boundariea of the disturbed zone will not occur

until further understanding of the perturbing effects of a repository -have
been developed. For purposes of calculating travel times, the assumed
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position of the diatured zone is 50 metars {164 faet) below the centerline
of the repository, arng it 1s thought to be unliikely that repository~induced
changes beyond these distancee could significantly affact repository
performance., 1In the calculatlons of travel time and Iin casputer simulations
of travel timed, the woseibllity for rapid water velociti-'s during fracture
flow is explicitly corsidered. On the question of addit 72 uncertainties,
the final EA discussiuns of travel time clearly desecribe «certainties in the
calculations, However, it should be noted that extreme . splication of this
philoscphy can lead to totally unrealistie predictions +h.t .are far removed
from the expected conditions and processes.

Heat effectes on rock properties that might influence :wostclosure travel
times will be studled during aite characterization throngh performance
asgessment scenarlio analysia. The disquslifier far gechydrology is for
pre~emplacement travel time and heat is not appropriately considerad for that
calculation.

Isotope ages of ground~water. Commenters questioned the abgence of data
from established isotope techniques for dating water and determining travel
times, It was suggested that tritium levels could be used to estimate the
period of time that water had been out ¢f contact with the atmosphere. Using
this approach, one commenter suggested that several wells in 'Fortymile Wash
may contain water components as young a8 30 years old. It was further
suggested that carhbon-l4 ages may Iindicate rapid ground-water movenent or
substantial recharge through Yucca Mountain. One commenter suggested that
travel velocitles in fractures within the Rainler Mesa vadose zone have haen
estimated at meters per day, and further stated that the presence of
10,000-year-old ground waters at Yucca Mountain indicates that elther the
carbon~14 ages are wrong or the travel-time estimates are off by about a
factor of 2, Another commenter combined a question of ground-water age
estimates with a statement that no evidence was offered to support the
conservatiem of placing the dleturbed zone at the base of the Topopah Spring
wilded unit.

Reaponse. Isotope ages for ground water are reported by Claassen
{1983); Benson et al. (1983); and Waddell et al. (1984). Tritium data
mentioned in the vommenta may indicate a "soll-watex" contribution, although
obtaining uncontaminated samples has been difficult In the past and results
ara not definitive. CGClaassen (1983) suggests that a major recharga event
between 9,000 and 17,000 years ago can be detected by use of carbon-14 ages.
The comment regarding the poseibility of rapld recharge at Yucca Mountain
does not conslder the fact that a 10,000-year-old carbon~14 age rgpresents a
minimum age for the water., 'The poselbllity of mixing of water of different
ages, and of the occurrence of local recharge eventsd beneath Intermlttant
streams, makes the isotope age—dating technique an inexact science., Uae of
corrected carbon~l4 ages must contain specification of the correction method
used, because ne unique solution 18 possible. A& lack of agreament between
hydraulically computed velocities and geochemically computed velocitlies 1s
not surprising. The assumptions are different, and it may be arronecus to
asgune that water sampled down the hydraulic gradient from another sempling
locality {9 necessarily derived solely from the up-gradient sample. As a
result 10,000-~year-old water at Well J-13 and a calculated 20,000~year travel
time from the repository to the water table are not necessarlly contra-
dictory. :
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Rapid travel times 1in other layered volcanic sequences are posaible,
depending criticall: upon the infiltration and the current degree of satura-
tion. In the case .f Reinler Mesa, elevations are 2,250 to 2,340 meters
(7,380 to 7,675 feat) (White et al., 1980), whereas the elevation at Yucca
Mountain {e about {,500 meters (4,920 feet)., Using tebles in Czarnecki
(1985), recharge at Ralniler Mesa would be expected to Yo at least 7 percent
of the annual preci:itation, which is currently about 23 to 300 millimeters
(7.8 to 11.7 inches; (Figure 7, Czarneckl, 1985)., Rec irge at Rainler Mesa
is probably a minimum of 50 millimeters (2.0 inches) g-zater than average
preclpitation at Yucca Mountaln; an upper bound on rec argze at Yucca Mountain
ls estimated to be 3 nercent of precipitation.

The criticel factor ragarding travel timea in partially saturated,
fractured, porous tuff {e clearly indicated on the simuiations reported by
Wang and Narasimhan (1985) and a comparison of degree of saturation in the
two tuff settings. Zimmerman (1983} reports that saturatlon at depth in a
welded tuff unit at Ralnier Mesa 1s 95 percent, whereas average saturation in
the welded Topeopah fpring Member at similar depthe at Yucca Mountailn 1s 65
percent {Mcntazer and Wilson, !984). Wang and Narasimhan (1945} show that at
points near full aaturation, the role of fractures is critical in modeling
fluid velocities. They point out that vertical wvelocities in fractures
increase rapldly and peak just before the fracture becomes desaturated.
After the fractures desaturate, velocities can be approximated by a porous
matrix velocity. Thepe results indlicate that at higher degress of satura~
tion, as 1s the situation at Ralnler Meea, rapld fracture flow is very
probable. All evidence to date suggests that very limited fracture flow
occurs within the Topepah Spring welded unit under current conditions,
although some fracture flow may occur when lateral flow carries excess net
infiltratien to structural features {Montazer and Wilson, 1984).

The comment on the conservatism of the position of tlie diaturbed zone is
covered under the Immedlately praceding response.

Isgue: Tlux estimates

Twenty-seven comments were recelved regarding the appreaches for esti~
mating fluxes, the uncertainty of current flux estimates, and the validity of
the conceptual model for unsaturated flow. Thée comments have been subdivided

into the following topica: unsaturated zone conceptual model and current
Flux estimates.

Unpaturated zone conceptual model. Several comments addressed aspects
of the conceptual model for the unsaturated zone developed by Montazer and
Wilson (1984). Two commenters suggested that the model is treated as though
1t haa been verlfied and that data are Ilnsufficieant to reach this conclusion,
particularly because other models could be developed. Another commenter
suggested that fracture flow 1s plausible in the densely welded units,
aithough avallable data are insufficlent to resolve this question. Two
commentera polnt out fleld data for the vitric Calico Hills nonwelded unit
that 1s judged tco conflict with predictlons of the conceptual model. Othar
commenters questioned the validity of the capillary-barrier concept.

Reaponse. Text in the EA has been revised to explain how computer
modeling will be used in an iterative faghion to refine and test conceptual
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models as more data are obteined during eite characterization. Glven the
current understanding o' unsaturated flow, the conceptual model ig }ndged to
be sufficiently flexibie to accommodate improved understanding of the
unsaturated zona. If yound to he iInvalid, the conceptual model will be
reviaed.

The DDE believes che roncepts of lateral flow, permee siiity barrlers,
and caplllary barriergs are supported by avallable fleld ds-s and preliminary
results of uodeling. The EA text has been revised to els«borate on the
evidence that supports this conclusion and to provide ads lt.ional referencas,
It 1s not correct, as stated in one of the comments on tudp topic, that the
flux entering through the Tiva Canyon Member must equal th: recharge beneath
the primary repository area. As discussed in Montazer and Wilaon (1884},
laterel diversion to bounding faults may cause very limited recharge directly
beneath the primary reposltery area. A highar degree of gaturatioen in the
lower Galico Hills nonwelded unit could result from caplllaery forces drawing
water upward from the water table. In addition, water covitents reported for
the Callco Hills are from both the saturated and unsaturnted zones. All of
the reported unsaturated zone cores were drilled with fow.m or wster. Pre-
liminsry results to date suggest that neither wet— nor dry-drilling methods
cause significant changes in water content of core samplea. The Calico Hills
vitrie facies 18 underlain by a2 thick zeolitic facles throughout the primary
repository area (Montazer and Wilson, 1984) although in part of the area, the
zeolitic facies 18 1in the saturated zene. Travel-time calculatlons are
provided for beth the vitrie and zeolitic Calice Hills units in Section
6«.3.1.1.5 of the EA.

The DOE acknowledges that direct evidence 1s c¢urrently lacking to
support the concepts of permeability and caplllary barriers. Evidence of
very low flux in the Topopah Spring unit (Montazer et al., 1985) combined
with estimates of higher valuee of raglenal recharge fluxes support the
concept of lateral flow and the probable cEfectiveness of the caplllary
barriers., Perched water 18 not required for lateral flow to occur, ap was
guggeated by several commenters.

Current flux estimates. Numerous comments addresesed aspects of the
evidence supporting the current flux eatimates for Yucca Mountain. The
nature of the contact between the Topopah Spring welded unit and the Calico
Hills nonwelded unit was questioned, ss was the support for the statemant
claiming there is no evidence for fracture flow In the hoat rock. One
commenter suggeated that authigenic minerals in fractures provide indirect
evidence for fracture flow., The long—-term counstancy of flux was challenged
as well as the lack of consideration of future possible highar infiltration
rates. Current flux estimates were cheallenged as unsupported or poorly
supported, and it was noted that the vadose zone has not been adequately
characterized, particularly with regard to the potential for retardation.
Uncertainties in infiltration estimates were noted aa an additional source of
uncertainty in flux. One commenter noted that bacause the site cannot
presently be rteadily characterized and modeled with reascnable certainty,
there 1s no preoof that future studies will reach thls goel, and that other
conclusiona are weakened by this fact. One commenter polnted out that if
current flux estimates wera eatablighed to be too low, then travel times may
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not meet the 1,000 year reqidirement. It was also noted that fracture flow
can occur at almo:;t all stages of saturation, according to Montazer and
Wilson (1984), anu that the proposed model 1is not the only reaeonable
description of ava.lable information.

Response. U:ing various lines of evidence, the i{{L has concluded that
the downward fluy. In the host rock probably 1le les: than 0.5 millimeter
(0,02 inch) per year. The conclusion is based on in.>mation presanted in
Wilson (1985)., The DOR has revised Section 6.3.1.1 % of the EA to convay
more accurately tha basles for the estimate of flv< and has 1included
statementas concerning the degree of uncertainty.

According to the conceptual model (Montazer and Wilson, 1984}, little if
any flow occurs in the fractures of the lower part oi: the Topopah Spring
welded unit and flow probably enters the Calico Hille unit from the matrix.
The nature of flow at the contact between the Topopah Spring and Calico Hills
unite depends on whether the wvitric or zeolitle faciea of the Calico Hille
nonwelded unit are present. The pore sizas of the vitrie facles are much
larger than those of the matrix of the Topopah Spring unit and may result in
a caplllary bharrter where those units are in rontact. Conversely, the pore
slzes of the zeolitic facles are about the same as for the matrix of the
Topopah Spring unit, rasulting in continuity of matrix flux across the
contact. Flux within the Calico Hills nonwelded unit probably occurs with
some lateral component of down-dip flux because of the existence of layers
with contrasting hydraulic conductivity 1in the unit. Water that flows down
dip along the top of the Calico Hille nonwelded unic slowly percolates into
this unit and slowly diffuses downward. This down-dilp flow probably persista
for longer distances along the upper contact of the zeolitic facies, which
has less permeability than the vitric faciea. 1In elther case, flux into each
facles 1gs more or less distributed evenly. Fracture flow may occur within
the uppermost layers of the Calico Hills unit, but diffusion into the matrix
probably removes the water from the fractures deeper in the unit, and flow
becomes limited mostly to within the matrix except along the structural
flowpaths, according to the conceptual model of Hontazer and Wilson (1984),

Theoretical curves preseunted in Montazer aud Wilson (1984) indicate that
fracture flow can occur even at low saturations; however, fracture flow under
such conditions is likely to occur only along fracture walls and would be at
velocities slmilar to matrix flow. Although the DOE believes matrix flow
aleo 1s predominant in the welded units under current values of flux, travel-
time caleulations in the final EA (Section 6.3.1.1.5) consider both matrix
and fracture flow in all units depending upon the ratio of eaturated matrix
conductivity to the flux value, as described in the first resnonse under
travel-time calculations.

The DOE agrees that the unsaturated zone has not been adequately charac-
terized to date, and many in aitu, surface-banmed, laboratory, and numerical
tests and experiments are planned during site characterization to remedy this
situation, The DOF believes that the level of understanding will be
sufficient to model and describe the processes with reamonabla certainty
after site charscterization.



Travel-time calcul:s:ilons are based on what the DOE belleves to be con-
gervative values of pev~olation through the host rock. Revised Section
6+3.1.1.5 of the final KA includes caleculations for an upper bound on
expected f£lux of 0.5 ml.limeter (0.02 inch) per year, and “ur 1 millimeter
(0.04 inch) per year ¢ take Into account Lthe unlikely scunarlo of flux
values twlce the curreut racharge estimate beneath Yucca !Huuntain. an
evaluation of the appropriateness and degress of congervs tam of rthe flux
eatimates is also included in the EA. Effects of higher §.rcolation rates
expected during pluvial times are not appropriate for -w:iculations of
pre~waste~emplacement travel times. In addltion, evidenc from authigenic
minerals about fracture 'low may represent previous high la. :l8 of the water
table or may represg..nt near-surface deposition In the pedogealc zone {Vaniman
2t al. N 1985)0

Geochemistry of the vadose zone 1s covered 1n EA Section 64).}42 and in
Section C.5.2 of this document., The DOE position 1s that some retardation
will occur due to sorptive ueolites and matrix diffusion, even under _
conditions of fracture flow, For a discussicn of comments on the 1,000-year

travel time, see the second lesue in this section, which covers travel-time
calculations.

Isgue: Climatic effects

Nineteen comments were recelved regardiang the question of how climatic
change will affect spegific aspects of site suiltability related to the
geohydrology technical guldeline. A number of other comments on climatic
change are covered {n Section C.5.4 of this document. One commenter stated
that the affects of Future climatle changes on flux rates, development of
perched water, and radlonuclide travel times have not Dbeen adequately
addressed Lo date. Several commenters questloned the DOE claim that the
nature and rates of expected climstic effects would not significantly affect
isclation over the next 100,000 yesrs, and suggested that a toplc should be
added to the first potentially adverse condition to explicitly cover
"+.. changes 1in elevation of the water table.” It was also suggested that
expected pluvial conditlons, which could increase flux by a factor of 15,
indicate that the flrst potentially adverse condition 13 pregent at Yucca
Mountain. Several commenters challenging this condition suggested cthat
reliance on retardation under conditions of iIncreased recharge and fracture
flow 1s not warranted. One commenter suggested that current conditions at
Rainier Mesa that cause sgignificant fracture flow are probably not unlike
those that would exist at Yucca Mountailn during a pluvial period. Several
commenters quastioned the approach used to estimate precipitation-recharge
relationships by Czarneckil (1985), noting that expected infiltration iIn
Fortymile Wash 18 critical In determining water-table levels, and that
recharge estimates are tenuous aad not valid for site-specific applications.
It was also noted that the evaluation of climatic effects did not adequately
cover shortened flow paths and the potential for perched zones and springs.
Several commenters also offered corrections to factual errors in the text.

Resgonse

The DOE acknowledges that key licensing lsgues have not been resolved to
date. Except in the case of 1ssues that require no site characterization,
this would not be expected nor would it follow the latent of the Nuclear
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Waste Policy Act {NWP/, 1983). Preliminary site sulitability evaluations to
support nomination fo: slte characterlzation 1s the first atep.

The DOE agrees iat a4 return to pluvial condicions could result in
geohydrologic change:s, namely increased recharge, risi:iz water table,
possible fracture flow, and changed gradients and flow ps.hs in the saturated
zone, What 1s not uvideratood at this time is what effect: these changes
would have on percolation through the Topopah Spring we. led unit host rock
(1.e., how effective caplllary barriers and lateral f£f.>w would be at
diverting the increased infiltration and maintaining 1 w fluxes through the
host rock within the repository block). Furthermore, & /en 1f direct sorptive
effects are redc:ed under fracture-flow conditions, mat ix diffusfon may
still provide an effective retardation factor of 400 (Truvis et al., 1984).
The EA was reviged to i{nclude an assessment of the effects of changes in
water-table elevations baved on computer simulatious {Cuarnecki, 1985), and a
digcussion of uncertainty in the predicted water table alritude was also
added.

The estimate of an increase in flux by a factor of 15 corresponds to a
100-percent 1increase in precipltation that was used by Cearnecki {1985),
based on field atudies by Spaulding et al., {1984}, The EA points out that up
te two~cthirds of the 1lncreased precipitation may, in fact, become rumoff
rather than net infiltration. A detailed discussion of the potential
gimilariclies and differences between Ralnler Mesa and Yucca Mountain is
provided in the third and final reaponse under the travel-time calculations
lssue in this sectlon. There {t 18 noted that the role of fracture transport
ia critically dependent upon the degree of saturation, and it Is unknown
whether the host rock and wnderlying units at Yucca Mountain would reach the
current high saturations (greater than 95 percent) observed at Ralnier Mesa
under expected future pluvial conditions.

The precipitation-recharge relationship used by Czarnecki (1985) is
reglonal, ag noted in the commenta. However, the Yucca Mountain gite 18
included in the original region over which recharge was cstimated by Rush
{1970). Therefore, the aite-gpecific application may be more reliable than
suggested by the comments. Discussions {a the final EA text more clearly
gpecify the uncertainties 1in recharge estimates and predictions of water-
table changes.

It 1a true that diecharge pointa could occur at egome location upgradient
from exiating diacharge points, under conditions of increased recharge
(Czarnecki, 1985). However, these points would atill be beyond the boundary
of the accessible enviromment, and thus per se would not affect tramsport of
radlonuclides tc the accessgible environment. Perched water tables and
eprings are not considered likely at the repository level or above. This 1s
in part due to the presence of vitric pumice which 1a unlikely to have
remained unaltered if past molsture conditions were near saturation. Pre-
liminary conclusjions are that the travertine and opal observed in fault
traces near Yucca Mountain are unrelated to hot spring activity (Vaniman
et al,, 1985)., The EA text corrections 1ln response to comments include
geveral conversion errors in the predicted water table increaae, and a change
in wording in Sectlon 6.3.1.1.6 to indicate that 130 meterp 1s not a "small’
change.
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Issue: Unsaturated gzone conditions

Fifty comments wer» recelved on the 1ssue of unsaturazted zone condi-
tions. A number of these comments queatlioned the concept o free drainage in
the unsaturated zone, a: well as the evidence for lateral d:vaersion. Uncer—
tainties on measurements and estimates of hydrologlc condit’wus were also the
subject of a number of comments. The comments were subd sided into the
following four topice: free drainage, infiitration estiv. tes, hydrologic
conditione, and corrections and clarifications.

Free drainage. Several commenters questioned aspects :f the evidence
for free draingge in the host rock. A number of commenters questloned the
relationship botween air and rock-~mess permeabfliities; several additional
commenters claimed that core analysis regults provided by \leeks and Wilsen
(1984) show that the matrix does mot drain, and that appatent perched water
encountered in boreholee also suggests that the rock doas nok drain freely.
Four commenters noted confusion over the question of the favorability of free
drainage, particularly pointing out thet free drainage ~f radionuclide-
bearing water would be highly unfavorable. Several commenters also pointed
out that te get free drailnage, fracture flow 1s required, with fluxes in
excesg of 1 millimeter (0.04 inch) per year for the host rock. In this case,
free drailnage would lead to short travel times to the accesaible environment.

Response. The concept of free drainage is confusing in Chepter 6 of tha
EA. In the gechydrology guldeline {Sectien 6.3.1.1.3)}, one of the favorable
condivions that 1is noted for unsaturated zone disposal 1s free drainage.
However, in Section 6.3.1.3.3 on rock characterf{stics, fracture development
that could anhance free drainage 1s not a favorable condition. It {s& clear
that the difference should be related to whether the freely draining water
has contacted the waste and plcked up rsdionuclides., If the free drainage
limits the potantlal contact time of water with the waste, 1t may serve to
1imit the amount of radionuclides that can he transported. Alternatively, If
the free drainage could in some manner occur after the water has reached
saturation with radfonuclides, then the effect is clearly unfavorable.

Montazer and Wilson (1984) discuss the measurements of alr permeability
and reference Montazer (1982) for a complete explanation of the relatienship
of alr permeability measurements to bulk hydraullec conductivities. Frea
drainage must be evaluated at several scales. Weeks and Wilson {1984} may
indicate that the matrix does not drain as suggested in the comment; however,
this 1s for an assumption of unit hydrauvlic gradient. Presumably the matrix
is freely drained as long as gravitational or potential forces overcone
capillary-attraction forces.

The EA text has been revised to discuss more fully the evidence
regarding free drainage of the host rock. The DOE believes that the general
nature of the host rock Indicaies that the capacity for Efree drainage exists
baneath the repository block. This conclusion 18 supported by data from
borehole USW U2-6, which was drilled dry and showed no perched water In the
host rock. The perched water that was encountered in USH UZ-1 wae
contaminated with drilling fluid, most likely to have come frem USW G-~1,
which was only about 305 meters (approximately 1,000 feet) away (Henderson
and Benson, 1983; Whitfield, 1985). DBoreholes USW H-1 and USW UZ-1 are at
the margin of the repositdry block, in a setting where perched water might be
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encounteved accordl-g to Lhe conceptual model. The DOE believes that a time

element should he i.corporated intc the concept of free drainage; 1f drilling
fluld is introduced, some time will be required for the water to drain away,

even under free dra.nage conditions. 1n the fimal EA, the DOE does claim the
subcondition for fruve drainage.

Infiltration watimates, Estimates of and method. used to estimate
infiltration were questioned in six commenta. Severa® ¢ymmenters pointed out
that high-intenslty, short-duration storms and winter #wws produce Infiltra-
tion, some part of which 1s not lost through evapotrav 'pirstion. Several
commenters also polnt2d out that direct measurements of ‘nfiltration have not
been made at Yurca Mountaln and that the DOE should have specific plans as to
how this data will be obtained. The Rush (1970) statem=at thart approximately
3 percent of precipitation is expected to provide recharge was challenged.
Abgence of seprings and secpd along washes as evidence for little or no inter-
flow was challenged as negative evidence.

Respouse. The EA text in Bection 6.3.1.1.3 has beea revised to clarify
the statements on potentilal evapotrangpiration and infiltration., The DOE
acknowledges that direct evidence 1s lacking to aupport {nfiltration
estimates at this time, Better estimates of infiltration will be avallable
during site characterization in the exploratory shaft, Plans for determining
infiltration will be described in Chapter 8 of the Site Characterlizatfon
Plan. The Yucca Mountain site has been subjected to a number of geologlcal
and environmental fleld surveys; springs or sgaeps that are the result of
interflow of any slgnificant duration would have been discovered.:

Hydrologic conditions, Thirteen commenters addressad various aspecta of
the variabllicy and uncertainty in hydrologic conditions in the unsaturated
zone. Comments were recelved questioning the evidence for degree and con~
stancy of saturatlon; the evidence for low and downward hydraulic gradilent;
the evidance for effective permeebility; the evidence for diversion of down-
wvard percolation causing lateral flow; the role of discrete fault zoues in
fluid transpori; the evidence for capillary barriers; the evidence for the
caplllary fringe; and the estimates of effective poroaity.

Response. Varisbility in reported saturations is, in part, due to mear
surement errors Liat result from meaguring moisture content in low-porosity
rocks. As the water table or low permeablliity barriers are approached, local
changes 1in saturation are likely to occur. The subcondition In Section
6e3.1.1.3 on constancy of eaturation 1s assumed to apply to spatial vari-
abllicy vather than constancy of saturation through time. Referencea to
palechydrology were deleted in the final EA text. It 18 agreed that the
terms "dry unsaturated zone" should not he used, and the final EA has been
revigsed to refleet thig point. The DOE also agrees with the comment that
drilling flulds should not be used in boreholes that are to provide moisture
content data. However, several recent unsaturated zone holes were vacuumair
drilled, and preliminary results suggest the introduction of drilling fluilds
in the past have not caused significant changes in molature conditions of the
matrix. For comments pertaining to favorable condition 4, all text support-
ing the subconditions has been deleted becauae this condition explicitly
pertains to saturatad zone disposal only, Comments regarding low and down=
ward hydraulic gradient and effective porosity Iin the host rock and surround-
ing units are in this category.
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The minimum discsr:e between the top of the Calico Hills nonwelded wnit
and the water teble 1§ about 30 meters {(about 100 feet), Ahbove this unir 1s
the Topopah Spring welded unit, and it 1is considered unlikely that capillary
rlae in the fractures <f the welded unit would extend mnie than a few
centimeters (Montazsar »nd Wilson, 19B4). Therefore, the tnestion of the
extent of the capillavy fringe must speclfy whether the fringe ls 4in the
matrix or in the fractures, Discusslons of effective - :rmeahility and
lateral diversion in Section 6.3.1.1,3 have been revised tc reflect a comment
that a pulse of infiltration may induce lateral flow at welded-nonwelded
contacts because air becomes trapped in the nonwelded unit =xnd decreases ita
effective permeability Lo water,

It should be noted that full or near saturation ia not required for
lateral flow, particularly when the flow ie driven by gravitational forces,
There 1§ no direct evidence yet for permeability and capillary barriers,
However, the estimates of average recharge are much greater than can be
accounted for by the uatric potentisl in the Topopah Spriug welded unit,
suggesting that lateral flow hag diverted some flux so tha. i1t does not reach
the Topepah Spring welded unit.

The DOE acitnowledges that the Ghost Dance Fault may eerve as a condult
for downward flow, although current flux conditions in the Topopah Spring
Member do not appear to Bupport extensive fracture flow. In fact, Montazer
et al, (1985) report that field evidence suggesta an upward component of
vapor flux rather than downward molmture flux which may exist in the
fractures on the Topopah Spring welded unit. Hydrologic characteristics of
the fault will be assesged during site characterization.

Cortrections and ¢larifiecations, Discrepancies in EA text were noted in
a number of comments under thie 1sdue. Two commentere mentioned an omiaeion
of the conalderation of thermal effects in the fluid flow regime under the
first potentlally adverse conditiom. Several commenters suggested text
correctione and noted missing references and incorrect citations.

Response. The first potentially adverse condltion applies to expected
changes in hydrologic conditions that are not induced by the repository.
Thermally Induced changes are covered in Section 6.3.1.3 on rock character-
isties. The discussion of favorable condition 4 in Section 6.3.1.1.3 has
been deleted because this condition applies to saturated dispoaal only.
Cmitted text from Section 6.3.1.1.3 in the discussion of diverelon of infil-
tration has been added,; and the meaning of this section has been clarified.
During revision of the calculation of travel timeda, errors were corrected 1in
Section 6.,3.1.,1.5. Incorrect citations in the EA text to statements regard-
ing limited infiltration and recharge in Quiring (1965) and Winograd and
Thordarson (1975) have been corrected.

Issue: Saturated zone conditions

Twenty-eix comments were recelved addressing questiong about eaturated
zone conditions at Yucca Mountaln. These commentis covared a number of
different subjects and were subdivided Iinto the following topics: water
table, role of fractures, evidence from eprings, and corrections and gzeneral
conments.
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Water tahle, : few commenters noted that a fracture flow aystem could
produce a water taliie surface with abrupt changes 1in «levarion, making it
difficult to characterize and model. It was suggested that use of average
hydrologlc parameteve in thie type of syatem could ca.se large errors in
travel-time estimat=g.

Reaponse. The¢ DOE agrees that a fracture~-flow gr..nd-water system does
not necegsarily produce a smooth water table, and thc description of the
potentiometric aurface has been qualified in the EA .e.:t. MNodels are being
improved to better represent expected conditione at t.e Yucce Mountain site.
Data will be collected durlng site characterization to teat and refine the
models.

Role of fractures. Commenters questioned the efir¢cts of unidentified
subsurface fracture zones and the impact of dissiwmllarity between surface and
aubsurface fracture characteristilcs,

Response. 1In general, fracture orientations in "he subsurface are in
good agreement with surface fracture orlentationa (USGS, 1984)., This
statement s algo true with regard to the orientation of faults that indicate
the most recent movement. It 1s expected that some fault planes become less
steep with depth; this can lead to lack of correlation of surface and
subgurface data unless changes 1in orientation with depth can be predicted.
Nonwelded units also tend to behave differently from more brittle welded
unite and therefore smaller featutres such as cooling jolnts are uniikely to
be ¢ontinuous.

Evidence from eprings. Some commenters auggested the existence of deep—

circulating springe or eeeps in the Yucca Mountain area, and one commenter
requedted informatlion about potential mixing between aquifera.

Response. No springe are currently known to occur neer Yucca Mountain
or within a l0-kilometer (6-mile) radius of the site. Reglonal and local
heat flow 1s relatively well studied, and extreme anomalies are not observed.
The poasibility that carbonate deposita located in trenches represent spring
deposits 18 under investigation; however, preliminary conclusiona are that
these depogits formed st or near surface temperature and that their formation
is related to pedogenlc processes (Vaniman et al., 1985}, Only one data
point 1s avallable to indicate the poasibility for mixing of deep and ghallow
aquifers. Waddell et al. (1984) reporta that the head in the deeper car-~
bonate aquifer 1is about 20 meters (66 feet) higher than in the overlylng tuff
aquifer at Well UE~25p#l, Indicating flow would be from the deeper aquifer to
the shallow aquifer at this locatlion on the east side ¢f Yucea Mountain.

Corrections and general comments. Several commenters addressed general
questions regsrding the saturated zone or provided text corrections for
sections pertalning to the saturated zone. General concern was expressed for
contamination of ground water and 1t was suggested that additlonal references
are avallable that should be used to expand the discussions. A number of
commenters addressed questions related to favorable condition 4 1n the
geohydrology guideline.
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Response, Concerns about potentisl contamination problems In the
Amargosa Desert and A.h Meadows are based on a misconception abouv ground-
water flow. Waddell .(1982) shows that ground water that flows under the
Yucca Mountaln site does not discharge at the springs in ¢4sh Meadows. Travel
times within the unsaturated zone dre shown 1n Section 6.3%.141.5 to be long
enough to engure that centamination of the saturated zon: 18 very unlikely.
A review of the bibl:ography provided in one of the corients is planned,
Dlacusgions under faworable condition 4, which applies or y to saturated zone
disposal, were deleted from the final EA text,

Ce542 GEOCHEMISTwY

Thie calegory addresses |52 comments snd questions sbout the ageuracy
and adequacy of the amnalyses conducted for the geochemistry guideline for the
Yucca Mountain site, Because of the large number of commants recelivad in
this category, and tke variety of subjects that the category covers, 1t has
been divided into several igsues, as follows: (1) Grouna-water Chemistry,
(2) Retardation and Sorption, (3) Mineralogy and Petrology, (4} Solubility,
{5) Waste Package and Waste-package Environment, and {6) Miscellaneous,

Issue: Ground-water chemistry

Twenty~-nine comments were received on this issue. Almost half of the
questions concerned the U,S., Department of Energy {DOE) conclurion that water
from Well J-13 1in the saturated zone 18 expected to be chemically similar to
ground water from the unsaturated zone (vadose zone) at Yucca Mountain where
the repcaitory would be located. Many of these reviewers argued that the DOE
had no evidence to support this assertion. Some c¢ited evidence that the
chemistry of Well J-13 water has changed through time and varies atrati-
graphically within the well. Some of the commenters contended that the
conclusions drawn from such non-conservative assumptions may not be valid.

A few commenters gtated that characterization of water chemistry at
Yicca Mountain 18 inconclusive and that the exploratory ahaft may not encoun-
ter a reasonable spectruom of aquecus, geochamical, and host-rock conditions
in the vadose zone, Statements were alsc made that construction of the
exploratory shaft may be incompatlble with planned characterization studies,
Several other commenters argued that the effects that heat-generation from
the repository will have on water movement and mineral stability are unknown,
and that fracture flow has not been addressed. Another commenter stated that
the possible precipitation of radionuclides in the vadose zone is only an
hypothesis and 1s unsupported by research data. One commenter pointed out
possible errors in age dating water samplee using the carbon-14 method.

One commenter stated that a discussion of pH should be included in the
Environmental Assessment {EA) under potentially adverse conditions, and
ancther commenter Inquired why pH data were not presented in Section
6.3.1.2.3 of the draft EA. Several commenters used a study by Heone {1982)
to question 1f there waa evidence for very rapid travel times through
unasaturated tuffs at Rainier Mesa at the Nevada Test Site (NTS).
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Reagonse

The DO¥ positicn that Well J-13 water from the gaturated rzone 13
expected to be simiizr to the chemical composition of wr-er from the unsatu-
rated zone is supported by the literature. White et al. (1980) reported the
composltion of fraciure and matrix waters in the unsatu:atad zone at Rainter
Meaa on the NTS. The geologic setting of these waters = very similar to the
Yucca Mountain site because both areas are composed chi. f1ly of ash~flow tuffs
and asaoclated rocks., Ogard and Kerrisk (1984) showe' .hat water from the
saturated zone at Yucca Mountain, including water frou ¥%ell J-13, fell within
the range of fracture and matrix wacers from Rainler Mot . Analyses of cores
by Oversby (198%) from the unsaturated zone of the Topcnah Spring tuff at
Fran Ridge indicated that none of the samples teated contained any evidence
of significant amounts of readily soluble material tha! could increase the
anion content of Well J-13 water. Therefore, the availsble literature does
suggest that Well J-13 water 1s similsr to water in the unsaturated zdne at
Yucca Mountain, When direct measurements of the chemistry of unsaturated-
zone waters from Yucca Mountain become available (from site characterization
studles), the DOF will evaluste the reference water compoaition.

The comments related to posseible short residence times of water in the
unsaturated zone sre made on the basis of conclusions of Henne (1982) con-
cerning the retentlon time of water in the unsaturated zone at Rainier Mesa.
This has prompted the conclusion by some that "the ground-water chemistry In
the unsaturated zone at Ralnier Mesa 1s controlled by the soil chemistry, not
by equilibration with the host rock." The shert retention times of water in
unsaturated~zone tuffs at Rainier Mesa, along with the implied high water
velocities that were calculated by Henne (1982), do not appear to be justi-
fied by the data collected. The 1dea that soll chemistry alone controls
water compoaitions in the unsaturated zone overaimplifies the behavior of
water as it movee Erom the surface down through the tuffs. Both surface and
aubsurface geochemlstries are important.

Hydrologic testing and sampling 1s planned in the exploratory shaft,
Perched water, fracture-bound water, snd any other mobile water in the vadose
zone will be sampled and monitored. Semples of vadose water will be analyzed
for dissolved coxygen, alkalinity, pH, carbon-14, hydrogen-3, chlorine-36, Na,
Ca, Mg, K, HCO,, 804, cl1, 5102, Mn, Fe, Al, ¢€0,, fluorocarbons, organic
compounds, and "for tracere uséd 1in drilling/con@tructicon water (lithtium,
bromine, and lodine)}. 1In addition, mineraslogical and petrological samples
from the shaft, and core samples collected in boreholes drilled from the
shaft to probe for and characterize water occurtences, will also be analyzed.
Semples will be obtained for whole-rock {matrix) mineralogy and fracture
surface mineralogy using x~ray diffraction, electron microprobe, and standard
petrographic methody., These studies will be supplemented by similar data
collected from vertical boreholes drilied as part of the surface-based
atudies In the event that vadose zone water 1a encountered. It 1is believed

therefore, that a reasonable epectrum of host-rock aqueous a&nd geochemical
conditions will be sampled.

The exploratory ahaft will be constructed by conventional mining (not
drilling) te¢ prevent ground-water contamination and te provide continuous
access to the shaft for atudy. If conflicts arise between planned tests and
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the construction techr.ques, the techniques wili be modified to the exteat
posaible to accommodatr» planned testing.,

The effects of ruenository heating on water movement have been consldered
1n several studier ani are currently belng inveatigated i Sandla National
Laboratorles., It is *rue that the stability of minerals ‘lepends on tempera—
ture and water composition., The majority of the sorptivi: zeolitea at Yucca
Mountein, however, will not be subjected to & significan: rise in temperature
and will remaln unaltered (see discussion under Sectionm $.3.1.2.3(3) of the
EA). Temperature profiles will be reasonably well knowr :rom numericsl simu-
lations, although othe¢: faciora bearing on mineral stanility remain to be
analyzed, The effects of fracture flow have been invest.gated by Travis
et al. (1984), and this information forms the basis of the concluaions In
Section 6.3.1.2.3(5) of the EA.

The commant concerning precipitation of radionuclidesa in the vadose zZone
as only an hypotheails refars to Siting Guideline 6.3.1.2.3(2) which asks 1f
chemical conditions that promote precipitation sre presant at the site.
Whether precipitation of waste aelements will occur at a cpecific location and
time cannot be answered until conditions at and near the repoaitory have been
definad., Rather than claim conditlons that are uncertaln at this time, only
the pH of the water was claimed as a favorable condition for actinide
precipitation, No other conditions that promote precipitation were claimed
i1n the EA. The near-neutral pH of the water from Yucca Mountaln in favorable
because it 18 in the range where oxides and hydroxides of actinides and aome
other waste elementa have minimal solubility. For solubility calculations
used in the FA, the water was assumed to be oxidizing, which ia reasonable
for the unsaturated zone. This assumption results in higher solubilities
than would exist under reduclng conditions, and 18 thus a conservative
aasumption.

The commenter 1s correct 1in pointing out the possible errors in
carbon-14 age dating. Waddell et al. (1984) discusses problems of the mixing
of different age waters and intermittent recharge along the flowpath, both of
which introduce additlomal uncertainty to the carbon-l4 ages. Claassen
(1983) also discusses age~date uncertainties.

A discussion of Eh snd pH 1is included in the draft and final EA in
Section 6.3.1.2.4{(3). Data on water pH are included In the draft end final
EA in Sectlon 6.3.1.2.3(2). 1t did not seem appropriate to repeat this
information in a summary sectlion such as the "Conclusion™ saction at the end
of Section 6.3.1.2.3 of the draft TA.

Issue; Retardation and aorption

Fifty-eight comments were recelved on this issue. Because of the large
number of comments received and the variety of topics that these comments
cover, thia isaue has baen further divided into Bix topics addraessing the
areas of: ganeral comments; zeolites; particulates, colloids, and complexes;
fracture coatinge; vapor transport; and fracture flow,

General comments. Many questlons were aaked on the general aspects of
retardation and sorption at Yucca Mountain., The theme of all commenta was
that the DOE had 1little ‘data to assess the sorptlon potentisl, retardation,
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and radionuclide-transport rates and directions to the accessible environ-
ment. Moreover, ecne commenters stated that many of the assumptlons used to
determine retardatl »n and sorption were unfounded.

Regponse. Al) of the data discussed in the draft <nd final EA apply to
the reglon between the repository and the accesaible trvironment, en area
5 kilometers (3 miies) from the periphery of the reposiiory. Although it 1is
true that recardation capacity along likely flowpaths .t Yucca Mountain has
not been measurad directly, the existence of a major i's>rptive capaclty at
Jepth is shown by drillhcle mineralogy. Furthermore the upper bound on
water flux within tre host rock is 0.5 millimeter (f:. )2 inch) per year
(Wilaon, 1985); thus, very little water is avallable ko dissolve the solid
radionuclides.

The rrtardation factors listed on Table 6-23 (Representatlive sorption
ratios and retardation factors for eight radionuclide elements with Yucca
Mountain tuff) of the draft EA were calculated assuming saturated, porous-
flow conditions. <fCalculations of retardation assuming both fracture and
matrix flow in the uneaturated zone have been reported by Travie et al.
(1984). Calculations presented in that paper Indicate retardation factors
conaiderably above the threshold mandated in !0 CPR Parc 960 to claim the
favorable condition. Travie et al. (1984) states that 1f flux conditions do
allow fracture flow 1in the unsaturated region, diffusion out of cracka 1into
the rock matrix will retard the progress of radionuclidea by at lesat a
factor of 100 (Section 6.3.1.2.3),

The assumption of equilibrium sorption for nonactinide radionuclides is
justifiable up to fluld veloclties of 8 x 10° meters (2.6 x 10° feet) per
year (Rundberg, 1985). For actinlde elements, lower velocitles are indicated
by preliminary studies, and these velocitiesa are also well above the regula-
tlon for 1,000-year travel time to the accessible environment (10 CFR
Part 960}.

Preliminary sorption measurements were determined with the uae of local
waters from various formations along the likely flow paths from the repos-
itory toward the accessible environment and crushed tuff samples (including
glassy samples). The effects on sorption from varying water composition and
mineralogy are belng investligated and will be described in more detall during
slte characterization. Although it 18 true that gome aspects of retardation
by sorption are still under study (such as the effects of ferromanganese
oxyhydroxides and the effects that temperature will have on clinoptilolite
stabilicy), the abundance of sorptive zeolites in the saturated zone where
water compositions are well characterized beyond the thermal envelope of the
recposltory has been cited as a partlal basls for the conclusions reached in
the analyals of the geochemistry guldeline.

One commenter requested that the range of sorption ratios be indicated
on tables 6~21 (Average aorption ratios from batch sorption experiments on
crushed tuff...) and 6~22 (Average sorption raclos from bateh desorption
experiments on crushed tuff...} of the draft EA 1in Section 6.3.1.2.3 of the
EA. Because the standard deviation of the measured sorption values are
provided in these tablea, the overall range of values can be calculated for a
given confidence level.
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The effects of stendily increaasing temperature on retardation by dif-
fusional processes was ..uegtloned in several commenta. Section 6.3.1.3.4 of
the final EA has been nodified to read, "As the temperatuve 1s 1increased,
retardation because of Aiffuslonal processes will not be decressed,”

Another commenter took 1lssue with the statement 1n t:2 draft EA that
engineered barriers be c¢onsldered for retardation becsuse .t 1s contrary to
the intent of the guidelines (10 CPR 960.3-1-5}. In the final EA, the
discusslon of the retardation capacity of the backfill and packing materials
has been deleted from the conclusions in Saction 6.3.12. 3 ().

Commentera questioned the applicability of results fr. i1 sorption studies
in the laboratory ueing crushed samples to represent Intwct field rock
because the reactive surface area of the crushed samples is much larger.
Rundberg (1985), however, has shown excellent agreement belween the sorption
ratios obtained from crushed tuff and intact tuff for simple cations.

Many of the conditions avaluated for the geochemistry guldeline were
based on estimates of unmeasured propertles and charactevistics by using
Information that is currently avallable. As is the case for qualifying
conditions, the statement is made in the draft and final EA that "... the
evidence does not support a finding that the site is not likely to meet the
qualifying condition ..."

Zeolites. Many questions were asked about the zeolites at the site,
particularly in regsrd to their distribution and sorptive characteristics.
Questions were also asked about whathaer a geochemical barrier actually exista
in the Calico Hills unit beneath the repository.

Response. The capabilities of zeolites to adsorb radioactive particles
are degeribed in Sectlon 6.3.1.2.3 of the EA. It is true that compositionsl
variation in zeolites may be a factor in sorption behavior. For example,
sorption of most radionuclides of interest by analeime-rich tuff does not
compare favorably with clincptilolite-crich tuff. This has been taken iato
account in scrption experiments by using zeolites from several horlzons at
Yucca Mountain.

Preliminary studies by Los Alamoe National Laboratory on the effeacts of
dehydration on the sorption characteristics of zeolites (see Section
6+3.1.2.3 of the final EA) indicate that the cation exchange capaclty is not
substantlially altered after long-term heating.

Many zeolitized barriers, whether In the Calico Hills unit or other
unlts, exist far outside the zone of the thermal effects of the rapcaitory,
Three new filgures have been sdded to Sectlon 6.3.1.2 in the final EA that
show the zeolite intervals in other cross sections,

Particulates, colloids, and complexes. Several questions were asked
about the formatiom of particulates, colloids, and organic and inorganic
complexes at the site, thelr transport, and thelr effect on solubility,
sorption, and mobllity of radionuclides at the Yucca Mountain site.

Response. The subject of the formation and transpert of particulstes,
colloids, and organic: .and Inorganilc complexes will be addressed during site
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characterization. ¥ith the informatlon now available on porosity and
diffusivity, radionc:lidea ara expected to diffuse Ints the rock matrix;
particulataes and col.olds will be filtared out of the water, and egubstantial
sorption will oceur. It ie pointed out, howaver, in Seciion 6.3,1.2.3(2) of
the EA, that no c¢laims were made that the site had geothemical conditions
that inhibit the f-ermation of particulates, collelds, aund organie and
Inorganic complexes. Furthermore, the wording io Secti: .y 643.1.2,3(2) of the
EA has been changed from “"Considering only mechanical infiltration, and
arguming the above slze distributions for colloid par:isles and tuff pore
slze distribution, 1t can be shown ..." to ",.. diptristion, the polentisl
erists ..." for bedde! tuff underlying the host rock al Yucca Mountain to
filter out some »f the colloidal americium.

¥racturz coatings. A few commenters apked what minerals might precip-
itate along fractures, and how fracture coatings would affect the migration
of water and radionuclides into the rock matrix,

Response. The origin of fracture-costing minerala is not wall under-
stood., Although studies are being conductad, the results will- not be
included in the EA becsuae thay are not critical to the conclusions reached
in the geochemistry guidaline.

The fracture-~coating minerale in the unsaturated zone, as stated in the
EA, are the zeolites mordenite, heulandite, and clineptilolite; smectite and
illite clays; manganeae oxides; minor calcite; and cristebalite, The identi-
fication of fracture-coating minerals in the saturated zone i1a stil]l undar
study, although ferromanganase oxyhydroxides have bee¢n ldentified..

Experimental work 1s now being conducted to determine the sorptive
capabilities of fracture~costing zeolites. It seema likely, however, that
fracture coatings would limit the migratlon of water and radionuclides into
the rock matrix. Until the exploratory shaft is completed, the DOE will have
no direct information on fracture abundance at the site. Many drill holes at
Yucca Mountain, however, contaln many fractures without secondary mineralsa.,

Vapor transport. A few commenters asked about the possibllity of
vaper-phase tranaport from the repository to the land surface by way of
fractures in the rock overlying the repository.

Response. Because s repository at Yucca Mountain would he located in
the unsaturated zone, the possibility of vapor transport of waste elements
exigts. Only the noble gases such as xenon, krypten, or radon; carbon ase
CO,; tritium as H, gae or as water vapor; or iodine as I, vapor are possible
Ha%te elements th%t can ba transported ae gases or vaporgé. The aqueous phase
in the unaaturated zone, however, can retard the movement of some of these
waste elements because they are soluble in liquid water.

At thie time, easentially very little work has been done on gaseous or
yapor transport im the unsaturated zone at Yueca Mountain, This type of
transport will be addressed during site characterization. A paragraph on
gaseous transport has been added to the final EA In Section 6.,3.1.2.3,

Fracture flow., A few commenters stated that 1f fracture flow exists at
the site, diffuelon of radionuclides into the rock might be significantly
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different from those described in the EA because the velccity of Fracture
flow might be several rmiters per day.

Reaponse, 1If fracture flow occurred, it probably would be more effec-
tive at moving radionuctides than is matrix flow, At the wu:per hound on flux
of 0.5 millimeter (0.0 inch) per year for the host rock, aswever, matrix
flow 18 likely to be the most important tranapoert mechanis -,

Igsunr: Mineralogy and petrology

Thirty-two comments or questlons were received on thi- issue. Because
of the large number of comments received and the varlety of topice that these
comments cover, this lasue has heen further divided into topica 1in the areas
oft mineralogy and mineral stability, areal distributian of sorptive
minerals, age of mineralization and alteration, and general comments.

Mineralogy and mineral stability., Several commenters stated that
discussions in the EA on the mineralogy and mineral stability of the host
rock were contradictory. Several questions were asked ¢oncerning the

atability of the mineral aspemblages at the site 1n regard to potential
dehydration from waste heat,

Response. The draft EA contained several inconsistenciea regarding the
definition of the host rock, and understandably readers became confused. The
definition of the host rock, a zone of nonzeolitized devitrified tuff in the

Topopah Spring Member, has been clarified throughout the final EA wherever
the definition appears,

As stated in the EA, most of the sorptive zeolites at Yucca Mountain are
more than 300 meters (1,000 feet) below the repoaitory. The maximum waste-
i1nduced temperatures that these zeolites will be subjected to ia about 60°C
(140°%) approximately 10,000 years after waate emplacement., This represents
an 1ncrease above amblent rock temperature of about 23°C (73°F)}. This minor
increase 1n temperature could affect the rate at which minerala auch as
clinoptilolite and mordenite recrystallize to less sorptive assemblages,
although little reaction is expected over 100,000 vears. The 50,000-year
duration of the temperature rise cauaed by the repository 1s very short
compared to the time required for the mineral transformation, estimated by
Dibble and Tillexr (1981) to be tens of millions of years. Geologle evidence
auggests that the zeolites at Yucca tountaln formed before the Quaternary
Period and have not been appreclably altered during Quaternary time,

Dehydration of smectites and =zeolites 1s addressed in the EA in
Section 6.3.1.3.4. On the basis of the information avallable, dehydration
will not cause significsnt reductions in the retardation potential of
smectites and zeolites.

The rates of diagenetic minersl formation end glass hydratisn provide
ugseful junformation for mineral-stability studiea, but they do not affect the
conclusions in Section 6.3.1.1.4.

Areal distribution of sorptive minerals. Several commentera ststed that
the DOE has not identified the minerals that contribute most algnificantly to
sorption, snd that the distribution of sorptive mlnerals at Yucca Mountain 1ia
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poorly known. Several questions were asked about the distribution and type
of minerals In frua tures and thelr sorptive propertiess

Reeponse, The minerals that are primarily resporiible for sorption of
many c¢atlionic speciee have been identified, chiefly by x~ray diffraction
studies of mors Lhen 600 core semples. The avallable oorption data are belng
anglyzed to bettey determine which minerale are respc-sible for sorption.
Because thla research ia not complete, the atatement in Section 6.3.1.2,1 of
the draft EA rogarding the ideritificaiion of sgorptl e winerald has been
celeted 1n the final EA., Research on fracture mlnera.>:;y is needed and will
be addresascd further during site characterization., Wor.: ls currently under
way to study the minerals 1n the fractures above and below the watar table,
and to determinz under what coaditions they formed e@n that it will be
poseible to predlet which minerals might form in the future. Experimentel

gtudies are also being doae to determine the gorptive characterigtics of
fracture~coating minerals,

At all poilnte acrose Yucca Mountain, a minimum of 43 meters (140 faet)
of zeolitlc tuff apparently ceccurs between the repository horigon and the
static water table, Tharefore, all aqueous radloguclides must pass elther
atraight downward or laterally and then downwatd through a minimum of
43 metery {140 feet) of zeolitlc tuff before reaching the atatic water level
and vltimately the acceselble environment. The locatlon of sorptive minerals
are known from cored drillholes and further defioed by cuttings from other
holes at Yucca Mountain., Los Alamos National Laboratory 1s now correlating
unite betwean the drill holes. Figure 6~4 {North~south cross section through
Yucca Mountain showing zeolite intervals) of the draft EA (Section 6+341.2.3)
shows Lhe location of clinoptilolite at the Bite. Three new figures have
been added to the final EA that show the zeolite intervals in other cross
sections.

Age of mineralization and alteration. Many queationa were sasked
concerning the aege of zeolitizatlon end the length of time raequired ta alter
zeolites to nonsorbing materiala.

Responae. Timing of zaeolitization is inferred from the data and reaeon-
ing of Bryant and Vaniman (1984), which relate the timing of zeolitization Lo
major regional faulting in the area which hae been estimated from a varlety
of geologic meana to be in excesa of 10 miltlion years old.

The time required Lo convert ciinoptilolite and mordenite asgemblages Lo
analcime at Yucca Mountain ie not known. As described ia the EA, the
approach to addreseing this uncertainty has been to assume the interval of
zeolitized tuff containlng both clinoptliolite (with possihle agsoclated
mordenite) and analcime represents a sectlon of rock in which the conversion
reaction may be In progress, 1If the reaction proceeded to completion within
the next 100,000 years, the amount of sorptive zeolitea lost would bhe an
insignificant part of the sorptive zeolltes remaining in the averlying rocks.
Availlable evidence, also cited 1n the EA, suggesis that the time required for
converslon 1s well in excees of 100,000 years, Thus, existing uncertaintise
about the time it takes for the conversion do not affect the posicion stated
in the EA in Secticonm 6.3.1.2.3.
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Zeolitization con’d occur at any time in the vadose Zome as long as
sufficlent water was a.allable., The near absence of zeclltes younger than
10 million years in the vadose zone suggests that there has been inauffleient
water to permit large-;cale zgolitizatlon in the vadose zn1e throughout all
of Quaternary time.

General comments. One commenter raquested a definit n of "significant
quantities”" of zeolites and clays as used 1in Section 6.2.1.2.,3(2) of the
dratt BA, and another commenter stated that despite the -x .enslve geochemical
studies conducted at the Yucca Mountein site by the DOE, ley lasues related
to licensing criteria h:ve not been resolved or adequately explored.

Response. The term "eignificant quantities” 4indicates greater than
5 percent for clays and greater than 10 percent for zeolites. Many of the
bulk-rock samples analyzed contaln 40 to 80 percent zeolitea., Licensing
issues are beyond the scope of the BEA,

Tepue: Solubllity

Thirteen commentsa or questions were recelvad on this issue. Several
commenters acknowledged that the near-neutral pH of water from Yucca Mountain
favors minimum solubilities (except cesium, carbon, lodine, and technetium),
but wanted tc know why elements with higher solubllitles were not diacussed
and why waste sillicates, carbonates, and other precipitates ware not
discussed.

One commenter challengad the aspumption that the relcase of elements.
with high solubilities will be limited by the dissolution of bulk waste form.
Another commenter noted that the implication that the release rate/inventory
ratio meets the guldelines is queationable in light of the uncertainties and
assumptions presented in Kerrisk (1984).

Some commanters noted that Danlels et al., (1982) discusses the impor-
tance of oxldatlon~reduction potential on solublility of key elementa such ase
uranlium and plutonium and that oxidation-reduction capacity of the aolid
phase (rock mineralogy) needs to be considered as well as the oxldation-
reduction potential of the water.

One commenter stated that heat generated from the waste contalners will
ralae the repository temperature and that molsture would be driven away from
the heat source, possibly forming precipitates. Several commenters polnted
out that the "drying~out ecenario” could produce brines that may enhance the
formation of uranium and plutonium complexes, thus affecting sorption
effectiveness.

One commenter pointed out that the presence of a gas phase in the
ungaturated zonme would influence reaction temperature and kinetics, as well
as potential radionuclide cation and anion tranmsport. It was atated that the
water chemistry in the vadoae zone has not heen characterized. Therefore,
poesible precipitation of radlonuclides is clearly only an hypothesis in need
of testing.
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Resgonse

The commenterc are correct that the pH conditions at Yucca Mountain are
favorable for the wast majority {98 percent) of waste slements present in
spent fuel at 1,000 years after emplacement. The radisnuclidiee of ceslum,
carbon, iodine, and technetium conatiltute only about 0. percent of the total
activity of spent luel |,000 years after waate emplace:r.-nt,

St{licate, carbonate, and phosphate anions can £ vr:» solide with waste
elements, but can also form aqueocus compiexes, It 1s 1wt clear at this time
whether the presence of these aniona in water at Yuccs » suntain would promote
or lmpalr precipitation., For this reason tite effects of these specles on
preclpitation was not discussed under the faverable candltion that liste
geochemlcal conditlons that promote precipitation.

In order to investigate the assumptlon that the release of elcments with
high sclubillities will be limited by the dissolution of the bulk waste form,
the release rate/lrnventory ratio was recalculated. These calculations
asgunted the maxlmum fractlional dissolution rates of [ =« 10"3 per year for
cegium, strontlum, lfodine, and carbon for spent fuel, and for cesiua and
errontium for high-level waste. The maximum fractional dissclution rates for
spent fuel are consistent with the values reported by Johnson (1982). Other
elemenEz were asswned to have maximum fractional dissolution rates of
1 x 10 " per year. Although foncreasecs In the release rate/Inventory ratio
occurred, the results are otill below the annual limit required to meet the
faverable condition. The reason that the release rate/inventory ratio at
1,000 years is relatively 1insensitive to the changes in dissolution rates is
that strontrium-90 and cesfum-137 have completely decayed by that time, and
other radionuclides of cesium, strontium, lodine, and carbon do not make a
large contribution to the total ilnventory,

Kerrisk (1984} presents two computer models that describe the dissclu-
tion rate of waste elements §from a solld waste form. The results and
conclusions of the two models are a strong functlon of the many apsumptions
made about solubllities and model parametera. As better and updated data
become avallable, these assumptions will be reviewed.

A study of the oxldation-reduction capacity of the minerals at Yucca
Montain was recently completed {(Caporuscio and Vaniman, 1985} but was
unavallable for the draft EA. In the draft EA, solubllities were calculated
uging oxidizing conditiouns, which represents a worst-case condition because
most waste elements have higher solubllities under oxldizing conditions
rather than reducing coaditions.

The effects of a "drytlng-out gcenario”™ from heat generated by waste
contalners should be minimal. Actlinide compounds 1n carbonate-rich waters
have been investigated by Ogard and Kerrlek (1984). This study suggests that
the effect of carbonate-rich water on actinide complexing willl be minor,.
This in turn suggests that the effects of temperature and temperature-induced
changes on actinide sorptiovw are likely to be minor. These effects will be
further addressed in the site characterization satudies.

It has been anticlpated that the gas phase Iin the unsatursted zone will
be primarily alr, alchough gas samples from the unsaturated zone have not
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been collected and analyzed as yet. Experimental work ci solubility, sorp-
tion, and radionucltid~ transport has been carried out in the presence of air
(i+e., under oxidiziwn: condition).

Vadose~zone water will be sampled and characterized ‘uring construction
of the exploratory shaft, Predent information indicates i1t water from the
vadose zone 13 simi.ar in composition to saturated-zon water at Yucca
Mountain. The question of precipitation of radionucli 23 at s speclfic
location and time cannot be answered until condition:: .t and near the
proposed repository have been defined,

Ispue: Waste package and waste-package environment

Ten compents were recelved on thie 1sgue. Moest of the comments con-
cerned the uncertainties surrounding the potential faiiure of the metal
barriers, particularly in regard toe the chemistry of the vadose zone water
and oxidizing conditions in the environment of the reposttory. One commenter
disagreed with the DOE conclusion that dissolution and precipitation
processes 1in the host rock will have little effect on permeability because
the tests may not represent 1in situ conditlons around the reposltory.
Finally, one commenter asked what assumptions were used in the model for
waste dissolution.

Response

The estimates of waste-package lifetimes are preliminary and are based
on avallable data., Laboratory experiments are being conducted for both
expected and extreme conditions to derive bounds adand values on expected
waste-package lifetimes.

The DOE maintalns that the mildly oxidizing environment expected at
Yucca Mountain may prolong the life of a stainlese steel waste disposal
rcontainer; deleterious sffects are not expected. Moreover, tha elevated
cemperatures of most of the packages would not permit liquld water to exist
near them for long periods of time, 1Tt is true, however, that the chemistry
of vadoge-zone water 1s not currently known, but there 1is good reason to
belleve that it i(s similar to water from the saturated zone producad from
Well J-13 (see the Ground-water chemistry 1ssue for a discusslion of water
from Well J-13 and the vadoss zone}.

It is trye that the conclusion regarding possible permeability changes
from dissolution and precipltation was based on,short~term experiments. How-
aver, the significance of Cthose experiments is that no large reduction in
permeability was seen for Topopab Spring or Bullfrog tuffs, in contrast with

the very large changes observed undem simllar ceonditions for other rock
types.

In the draft FA in Section 6.3.1.2.3(4), the assumptions that formed the
basis of the model for waste dissolution are described. Detalils behind these
asgumptione were too long for inclusien in the EA; they can be found in
Kerrisk (1984). Experimental work (Wilson and Oversby, 1985) on Telease
rates using epent fuel and glass have been added to Section 6.3.}.2.3(4).
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Tasuea: Hiscellaneouq

Ten corments Were assigned to the miscellaneous issue. The comments
focused on consgervat:sm in terms of the entlire assessmert, stating that the
drakt EA was not ccuzervative. A few comments noted eryors in expression
such as referring & water from Well J~13 as Yuecca Mos1tiln water. One
commenter wanted to «now what the quantities of cesium, strontium, and radium
would be In comparison to other radionuclides that wig t evolve. Another
commenter pointed out typographical errors in the text o the draft EA.

Response

The DOE bel’eves that the draft EA was conaservativae; the final EA has

been made more conservative as a result of the introduetion of public
commants,

All errors in expression pointed out by reviewers, including inconsis-
tencies and typograghical errors in the text, have been corrected in the
final EA.

Tha relative amounts of cesium and strontium vary with time. 1In the
short-term (a few tens of years), cesium and strontium make up a aignificant
fraction of the radicnuclide inventory and become less important over the
long-term. Cesium and strontium are virtually nonexistent after a few
hundred years due to their 30-year half-lives. Comparatively, radium ia an
extremely minor contributor to the radionuclide inventory.

C.5.3 ROCK CHARACTERISTICS

The 43 comments received pertaining to the postcloaure guideline on
rock characteristica primarily are concerned with properties of the host
rock. Five lasues have been delineated: (1) Vertiesl and Lateral Extent,
{(2) Thermal and Hechanical Properties, {(3) Mineraslogy and Geochemietry,
(4) Limitations and Effects of Uncertainties Regarding Rock Properties, and
{5) Miacellaneous,

Issue;: Vertical and lateral extent

Eight comments were Tecelved addressing this issue. Some commenters
questioned whether Yueca Mountain has sufficlent lateral and vertical extent
to provide flexibility in the placement of a repository, Other commenters
noted that insufficlent data on rock propertiea are provided to either
substantiate or refute the vertical and lateral extent of the host rock
indicated in the Environmental Assessment (EA).

Resgonse

Considering only the primary area, sufficient latersl extent to provide
flexibility in placement of an underground facility at Yucca Mountaln was not
claimed. The U,S. Department of Energy (PDE) recognizes that the dats pres-
ently avallable are inadequate on which to base a determination of usability
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of areas outside the pr.mary area, 1t ls plauned ko obtain addltional data
during aite characteriz.tion.

Issue: Thermal and mecitanlcal properties

Twelve comments —etre racelved addressing this 1issue. All of the
comments are concerne¢ directly or indirectly with fractur:s, either natural
or thermally induced and their potential affects on waat tsolation. The
toplcs addressed are: host rock effects, tharmomechanicel wmodel, favorable
condition 2, and therma’ conductivity,

Host rock efrects. A few commenters asked for a di.cuesion of the
effects of heat or hydration on glage in the host rock.

Responges Within resolvable limits, there is little ¢r no glaes in the

Topopah Spring Member (potential repository horizon)} at Ywceca Mountain; it is
considered to be devitrified.

Thermomechanical model. Several commenters Indicated that the discue-
eion of nptural and thermally induced fracturas was basad on insufficfent
data or that the predictive model used was not valid.

Response. The effect of fractures on the potential for gas transport of
radiosctivity from the repository horizon to the surface will be evaluated
from data obtained during site characterization. The Topopah Spring Member
(potential reposltory horizan) in the Yucca Mountain area has been samplad
from approximately 30 drill holes. Using measurements of bulk properties and
mineralogy, it is reasonable to conclude that the variability in thermal
properties of the potential repository horizon 1s understood. It 1s true
that the thermomechanlical model used by Johnstone et sl. {(1984) has
limjtaticons and the results reported are preliminary., However, the high
strength of the Topopah Spring Member (Tillerson and Nimick, 1984} and the
emall size of the reglons of overstress predicted by Johnstone et al. {1984)
indicate that the conclusions of that study are adequate for the site selec-
tion process of the EA. Thils positlion is supported by experience and fleld
tests in a elmiler devitrified welded tuff in a tunnel in Rainler Mesa nearby
on the Nevada Test Site (NTS). Statements regarding the preliminary nature
of the thermomechanical model have been added to the final EA text in
sections where the model is discussed.

Favorable condition 2. Some commenters questioned why the DOE claimed
favorable condition 2 when tuff obviously does not have sufficlent ductility
to seal fractures,

Responses Favorable coundition 2 in the rock characteristice guideline
requires (1) a high thermal conductivity, (2) a low coefficient of thermal
expansion, or {(3) sufficlent ductility. The favorable condition is claimed
on the basls of the fact that the tuff host rock does have a low coefficlent
of thermal expansion. The DOE believes the wording of favorable condition 2

clearly Indicates that the presence of any one of the three characteristice
is sufficient to claim the condition.

Thermal conductlivity. A few commenters noted that tuff has a low ther-
nal conductivity and coefficient of thermal expansion compared to salt, but
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these properties are similar to thoae of other rock types being considered as
potentinl host rocks at other gites.

Respongse. The comments regarding the coefficient ... thermal expansion
and thermal conductivity are correct, both valuea are luay In comparison to
salt. As stated above, a low coefflcient of thermal expinalion 1a a favorable
agpect with regard t» the rock characteristica guideline whereas a low value
of thermal conductivity 1s considered to be advergse. o.anges in the text
have been made to lndicate these two properties of welow tuff are comparable
to those of other pommon rock types, except for ealt wh.ch haa significantly
higher values.

Issue: Mineralogy and geochemilatry

Fourteen comments were clgsslfied within this issue. The comments
concerned gome aspect of the minerelogical snd geochemical makeup of the
Topopah Spring tuff (host rock), The lesue addresses thrae toples: atabll-
ity of zeolites, vapor trangport and flow regime, and adequacy of dats' on
geochemicsl conditions,

Stability of zeolites. The majority of commenters were concerned with
the gtability of zeolites and other hWydrous minerals under a thermal load and
their consequent ability to retard transport of radionuclides.

Regponse. Approximately 30 vertical drill holes have provided samples
of the host rock at and near Yucca Mountain. Section 6.3.1.1.2 provides a
summatry of these drill holes. From these samples, it 1s known that about 98
percent of the hogt rock is composed of the minerals feldepar, cristobalite,
and quartz. None of these minerals are hydrous and all are thermslly atable
at the temperatures expected under repository conditions., Some clays and
zeolitea, which are hydrous minerals, do oceur In small fractures in the host
rock, but the amounts are ao amall that they are judged not to adversely
affect the overall rock properties. In strata underlying the host Tock at
depths of 300 meters {1,000 feet) or more, zeolites are abundant, but at this
depth the thermal effects are unlikely to modify the ebility of zeolites to
be effective in retarding the movement of radionuclides. The EA wss not
expliciL in describing the occurrence and distributlon of zeolites and other
hydrous minerals at Yucca Mountain., An attempt has been made to clarify this
point In the final EA by modifying the text in Section 6.3.1.3.4 (potentially
adverse condition 2) and sdding three new cross sections of the zeolite
intervals in Section 6.3.1.2.3.

Vapor transport and flow regime. Other commenters addregsed the ques-
tion of vapor transport of radionuclides and fracture flow versus matrix flow
of ground water. One commenter asked if heat-stresa fracture would enhance
flow characteristics through the roeks in all directions. Additfonally, it
was ssked if weapone testing at the NTS has contributad to the fracturing of
the rock. '

Response. Because & reposltory at Yucca Mountaln would be located in
the unsaturated zone, the poasibility of vapor trausport of waste elements
exists. Only the noble gases such as xenon, krypton, or radon, carbon as

002, tritlum as H2 gas or as water vapor, or lodine as I2 vapor are pogsible
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waste elements that ca be traneported as gases or vapors. The aqu2ous phase
in the unsaturated zor.:, however, can retard the movement of some wf these
wadte alements becausz they are saluble 1n liquid water. A&dditionally, mast
of the gaseous radionnulides will have decayed considerabiy by the time the
weste disposal containara begin to leak.

It is rvecognize: 1in the discussion of the geohydr:logy guideline
(6¢3¢1e1) that freetuyre flow of water may occur in both “he saturated and
ungaturated rocks at Yucca Mountain, The qualifying cord{~lon requires rhat
the host rock can accommodate thermal, chemical, mechan cxl, and radiation
atresses induced by re.ository activities, Admittedly, jrecise information
on the proportion of fracture flow vereus matrix flow ia l.ucking, but during
site characterization this question will be thoroughly investigated.

With regard to the comment on weaponse-testing-inducid fracturing, the
Yu¢cca Mountain aite ie sufficiently distant from presant or potentisl under-
ground test locations that collapae or formation of fractures 1la highly
unlikely.

Adequacy of data on geochemical conditions. A few commenters addressed
the adequacy of data on actual geochemical conditions at Yuecca Mountain.

Response., Questions about the adequacy of data om the geochemical
conditions at Yucca Mountaln and whether water from Well J-13 is repre-
sentative of waters beneath Yucca Mountain are discussed in Section 6.3.1.2
of the FA., During site characterization the DOE plans to obtaln addlitiomal
information on geochemical c¢onditions at Yucca Mountain and to obtain and
analyze waters from the ungasturated zone. Reference 1s also made to Section
C.5.2, Geochemistry (Ground-water chemistry) for & more .detailed discussion
regarding Well J-13 water.

Issue: Limitations and effects of uncertainties regarding rock properties

Three comments were recelved addressing this issue. All of them indi-
cated that limitations and uncertainties In the data on rock properties pre-
pented in the EA were so great that the evaluation of the suitability of
Yucca Mountain in terms of the postclosure rock characteristics guideline is
not convincing. Specifically questlioned were the predicted thermal and
prassure effects on the rocka, the models uaed to predict these effecta, the
extent of the lithophysal zones, and the effect of lithophysae on the thermo-~
mechanical properties of the host rock,

Reaponsge

For the postclosure rock characteristics guideline, the limitations and
uncertalnties of the data are discussed individually under each of the favor-
able and potentially adverse conditlons., General statemente regarding data
uncertainties and assumptions are provided under Section 6.3.1.3.2.

Because the host rock is composed largely of minerals (feldspar, cristo~
balite, quartz) that would be stable under predicted repository conditions,
it is concluded that algnificant mineralogic changes will neot occur {see
regponge to the preceding iasue (stabllity of =zeolites} and Section
6.3.1.1.2). A8 to mechanical effects, for the specifiec conditions under
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conelderatlon, temperature and pressure will tend to increase rock strength
becauyse: (1) heat w.ll tend to dry the rock, and dry eilicate rock at the
temperature pradicte. 1s stronger than wet rock and {2) compressiva strength
of rock increases wich confining preesure. The predictive modals used by
Johnstone et al. (1%9»4) utilized state—of-the-art wodelf g techniques and the
limitations of such techniques are recognized. Confide»ce in the model is
based upon mining erperience and field teats in similar devitrified, densely
welded tuffa (G~Tun:el at Rainier Mesa)., Validation of ‘hese models will be
addresseed during site characterization,

Information hag heen collected from about 30 vertis ! drill holes in the
Yucca Mountain area. Useful lithophysae data from the ¢ res provide confi-
dence that the pasition and extent of the high lithophysal content zones in
the host rock of the primary area (ares 1} are known ir a general way. A
preliminary evaluation of the strength of the high-lithcrliysae Topopah Spring
Member is presented In Price et al. (1985)., However, the effect of various
percentages of lithophysae on the thermomechanical properties will he inves-
tigated further during site characterization. The predictive model used by
Johnstone et al, {1984) agaumed 5 percent llithophysal cavitlea and Tillerson
and Nimick {1984) have shown that the thermomechanical properties used by
Johnatone at al. {1984) are representative of intact rock with a total

porosity of 17 percent (12 percent matrix porosity plus 5 percent lithophysal
porosity).

Issue: Miscellaneous

Six miscellaneous commants addressed the topiecs of: Railnier Mesa
collapse; ground-water travel rtimea, fault density, map ineongistencles, and
technology for eealing openinge.

Rainier Mesa collapse. A few comments were received regarding the
collapse of the surface following a nuclear explosion beneath Rainier Mesa on

the NTS. As this test was in tuff the commenters questioned the stability of
tuff.

Reeponse. The type of collapse that occurred at Rainier Mesa following
a#n underground nuvclear explosion 1s not poselble at Yucca Mountain. Under—~
ground nuclear explosions have not occurred at Yucca Mountain nor are they
planned in the future. At Rainier Mesa, highly fractured areas extended from
the testing horizons to the top of the mesa. A subsidence crater formed
above the explosion, which resulted from a cellapse of rock into the under-
ground cavity created by the nuclear explosifon. In the case of Yucca
Mountain, the nearest nuclear testing area 1s 40 to 50 kilometers (25 to
31 miles} away. No large cavities, either from nuclear explosions cor under-
ground mining, will be or have aver been created at Yucca Mountaln.

The stability of the welded tuff is supported by the tunneling expe-
rience 1in G~Tunnel at Rainler Mesa. This tunnel i1s partially located in
welded tuff of the Grouse Canyon Member of the Belted Range Tuff. No special
ground support was required even though a near-vertical fault zone with a
1-meter (3-foot) vertical displacement was encountered {(Tibbs, 1985), Infor-
mation on G-Tunnel support requirements has been added to the final EA in
sections 6.3.3.2.3 and 6.3.3.2.4.
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Ground~water travel times. One commenter suggested a word chaoge from
"decreaae” to "increase’ in the statement orn the travel time at which water
moving in fractures im cianged because the thermal pulse w{il tend to close
the fractures,

Regponse. The corenter is correct in suggesting the:. ground~water
travel time in fractures could increaae if the thermal pulas: caused fracture
apertures to decreane. The phrase has been amended in the - inal EA.

Fault deneity., One commenter pointed out that faul: fenaity in the
surface rocks is poorly unown and probably greater than wmivped because rock
exposures are poor, and that fault density in the subsurfac. 18 unknown.

Response. The comment regarding fault density has merit. The density
of faulting and fracturing at the surface is only known for those areas where
rock exposures are good. Rock exposures are poor on much of Yucca Hountain.
However, standard geologic mapping techniques send appllication of geologie
models enable extrapolation from well~-exposed areas into poorly exposed
areas, 1lncluding the subsurface. The actual fault density in the subsurface

can only be determined by underground excavation during site character-
1zation.

Map inconsistancles, One commenter noted that various maps showiag the
repoaltoty area differ in ehowlng the shape and size of the ares and are at
different scales.

Reaponse. Standerd maps and figures with the same scele are not appro-
priate throughout the text. 1In many cases, the purpoae of a figure is
different, and it is useful to highlight or focuas on different aspects of a
particular subject. A standard alze and shape of the repository ares ia not
posalble because the exact size and shape has not been determined and because
the figures are from different studies coveriung diffecrent areas. A conais~
tent scale 1s not uaed because the different flgures are intended to empha-
aize varylng aspects of the repository area. For this reason, use of one
standard design area and scale would not he reasonable.

Technology for sealing openings. One commenter stated the technology
for sealing shafts and boreboles is not deseribed adequately 1n the EA.

Response. None of the shaft and borehole aesaling measures planned for
Yucca Mountaln require development of new techneclogy. These measures include
emplacement of a surface barrler in the upper portilon of all shafts, crushed
rock in the shaft interior, settlement pluge within all shafta, and plugs
within all boreholea. A detalled description of the sealing program will be
presented in the Site Characterization Plan if Yucca Mountain 1s selected for
gite characterization.

C.5.4 CLIMATIC CHANGES

The climatic~changes technical guldeline is concerned with the potential
for future climatle changes to favorably or unfevorably affect the abllity of
a repository to lsolate’ waste over the 10,000-year period required by the
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Environmental Protectisn Agency regulationg (40 CFR 191.3). The 43 comments
recelved in this catayory have been subdivided into four issues: (1} Evi-
dence for Past Water-Table Elevations and Paleoclimates, (2) Effecta on
Rydrologlic Conditlione (3) Effects on Waste Isolation, and (4) Miscellaneous,

issue: Evidence for .ast water-table elevatione and palegg}igptes

The fifteen comments received on this lssue were sy dJivided into three
torice; past water-table positions, computer modeling, and paleoclimatic
gtudles.,

Past water~table positions., Four commenters queat oned the fleld
evidence for past water—table elevations noting that the ptesence of hydrated
minerals may not uniquely reflect past water-table positione, and noting that
calelte velne in Ash Meadows provide strong evidence of wpring discharge for
at least 1.7 million years.

Responge. The distrihution of zeolites and smectite clays provides one
source of information on past water-table posltions that should be balanced
agalnst ocher indications of water-table elevation, It 18 recegnized that
uncertainties due to the potential for perched water tables, potential for
uplift or subsidence, and possible chemlcal differences during formatlion of
minerals should be considered, as expressed by Jones {1982). These uncer-
tainties are reflected in the text of Sectlon 6.3.1.4.3 of the final
Environmental Assesament {EA).

The draft EA incorrectly attributed a uranlum~thorium date for caleclte
veins in Ash Moadows to Winograd and Doty {1i980); the correct cikation should
be Winograd et al. (1985); and the dating technlque was uranlum-uranium.
Section 6.3.1.4.3 has also been revised to clearly indicate that Winograd and
Doty (1980) used a theoretical approach to estimate a msximum water-table
level of 30 meters (100 feet) higher in the central portion of the Ash
Meadows ground-water basin, whereas an upper limit of 50 meters {164 feet)
higher than the present water table is suggested by calcite veln deposits in
Ash Meadows that were deposited during early fo mid-Plelstocene. These two
results are not considered to be inconsistent with each other.

Computer modeling. A number of commenters questloned aspects of the
computer-medeling studies that were used to predict a 130-meter {426~-foot)
water-table rise on the basia of a 100 percent increase in precipitasion. It
wag ngoted that mixing computer predictions and field evidence was confusing,
and that uncertainty in the results of modeling was so great that [t appears
poselble that the repository host rock could become saturated. The valldity
of precipitation-rechaige relationships used in the model was questioned, as
well as the applicability of the model to fracture-flow condit{ons.

Responege. The text 1in Sectlon 6.3.1.4.4 has been expanded to compare
the various lines of evidence for higher water-table positions, namely
computer modeling and the vitric-pumice data.

The U.S. Department of Energy {(DOE) agrees with the nead to recognize
uncertainty Iin the modeling of water~table pesitlons. The precipitation-

recharge relationship 1s an emplrical appreoach, and -limitaclons are-
specifically stated in Czarnaecki {1985}, The approach used in this modeling
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ia consldered appropr.ate for fracture-flow conditlons {Czarnecki and
Waddell, 1984), althgrih no provision was made for permeability changes when
the water-table level: reached previouely unsaturated unitas. The application
of a multiplier of 15 %o recharge as a tesult of a 100-pe~cent increase in
precipitation may be cverly coneervatlve, because evidenc: from a fileld site
suggests that two-~thi+ds of potentlal recharge predicted '»y the Eakin method
may become runoff {Czarnecki, 1983), The model also assn:ez an instantanecus
response time, in that water-table rise is not time~deper “ent. It should be
notad that the 55-meter (180-foot) buffer betwean the renository and the
water table positlon predicted under a 100~petrcent incr: ane In precipitation
is a minimum distance. It 1s shown in Section 6.3.1.1 ta:t over most of the
primary repository area, the buffer distance i1s at le.st 250 meters

(820 feet) and reaches as much as 400 meters (1,312 feet). Therefore, the
55-meter {(180-foor) buffer 1s a very conservative value, and saturation of
the repoaitory due to climatic changes in the next 10,000 years 1s notl
considered likely. Fileld evidence in the form of unaltered vitric pumice,
which 18 found about 100 meters (328 feet) below the repository horizon, aleo
supports the conclusion that the repository level has naver been paturated
for any substantial length of time. Potentially adverss condition 1 will
remain not present at Yucca Mountain.

Paleoclimatic atudies. Some commentsars questioned the validity of
paleoclimatic data Iin the EA, pointing out inconsistencies in the studles due
to a lack of information on ecologic constralnts for both modern and past
plant distributionas. Further evidence was requested to support the atatement
that gemiarid conditions peraisted in southern Nevada during pluvial periodas.

Responge. Informstion on paleoclimates in the southern Great Basin hae
been presented in Section 6.3.1.4.3 of the final EA. The 1inconseistencies
present in the draft EA have been corrected. The potential inconsistency
related to glacial versus pluvial conditions arises because the two periods
may not coincide in time. Using standard climate clasgificatioms, a 100 per-
cent increase in precipitation during a pluvial, as predicted by Spaulding
et al. (1984), would place the precipitation at about 300 millimeters
(11.8 iochea), well within the 250~ to 600-millimeter (9.8~ to 23.6-inch)
range for semiarid conditions. Most authore agree that even during pluvials,
gemiarid conditione persisted in Southern Nevada. Additional references have
been provided to iustify thia statement in the EA.

Iesue: Effects on hydrologic conditions

Ten comments were received concerning the effects of hydrologic condi~
tions. These commentd have been subdivided into two topics: changes in
recharge and FEA clarifications.

Changes in recharge. A few commenters addreased the problems of esti-
mating recharge to the water table on the basis of precipitation, pointing
out the complications inherent 1in using regional methode for site-specific
applicatione., The valldity of the flux and recharge estimates usad in the EA
wag questloned in several comments.

Responge. Varlous approaches were used to estimate recharge in the EA.
The discussion of the approaches  in Section 6.3.1.4.2 were expanded to
{nclude Czarnecki (1985) '‘and Czarnecki and Waddell (1984). Limitatlons of
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regional methods are +xplicitly discussed in the EA in Section 6.3.1.1.5, and
the text notes that ¢he DOE places confidence in the regional relationships
between precipitatior,, flux, and recharge and in theilr application to Yucca
Mountain. These relazlonships have provided acceptable wvesults in other
areasg, Tt should be recognized that modern recharge estimates derived from
regional methods by uzsrnecki (198%) are compatible with pite-specific flux
egstimates by Montazer and Wilson (1984}, The flux estim :e¢8 by Montazer and
Wilaon (1984} are for current conditioms; future pluvia' conditiona would
undoubtedly 1lucrease flux and .recharge. Site hydrolog ¢ <onditions will be
more firmly establishei after in situ testing in the exyloratory shaft,

EA clarifications. Commenters ware concerned with inconsistenciea in
the EA text wirh regard to the hydrologic effecta of climatic changes.

Responge. Section 5.,2.2 has been revised to acknowledge the potential
for c¢limatic changees to modify hydrologic conditions. Inconsistencles in
Section 6.4.2 with regard to estimatea of increased precipiltation during
pluvial conditionsg have been corrected to reflect the most recent estimate by
Spaulding et al. {1984) of 100 percent above modern precipitation. The
modeling studies on water-table poaitions during pluvial periods were based
on a 100 percent increesse In precipitation (Czarnecki, 198%}. Text in
Section 6.3.1.4.3 discusses possible changes in hydrologic conditinns during
pluvials.

Issue: Effec¢ts on waste 1solation

Nine comments were recelved on the 1ssue of the effects of climatlc
changes on the abllity of the Yucca Mountain site to isolate waaste. The
commente address two general toplcs: Increases in radlomuclide transport,
and reposltory performance.

Increases in radionuclide tranaport. Commenters questioned the DODE
finding on potentially adverse conditions that perturbations in hydreolegic
conditions over the next 10,000 yeara are not likely to be sufficlent to
significantly iucrease radionuclide transporxt to the accessible environment.
Reliance on geochemical retardation under pluvial conditlons was noted to be
unsupported, and an inconeistency with a finding of not present on favorable
candition 2 in Section 6.3.1.1 {(Geohydrology) was aleo noted.

Response. The DOE position In the draft EA of not presemnt for the
second potentially adverse condition 1n climatic change was claimed because,
even though the return to maximum pluvial conditions within the next 10,000
vyears is considered possible, this would not significantly increase the
transport of radionu¢lides. Under this situation, the scenarios that must be
enacted to allow sufficlent volumes of water to contact the radioactive waste
and dissolve sufficient material to exceed the Environmental Protection
Agency release limits are unlikely as canm be shown by comparison with Sinnock
et al. (1984), EA Section 6.4.2 provides a thorough discussion of potential
releagses for the upper bound on expected flux of 0.5 millimeter {0.02 inch}
per year. Assuming very low direct sorption under fracture-flow conditions,
matrix diffusion 1s expected to remaln effective 1n reducing releases per
unit time by a factor of up to 400 {(Travie et al., 1984). Calculations by
Sinnock et al. (1984) did not include retardatiom in the fractures, as
suggested by several commenters. Increased fluxes sufflcient to cause
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saturation of the hog'. rock would also decrease radionuclide golunilities
bacause ledgs oxidizir,, conditions would be developed (Sinnock et wul., 1984;
and Section 6.3.1.2.4, potentially adverse condition 3).

It should be noied that favorable condition 2 in geohydrology differs
markedly from both tha geohydrology and climatic changes mncentlally adverse
conditions., The favorable condition, which was not clatued, requires that
expected changes would not affect or would favorably a' “ect the ilaclatiom
capabllity of the repository over 100,000 years. The gecnydrology favorable
condition ia clearly B more eevere condition to meet, b:cause it requires
that no effect or a fivorable effect on isplation resuit from any possible
climatic cycle ¢ trend., The gechydrology potentially & verse condition I,
considered not present, vequires that expected changes in geohydrologlc
conditions he aufficient te eignificantly increase radionuclide transpert
compared to pre-waste-emplacement conditliens. This condition does not
specify s time frsme or how significant a chenge 1is needed, although it is
agsumed that 100,000 years should be the period of concern. Findings of not
presant on both of these potentislly adverse conditione have been made in the
final EA, and text revisions have been made to strengtaen the support for
these findings.

Repository performance. A few commenters addressed general queations
of repository performance under expected c¢limatic changes, questioning the
reliablility of extrapolation of climatic information over 10,000 yeare and
the validity of current data on the effects of climatic change.

Response, The DOE haa used available evidence to reach preliminary
findings for all guidelines as mpecified In Appendix III of 10 CFR Part 960.
Several approaches are used in the EA to establish the likelihood that future
climatic changee could lead to diminished isolation performance, including
review of evidence from field atudies for past positions of the water table;
computer-modeling studies to determine the poesible affects of maximum
pluvial conditions on the water-tahle position; and review of performance-
analysis calculations of a variety of scenarioe reflecting climatic extremes
and conservative, but realiatic, aspumptions., During slte characterization,
further atudies will reduce uncertainty in the boundaries of the basins
within the Death Valley ground-water system, allowing bhetter predictlions of
the effects of expected climatic changes on the interaction of the ground--
water basins and the concomitant changes in other hydrologlc conditioms. 1In
situ studies will also improve the ability to predict the effects of climstic
changes on conditions in the unsaturated zone., It should be noted thst
isolation requiremente apply to the 10,000 years following closure, although
gome technlical guldelines require an asseasment of the long-term predict-
ability of site conditiomns over 100,000 years.

Issue; Miscellaneous

Nine comments addressed errors in the EA text, or suggested clarilfica-
tione to improve diecussions of climatic trends in the EA. Two toplcs were
identified from the comments: general text corrections and climatic trends,

General text corrections. An error in conversion of temperatures from
degrees centigrade to degreea Fshrenheit waa noted. 1In addition, one
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commenter felt that ~he wording relative to a statement on paleoclimatic
evidence needed clar:fication.

Responge, The corrected convarsion from centigrade to Fahrenheit was
added to the final KA. The wording regarding a statemer: on paleoclimatic
evidence for lake positiona was clarifled by lasertion +f the term "shore-
lines” indicating tils 1s the form of evidence that 1a balng used Iin the
final EA,

Climatic trends. A few commenters addressed var cus aspects of the
climatic trends that are recognized in the western Uni-ad States. Ope
commenter questioned the role that atmospheric increases of carbon diloxide
might play 1in climatic changes 1in southern Nevada.

Responge. The atatement in the draft EA on the tole of the Slerra
Nevada Mountains in the increasing sridity of the Southwest during the
Quaternary has been attributed in the final EA to Winograd et al. {(1985),
rather than Winograd and Doty (1980). A review of literature on paleo~
climates haa been added to the final EA to provide altsrnative interpreta-
tions where appropriate. Several commenters pointed out that long-term
trends toward increesing aridity are not contradicted by eyclic fluctuations
from wetter to more arid conditions that are superimposed on the trend. One
commenter implied that downgradient migration of discharge points in the Ash
Meadows basin during Pleistocene was attributed by Winograd and Doty (1980)
to trende of increasing aridity; such is not the case. Section 6.3.1.4.)
clearly describeas these changes as related to changes in the configuration of
ground~water basina within the Death Valley ground-water system.

Ce5.5 EROSION

Thia category of comments 1a concerned with rates of erosion at Yucea
Mountain and depth of the propormed repository. Ten comments were recelved in
this category. Three commenters noted that the data to support the erosion
rateg cited In the draft Environmental Assessment (EA) are few and that
additional data and alternative interpretations sre avallable in the scien-
tific literature. Two commenters noted that potential tectonie activity is
not adequately considered in the discussion of erosion ratea. Three com~
menters stated that the 2(0(0-meler depth in Lhe disqualifying condition 18 an
arbitrary number without a sound baals. One commenter noted that the erosion
guideline did not addresa the possibility of fractures providing access from
the repositery to the surface. Another commenter questioned that data
obtained during excavatlon of the exploratory shaft would provide information
on eroslon rates at Yucca Mountain,

Resgonse

The U.S. Department of Energy (DOE) agrees that additional data are
needed to develop a complete understanding of erosion rates at Yucca
Mountain. Comprehensive studies are beilng planned for site characterization
to provide a more complete data base and Lo evaluate alternative hypothesea

regarding the effecta of future climates and tectonlc activity on erosion
rates.
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Regarding the 200-meter (656-foot) depth criterion, it is noted that the
Nuclear Regulatory cCommissaion concurred with this depsh figure. It is
further noted that ihis depth is sufficlently great that any concelvable
eroslon rate will not uncover or otherwlse advarsely affect a repoaltory
within the next 10,000 years.,

The comment reparding fractures providing access f. @ the repository to
the surface presumably 1s a concern related to movement :f radioactive gasea
to the surface, The disqualifying condition for erc-i{.n 1s an explicit
constraint on positioning the repository and only requ. ruu that the facility
be located more than Y00 meters {656 feet) below the gry 1d surface. The gas
transport question wiil be thoroughly investigated durirg aite character-
ization. Until uccess to the proposed repository depth 18 provided, it ia
not pogsible to evaluate the gas transport question.

The DOE agrees that no information bearing on erosion rates will be
obtained from the exploratory shaft and has revised Section 6.3.1.5.7 of the
EA accordingly.

C.5.6 DISSOLUTION

The characteristice of rock dissolution within the repository horizon
are necessary to determine if radionuclide releases are likely to be greater
than are allowed by the ragulations., None comments relating to diesolution
were tecelved. These commente are categorized into three fysues: (i) Repos-
itory Conditions, (2) Evidence for Dissolution of Tuffs, and (3) General
Criticism.

Issue: Repository conditions

This isaue relates to expected repository conditions following closure.
One comment received expreesed concern that the near-fleld emplaced repos-
ltory will not offer standard temperature and pressure conditions. The
commenter questioned the validity of the experimental results presented in
the draft Environmental Assessment {EA), Two additional commenters asked
about the expected temperatures near the waste disposal containera.

Resgonse

Those parties Involved with experiments and testing are aware that the
repoaitory condftions will not be at standard temperature and pressure,
Temperature limits on spent fuel waste disposal contalners are 350°C (662°F).
The maximum temperature reached in rthe rock msterial is related to the
spacing of waste disposal containers. The pressure will remain at approxi-
mately one atmosphere, but the temperature will rise. Experiments and tests
are being conducted at elevated temperatures up to 250°C (482°F) and the
equilibrium pressure of water vapor over golutlons at thode temperatures
where experiments are run at over 100°C (212°F). A combination of laboratory
experiments and geochemical thermodynamic and kinetic models are being uaed
to predict long-term repository conditions.
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Isgue: Evidence for :llssolutlon of tuffs

Three comments ¢ire received in this area., Two of ihe commenters ques~
tioned the statement that tuffe in the repository settirg will have a low
dissolution potentia’!, giving the followlng reasons: liitle is known about
the relevant reacti~: rates, determination of silicate ‘uermodynamics is a
complex problem, an., reactions which occurrad during tt.: Quaternary were
subject to different conditlona than those expected wit-in the repogitory.
Or.a commenter agreed that there 18 no evidence, based or 8 review of the
literature, to presume that significant dismsolution w 1{ occur that would
lead to radionuclide relaeases greater than are allowubie. ALL of the
comments stated that there 1la a significant ralations: ip batween tuff
mineralogy, aqueogus chemistry, and radionuclide transport.

Responsge

The question of possible evidence for dissolution of the host rock haa
been examined in the unsaturated zone Iin the wviciniry of the exploration
block and Well J-13 where the Topopah Spring Member ia uelow the water table.
The lack of indication of solution, even within the saturated zone, is
compelling evidence that the volcanie¢ rocks at Yucca Mountain are not subject
to disaglution to any significant extent. Since these conclusions are baged
on fleld ohservations, additional data resulting from laboratory-based
studies on rates of dissolution or the complexity of sllicate minerals would
not sexrve to change them. Dissolution processes during the Quaternary and
future diseolution rates are discussed in Section 6.3.1.6.5 of rthe EA.

The relationship between tuff mineralogy, aqueous chemlestry, and radio-
nuclide transport has been investigated and will continue to be investigated
during site characterizatfon., Current information indicates that aqueous
chemistry and tuff mineralogy are at or nesr equilibrium conditions (Ogard
and Kerrisk, 1984).

Iseua: General criticlsm

Three comments were recelvad that griticized certain points in the dis-
cussion of the dissolutlon potential of tuffs., One commenter stated that
experiments similar to those performed on the Bullfrog Member should also he
conducted on the Topopah Spring Member., The second commenter stated that six
authoritative referenceas were ignored with respect to the influence of poten-
tial changes and water chemistry on dissolution. The third commenter
suggested that Section 6.3.1.8.7 contradicts the first paragraph of Section
6.3.146.6.

Response

The reference cited in Sectlon 8.3.1.2.2 of the draft EA (Knauss et al.,
1984) describes the experiments that have been performed on the Topopah
Spring Member. Since the writing of the draft EA, several other publicationa
which discuss these experimental results have been published.
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The six reference: noted in the second comment were considered in
arriving at the conclus long that were presented in the section on diassolu~
tion. As an example, Kerrisk (1983) referenced four of the six in a
digcusaion of reactiorn~path calculations of volcsnic~glass dissolution.

The experiments that are planned for site characterisation {Section
6.3.1.6.7) are to cont.rm what ie stated in Section 6.¢3eied.b.

C.5.7 TECTONICS

Addregaed in thia category are 123 comments concernin, the assessment of
postclosure tectonics at Yucca Mountain as presented in the draft EA (Sectiomn
6.3.1.7). The primary function of this technical guidelise le to ensure thst
the likelihood of disruption of waste isolation due to tectonic processes is
at or below acceptable levels based on all availsble information. The first
two issues cover the potential for volcanic and seismic getivity in the
vicinity of the aite. The potential for a release of reiloouclides due to
toctonic processes 1s the focus of the favorable conuition {Section
6.3.1.7.3), the qualifying condition (Section 6.3.,1.7.1), and the disqualify-
ing condition {Section 6.3.1.7.5) in the Environmental Asseesment {(EA). The
U.5. Department of Energy {(DOE} conelusions on all three conditlions have been
challenged. The commenta are categorized into three fasues: (1} Potential
for Voleanic Activity, (2) Potential for Seiamic Activity, and (3) Potential
for Tectonically Tonduced Loas of Contaiument.

lague: Potential For volcaniec activity

Fifteen comments were received on thls issue. Included are remarks on
the data used to assess the potential for volcanism at the gite and the
analyses of those data. Questions directly addressing the possibility of
disruptien of an underground repository by volcanic activity are addressed
geparately in the final i1ssue. Specific toples covered below are: silicle
volcanlism, hydrothermal and hydrovolcanic activity; and eruption of volcanice
materials.

Silicic volcanism. Several commenterd noted that the effort in the EA
concentrated on examining the potential for basaltie volcanism, while eilicie
volcanism was de-emphasized.

Response. The U.S. Geological Survey (USGS, 1984) reviewed availlable
data on silicic volecanism and concluded that no ailicic wvolcanism has
occurred within 100 kilometers {62 miiles) of the site during the last
& million years. Firat silicic and then basaltic volcanism have become
increasingly concentrated toward the margins of the Great Basin during the
last 14 million years {Christianaen and McKee, 1978). Based on these
observations, the likelihood of silicic volcanic activity over the next
10,000 years 1is probably negligible.

flydrothermal and hydrovelcanic aetivity. A ovumber of commenters noted
that the potential for bydrothermal and hydrovolcanic activity was not
discussed in the EA,
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Reaponge. Stguificant hydrothermsl activity is usually asscciated with
long~lived centers ¢ andesitlc to silicic volcanism. 4s discussed above,
evidence for recenL 3ilicic volcanlgm is absent in the vicinity of the aitae.
Areas of amall~volum: basaltic volcaniem with youngest ages close to 300,000
years old are probal:ly characterized by a low thermal {lux incapable of
supporting hydrothermal activity. Hydrovolcanic eryptiupg (l.e., explosive
volcanic activity arsociated with magma-water Interactica) probably accur in
less than 2 percent of all weatern U.S8. eruptions (Smi :, and Luedke, 1984),
The significance of both types of secondary volcanic ;rocesses will be
farther evaluated during site characterization.

Eruption of volianic materials, FEstimates for ii,. probsbility of
volcanic erupticn at a site at Yucca Mountain were guest;oned by the largest
number of reviewers commenting on the lssue. 1t was suggested that ailicic,
hydrothermal, and hydrovolcanic activity should be included in probability
calculations. Derivation of the mean probabllity (approximately 1} chance in
10,000 over 10,000 years) was not clearly explained in the EA. Some com-
menters noted that age dating of volcanle features was incomplete, One
reviewer felt that high heat flow due to subduction precesses beneath Yucca
Mountain would make construction of a repository there imprudent, Finally,
ona reviewer psserted that the potential for large-~scale Impoundment of
surface waters Linduced by volcanic activity (potentially adverse condition in
Section 6.3.1.7,4) may be pregent at the silte, In disagreement with the
findings of the EA,

Response. As discussed in the previous two toplc reaponsse, ailicic,
hydrothermal, and hydrovolcanic activity are presently thought to be
unimportant contributors to recent volcano-tectonics in the vielnlty of Yucea
Mountain. Should studies conducted during site characterization alter this
perception, these procegses will be considered in a tharough assessment of
the potential for future volcanic activity. Further work is required to
better resolve a mean prubability for the eruption of volcanlas at the site,
Section 6.3.1.7.5 1in the HA, aa well as favorable condition L, have been
revised te include further discussion of volcanic evenlL probabilities. The
Site Characterization Plan will outline the requirements for the study.
Sampling and age dating of volcanic centers will continue under. site
characterization. Subduction-controlled volceanism and attendant bheat flow
probably ceased to be important in the Great Basin more thsn 10 million years
8F0.

In response to the challenge to the findings on potentially adverse
condition 5 in Section 6.3.1.7.4, the low average rainfall and high evapora-
tion rates make large impoundments of surface waters resulting from any.
natural phenomengn highly unlikely. Thia potentlally adverse condition is
judged to be not present at Yucca Mountain.

Issue: Potential for gelsmle agtivity

Seventy-two comments were received concerning the potential for seismie
activity in the vicinity of the site. Most of the commenters focused on the
incompleteness of the present information on historic and prehistcoric. fault-
ing and questioned the adequacy. of probability, recurrence, and ground-motion
computations based on current understanding of tectonles near the site.



Comments concerning tne potentlal effects of fault movement on the contain-
ment of waste at th: raepository are addressed in the followlng 1issue.
Presented here are re¢sponses to comments on the following toplca: regional
selsmicity, fault delineation and dating, earthquake piobablilities, and
faulting effects on yround-water flow,

Regional geism'iity. Reviewers expressed concern ~er several aspects
of the regional reismicity around the Yucca Mountain si.3:. Major comments
centered around the proximity and assoclation of the s:ti to zones of aelamic
activity in the western United States such as Mammoth &%=, the San Andreas
Feult, the Nevada Seismic Zone, the Intermountain Sejs ‘c Zone, and the
East-Weat Seismi.- Belt, Corrections to distances to the:e features and to
earthquakes within them as given in the EA were requeated. The quiescence of
the Lae Vegus Valley Shear Zone was questioned as was “he possibility of
exploslen~induced afterehocks due to testing at the Nevuda Test Site (NTS).
Citing the short record of historical selemiclty at the site, one reviewer
challenged the conclusion that potentlally adverse couadition & (Section
6.3.1.7¢4 of the EA) of local seismiclty exceeding that of the tectonic
getting i1s not present at the site, This commenter and others suggested that
more earthquake data are necessary to adequately gasess local seismieity
patterns.

Response. Location of the site relative to the Ban Andreas Fault 1in
wegtern Californla, the Nevada Selsmic Zone, and the Intermountain Seismic
Zone 1a not thought to represent a ma)lor seilsmic hazard. In addition,
inclusion of eeismicity dsta from these three reglonms and Mammoth Lakes 1n
assessments of seismle risk at Yuecea Mountain may be appropriate for certain
purposes, but would not be appropriate for site-speciflc hazard studies. The
mechanism generating earthquakes along the S5an Andreas Fault 18 different
from that operating at the alte, which 18 far from the boundary. Also, the
results of Chrietiansen and McKee (1978) suggest that the higher rates of
gselsmicity within the Nevada and Intermountain seismic zonea and at Mammoth
Lakes are conalstent with a migration of volcanism and faulting away frem the
center of the Great Basin and the site, and toward the eastern and western
edges of the Great Basin. Seismiclty of Mammoth Lakes 18 almost certainly
assoclated with the migration of magma at depth. . There is no evlidence that
magma bodles exist beneath or near Yucca Mountain. The outline of the
Eagt-Weat Seismic Belt 1m, of course, subjective and has been removed from
Figure 3-9 (Historical seismicity 1in the western Unlted States} of the final
EA. The site 1s located on the southern fringe of this belt, in a reglon of
relative seismle quiescence. The Las Yegas Valley Shear Zome has also been
seiemically qulet, as have been most northwest-trending-faults Iin the Great
Basin (USGS, 1984).

Several distance measurements have been changed in the final EA as &
reault of commente by reviewers. The diatance from the site to the Owens
Valley earthquake 18 given ae 130 kilometers (Bl milee) (Section 6.3.1.7.4).
Ite magnitude 18 reportad as 8+. The dietance to the Intermountaln Seismic
Zone 1ig stated as "... more than 250 kilometera (155 miles) east of the
aite ..." (Section 6.3.1.7.4),

The closest underground nuclear explosiona have been located 40 to 50
kilometers (25 to 30 miles) from the site. Exploailon-induced afterghocks
have been documented and analyzed (ERDA, 1977). The vast preponderance of
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aftershocks occur at shallow depths (probably less than 5 kiloreters
{3 miles), and are located within 14 kilometers (9 miler) of groumd zero of
the preceding explosion (ERDA, 1977),

Though local miiroearthquake data for the site are ilmited sto a few
years, the U.S. Gec.oglcal Survey (USGS, 1984) reported .hat the seismic
record for the regilon is complete for all earthquakes g -~ster than or equal
tc a magnitude of 4 to 5 ocecurring 1n the past 40 years. All events between
magnitude 7 and 8 that have occurred in the region ove* ihe past 130 yeare
are likely to have beun documented. New information ¢: focal mechanisms of
earthquakes in the wicioity of Yueea Mountailn has bheen p 2sented by the USGS
(1984) and has been 1incorporated Inte the final EA. He:ther the seigmic
record nor the regional tectonlcs indicates that future selamicity at the
site 18 likely to be more frequent or of higher magnitude than that occurring
throughout the southern Basin and Range Province., Therrsfore, potentially
adverse condition 4 (Section 6.,3.1.7.4 of the EA) 1s cunsldered to be not
preaent at the site. The site characterization program will enhance uonder-
standing of selsmicity patterns at Yucca Mountain and in the surrounding

reglon and will permit a more confident extrapolation of the data Into the
future.

Fault delineation and dating., The largest number of comments on this
iasue addressed the adequacy of 1lnformation on the delineation and age of
faults near the pite., It was polnted out that all faults on Yuycca Moumtain
require further study and various techniques for accomplishing thie goal
(e.g., low—sun—angle photography, treanching, establishing better atrati-~
graphic relatlonships) were guggested. Citing the work of Swadley et al.
(1984) and Szabo and Kyser (1985), several reviewers contested the conclusion
that there 1a no unequivocal evidence for surface faulting within the
1,100~aquare~kilometer (425-square-mile) area of the site during the last
40,000 years. Commenters interpreted the work of Carr (L$84) to indicate
that uplift rates on the Windy Wash Fault near the site are equal to those in
tectonically active areas of Death Valley., The stratigraphy-determined age
of nearby block-forming faults was questioned. Also, reviewers noted Lhat
the EA did not adequately conaider strike-slip faulting.

Response., Studies and maps of the types suggested will be evaluated for
inclusion 1n the site characterlzation program to better understand the
location, age, and selsmic potential of faults at Yucca Mountaim, Conclu-
sions preseunted in the EA approprlately ivcorporated all avallable published
information on faulting in the vicinity of the site. The Swadley et al.
(1984) reference was being produced concurrently with the draft FA. At the
time of publication of Swadley et al. (1984), there wse no unequivocal
evidence of surface fault diaplacement younger than 40,000 years within s
1,100-8quare~kilometer (4Z5-square-mile) area around the Yucca Mountain site.
New data (6 age~dates) on the thermoluminescent age of a disturbed eclian
811t in eastern Crater Flat may Indicate surface displscement on the order of
1 to 10 centimeters (0.39 to 3.9 inches) during the Holocene {(Dudley, 1985),
Dudley also states, however, that this dating technique ia highly provisional
and that these dstes are preliminary and have not been verified.

The work of Szabo and Kyser (1985) reports ages from 26,000 to over
400,000 years for eecondqpy carbonate depogits in fauwlt—-telated fractures
from drill cores at: Yucca Mountein., However, these preliminary resuvlta were
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based on few samples an.., as Szaho and Kyser (1985) state, may or mafy not be
indicative of the timirg of faulting eplsocdes, These ages tepresent a
minimum age for the fracturing {(i.e,, the dates represent the age of the
carbonate deposition oud not necessarily the age of the preexisting
fracture),

Reviewers incorrectly interpreted the work of Carr (/4b4), where the
rates of displacement for the Windy Wash Fault were 0.3 v-cer (1 foot) per
1,000 years during the period of time from 12.9 to 11.7 m.llion vears ago,
not at the present time., Discussions by the USGS (19B84) s:qgest thst the age
of block-~forming faults near Yucca Mountain, based on .le stratigraphic
relationship of tue Timber Mountain Tuff to Paintbrush ' :ff, 18 between
12,5 and 11.4 wiilion years.

The discussion of strike~slip faulting has been expanded ip the final EA
to include both major regionsl strike-slip zones (Section 3.2.2 of the final
EA) and to review evidence for lateral movement on faults at and near the
slte.

Earthquake probabilities. The analyeils of the likelihood of faulting
and strong ground motion at the Yucca Mountain site was the object of criti-
cism from a number of reviewers. Objections were raised on the exclusion of
Yucca Mountain faults from calculationa of recurrence rates for large
earthquakes near and accelerations abt the site, despite the acknowledgment
that some faults at Yucca Mountaln may be potentially active. Commenters
suggested that the potentiasl for future selamicity was not adequately
assessed in support of the favorable cendition (Section £.3.1.7.3 of the EA)
and that strike-elip faulting should be coneidered 1in analyses of the
potential for earthquake activity. Reviewers expressed the importance of
examining the late Quaternary record to examine short~term, cyclic tectonic
trends and also questioned the recurrence rate of major earthquakes in the
area given in a preliminary verslon of Carr (1984). A coumenter suggeated
that surfictal warping or faulting due to ground-water withdrewal be
agpesged. One reviewer raguested & wording change concerning the connection
between volcanism and surface faultirg during the Quaternary.

Response. The calculation of peak acceleration requires a list of
faulte that are thought to represent the greatést hazard to the slte and for
which dimeneions are well known. At the time of preparation of the aeismic-
hazard prediction reported by USGS (19B4) and Rogers et al., {1977}, the fault
map {Scott and Bonk, 1984) of the Yucca Mountain aite was not available.
Although stress measurements indicate that north-trending faults at Yucca
Mountain are sc oriented that slip may be possible, confidence in the lengtha
and elip histories of these faults 18 not sufficient at this time to estimate
magnitudes, although estimateés will be made during seite chavacterization,
Further, the attenuation curves of Schmsbel and Seed (1973) used to compute
ground-motion estimates for the EA are outdated; newer relationehipe are
presented in Section 6.3.3.4.5 and will be used fer seismlc hazard evalua-
tiona during site characterigation. A table of recurrence eatimates compiled
from availahle literature for the NTS region for magnlrudes of 7, 6, and 5
wag added to Sectilon 6.3.1.7.5 of the final EA.

During site characterization, more thorough Ilnvestigations of seilsmilc—
ity, strike-slip and normal faults of Quaternary age, and attenuation
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parameters will permit an improved analyels of the potential for faulting
near Yucca Mountain. The recurrence estimate of Carr (1%84) has been deleted
from Sectionm 6.3.1.7.% of the EA because of a change in the supporting
reference and at the request of the reviewers.

It seems unllke'y that warping and faulting due (o ground-water
withdrawal are possi.le 1n locations such ae Yucca Moun: “in where the water
table is at least 500 metere (1,640 feet) below the sur:.¢e. A& raquasted,
the sentence in potentially adverse¢ condition 1 in Sectjon 6€.3.1.7.4, has
been changed to read "... there i1s suggestive evidenc. that ... aurface
faulting may have acconpanied the volcanigm +.."

Faulting effects on ground-water flow., Several commenters suggested
that evidence doea not support the eonclusion that tecionle processes,
specifically faulting, that could adversely affect ground-water flow are not
likely at the site (potentinlly adverse condition 6 in Section 6.3.1.7.4).
Reviewers felt that faulting could iIncrease hydrologic flux and travel timas
and alter the depth to the water table. One reviewer argued that the
potentlal for disruption of the ground-water syatem should be evaluated for a
104,000~year time period under the full range of conditions expected during
that time frame.

Response. The nature of flow under unsaturated conditions ip a
fractured porous medium (Wang and Narasimhan, 1985) makes it unlikely that
the development of new fractures could alter flow conditions to any extenk.
At Yucca Mountain the water table is at least 500 meters (1,640 feet) below
the surface, The DOE concludes that changes in the ground-water flow syatem
are highly unlikely to lead to significant increases in radionuclide trana-
port during the 10,00U-year perlod epecified In the DOE eiting guideline
(10 CFR 960.4-2~1) and thus potentially adverse condlition 6 1in Section
6:3.1.7.4 of the EA is not present at Yucca Mountsin.

Insue: Potentlal for tectonlcally induced loss of contalnment

Reviewers of the draft EA submitted 36 comments directly addressing the
potential for radionuclide release due to future tectonic processes or
events. As a result, all comments 1n this 1saue directly or Indirectly
challenge the DOE findings on the favorahle condition (Section 6.3.1.7.3),
the qualifying condition (Section 6.3.1.7.1), or the diaqualifying condition
(Sectlon 6.3.1.7.5) as detailed in the EA. The favorable condition states
that Quaternary rates of igneous and tectonic activity suggeat that there is
a less than one in 10,000 chance over the next 10,000 years of release of
radionuclides to the accessible envirooment. The first two topice In this
issue cover challenges to the finding on the favorable condition based on
potential for future volcanic and seismic diseruption. Preliminary qualificar
tion of the elte 1s possible as long as release of radionuclides above those
allowable 1s not judged to be likely 1in the future. The site will ba dis-
qualified if the Quaternary record suggestd that ground motion or fault
movement 1s likely to lead to a loss of waste isolation. Questions on these
final twoe conditions are addressed under the third topic. The follewing
topice sre entitled: chsllengea to findinga regarding volcaniam, ehallenges
to findings regarding eelamicity, and challenges to qualifying and diaquali—
fying conditions.
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Challenges to findinges regarding volcanism. Several commeniers sug-
gested that the favorable condition is not met &t Yucca Mountain oa the basis
of either the record of volcanism near the alte or the inadequacy of the
volcanic record.

Responge. Ag discussed in the first issue, smal) -volume basaltlic
volcaniam 1s thought to be the moat likely form of futu. 2 volcanism in the
southern Grear Basir., Exhumation of 8 repository by o nioslve cratering
aasoclated with hydrovolcanism 1s unlikely; cthe depth § burial of the
repository is about four times the depth of craters fo.md by such procasses
(Crowe et al., 1985). The most recent probabilitxqc.laulations Egr the
eruption of basalts ai the elte 1s batween 4.7 x 10 ~ ar’ 3.3 x 10 for s
10,000-year perind. The smaller probability clearly mewis the favorable
condition, and the higher bound does not. This conclusion 1s based on an
assumption that penetration of the reposlitory by basalts wtll lead to radio-
nuclide releases. A study by Link et al, (1982) sgsessed the potential
radionucide releases asgociated with voleanic activity {see EA Section
6.3.1.7.6). Work completed during site characterization will assess the most
appropriate probability value bascd on an evaluztion of data aspumptlone and
on structural controls of past volcanlc activities in the region. Until this
work 1s completed, 1t is concluded that the favorable condition 1is not
present and the EA has been revised to reflect thias,

Challenges to findinga regarding seismicity. Other revliewers suggested
that the favorable condition 1s not met 8t the site because of the prob-
abllity chat faulting and ground motion will directly csuse a loes of waste
isolation or because of potential changes Lo hydrologic conditiens resulting

from seismic activity. Commenters noted that seismiclty was not evaluated in
support of the favorable condition.

Response., The draft EA did not present a thorough analysis of the prob=-
ability that earthquakes could disrupt waste 1solation at the site because
such calculatione are not yet avallable. In the event of geismicity In the
vieinity, the risk of demage to underground tunnels and postclosure struc-
tures 1s thought to be sgmall because tunnels in tuffaceocus rock have been
observed to remain etable during nearby underground nuclear testing. More
importantly, with the upper bound on flux thought to be present withim the
potential host rock (0.5 millimeter (0.02 inch) per year, Wilson, 1985), even
direct Eracture disruption of waste dispeosal contailnere in Lhe repository is
unlikely to lead to releases of radionuclides to the accessible envirunment
at a sufficiently fast rate to exceed the EPA release limita. To asaturate
the deepest portion of the repository, the water table would have to rise a
minimum of 185 metera (600 feet), which is an unrealistic occurrence.

Challenges to qualifying and disqualifying conditions. Challenges to
concluaions on the qualifying condition (one commenter) and to the disquali-
fying condition (several commenters) were based primarily on the hypothesis
that ground motion, faulting, and accompanyling perturbatlions to hydrologic
conditions could result in eignificant release of radicnuclides. Most
commenters suggested that evidence 1ndicetes the potential for a large earth-
quake over the mnext 10,000 years. One commenter cited the potential for
disruption of the repository due to nuclear testing at the Nevada Test Site.
Several commenters questioned the reliance on low water flux to support the
absence of the tectonics disqualifying condicion.




Response, No mechunisms have been ldentified that suggest a potential
for unallowable loss of radionuclides from the engineered barrier syatem and
transport to the access’ble enviroament. The USGS (1984) eatimates that the
Bare Mountain Fault, ). kilometers (9 miles} from the site, 1s capable of
producing a magnitude €¢.8 earthquake resulting in an accelcration of 0.4g at
the surface of the si?». larger accelerations are posaibir should active
faults exlet closer to the site.. Only three small earthqrukes (magnitudes
leps than 2} have been recotded at Yucca Mountain during & years of intensive
monitoring. In additlon, nuclear teste are confined to dirtances of 40 to
50 kllometers {25 tu 30 miles) from the site, and afters wcke generally arae
restricted to distances within 14 kilometers (9 miles) o’ ground zero.
During site characterization, seismic-design analysis by exjerts 1ln the field
of hazard assessment will establieh appropriate seismogenic sources for con-
slderation of preclosure and postclosure engineering and geologic structures.

Most importantly, loss of waste isolation due to disruption of the
repoaitory by strong ground motion or even direct fracturing alone 1g highly
unlikely., Loss of waste isolation requires & medlum capable of dissolving
and transporting sufficlent radionuclides to the access:ible environment
within the prescribed period of time. If the flux within the host rock 1g as
low as currently thought (less than (0.5 millimeter (0.02 inch) per year,
Wilson, 1985), there will be Insufficlent flux to cause an unacceptable
release of radionuclides (Sinnock et al., 1984)}.

Naw fractures produced by faulting would be llkely to have negligible
cffects on hydrologle Flow through uneaturated fractured porous rock {(Wang
and Narasimhan, 1985).

The only posgsible mechanism for release would be the penetration of the
repeeitory by sufficlent magma and further eruption of msgma so that
dlspersal of some radionuclides could occur. The probabilities of wmagmatic
penetrationmgf the repository over a 10,000 year period range from 4.7 x 107
to 3.3 x 10 Y, and the consequences of volcanic events, as predicted by Link
et al, (1982), have been added to the final EA in Section 6,3.1.7.6.

In addition, advergse consequences of any release of waste are predicted
to be small. The final EA maintains the findings of the draft EA that
(1) the evidence does not Indicate that the Yucca Mountailn site 1s dlisquali-
fied and (2) the evidence does not indicate that the site 1is not likely to
meet the qualilfying condition for postclosure tectonics.

C.5.8 HUMAN 1INTERFERENCE (NATURAL RESOURCES)

The Human Interference technical guideline deals with the potential for
the site to contaln natural resources that could be economlcally attractive
and thereby cause future interference with the repoaltory. Forty-omne
comments received in this category have been subdivided into four igsuea:
{1} Mineral Resources, (2) Water Rasources, {3) Geothermal Resources, and
{4) Miscellsneous.

005-48

3990 9 | § 7 &



Issue; Mineral reaourc:s

Twenty~three comm:nte were received on the mineral vresources jssue,
These comments addrese the potential for mining operations at or near the
Yucca Mountain site to exploit the mineral resources of th: area. The topiles
addressed include: mi.eral resource potential, mineralization of calderas,

economic mining contributions, geochamical sample reportiiy, and editorial
changes.

Mineral resource potential. BSeveral commenters 1-dicated that the
U.8. Department of Energy (DOE) had no basis for conc.t:iing, through
literature review, that Yucca Mountain does not have an ec.nomically Ffeasible
potential for mineral resource exploltation. In addition, these comments
indicated thar all relevant data had net been considered and that other data
were misrepresented.

Response. The DOE developed 1its position regarding the mineral
resources of Yucca Mountaln by assessing the results of the following
activities:

1. Mineral inventories were conducted by literature review (Bell and
Larson, 1982) and by combined literature review and field investi-
gation (Quade and Tingley, 1983). The regults indicated that there
18 no evidence of past mining activity at Yucca Mountain nor any
evidaence of existing economic mineralization. Results also
indicated that there are ng economically significant nonmetallic
mineral deposits located at Yucca Mountaln that cannot be found in
economical deposits elsewhere in Nevada.

2. Fleld exploration and geologlc mapping was conducted by the
UsS. Geologlcal Survey {Chriatlansen and Lipman, 1965; Lipman and
McKay, 1965; Scott and Bonk, 1984) for Yucca Mountain and surround-
ing areas. No evidence of economic mineralization was reported or
mapped.

3. Exploratory boreholea at and near the Yucca Mountain site have been
driilled. Cores and cuttings derived from these boreholes are rou-
tinely analyzed by geochemical methods. No mineralization has been
found of economic importance. A sample from drill hole USW G-1
taken at 1,072 meters (3,515 feet) below the surface showed "... an
abrupt 1lncrease in the intensity of alteration, presumably caused by
hydrothermal solutions ..." (Spengler et al., 1981). An analysis of
the sample showed that 1t contained 0.64 ounce per ton silver and
0.02 ounce per ton gold (raported aa parts per million 1in the
reference). These concentrations are not economlcal at the eurface,
let alone at a depth of 549 meters (1,800 feet) below the water
table.

The preceding evidence establishes a strong defense for the position
that no known economic mineral resources are present at Yucca Mountain. The
evaluation of mineral resources in the Environmental Assessment {EA) indi-
categ that the potential for significant amounts of minerals to occur at the
slte is low.
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Mineralilzatlon ¢¢ calderas. Some commenters stated that Yucca Mountain
glte on the edge of tne Crater Flat Caldera and that thla and 75 percent of
all calderas in Nevaia are mineralized.

Response. The .ycks exposed at Yucca Mountain are cniefly the products
of volcanlc-tectonic structures known aa calderas that p::tially coilncide in
space and time. Mcl:e (1979) evaluated the genaric rela:f{cnship of more than
30 calderas and the:r volecanic products to the distribt tion of known ore
deposits in Nevarla, Of 98 mining districts in Nevada w. b %1 million or more
production of gold, sllver, copper, lead, zinc, mercurr, antimony, and iron,
only 2 are within calderas, and only 5 are 1in siliel +tuffs related to
calderas (McKee, 197%), This i1s siznificant coppiderin that ash~flow tuff
of Tertiary age is the most abundant rock type exposed in Nevada {comsti-
tuting half of the total eurface outcrops) and that 93 percent of the major
metal-mining districtas in Nevada are in rocks other tha» ellicic tuff {McKee,
1979), This strong negative correlation indicates that large base~ and
preclous~metal deposits in Nevada are pgenerally not asscclated with calderas
or the products of caldera evolution.

Economic mioing contributions. A few comments were directed at the
DOE's diamlssal of the contribution of mineral and mining operations to the
economy .

Responges The numbera that the DOE cited for mining production and
yvield were used to define the relative size of an operation. Regardless of
the worth of aoy existing or future operation (including the Wahmonie
District), these mining activities will not be impacted since they lie
outside the controlled aresa. Mineral-resource surveys in the area have been
conducted and are preeented in the EA. Further evaluations will be under-
taken during aite characterization.

Geochemical sample reporting. Some commenters astated that geochemical
investigations of core 9amples were not reported in the draft EA.

Responge. These data have been included in the final EA. 1In addition,
expanded analyses will occur during eite characterizaction. Samplea from
existing and future boreholes will be analyzed ualng x-ray fluorescence and
neutron activation analysis for trace elements.

Editorial changes. Various sentence and word changes as indicated in
the response were suggeated.

Responge. In Sectlon 3.2.4.2 the words "mining operations” have been
revised to read “"exploratory and mining operatlions” to encompass all
practices associated with mining. In the aame section, a sentence hag been
added that reads "Lead and copper were also historically important minerals
in porthern and central Nevada."

Section 3.2.4.3 has been revised and reorganized to indicate that
"Fluorite wmlneralization, judged to be of local signiflcance, 1s widespread
in Bare Mountain, i6 kilometers (10 miles) west of the site” (Bell and
Larson, 1982).
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Isgue: Water resources

Elght comments were associated with the potential four ground-water
regource exploitation, The majority of the comments concarned the avail-
abllity of water for porsible future communities in Jackase Flats, east of
Yucca Mountmin., One c¢.mmenter stated that the potential ‘wr ground-water
extraction at Crater FlLat, west of Yucca Mountaln, was not :oaneldered. A few
commruters stated thiat the draft EA discusslons falled to ¢ nmsider the impact
on deep regional aquifers and the interconnectivity between aquifers. In
addition, 1t was stated that the shallow carbonate aqulf = beneath Yuccs
Mountaln meets safe drinking-water standardes.

Resgonse

It 1e most likely that future developments would ocour in areas with
easy access to rellable, shallow water resources. However, future use of
water by & possible tuwngite in Jackass Flats would not {mpact the isolation
performance of the repository because the thick, unsaturated zone and very
low flux are the major reasons that radionuclides will not be releasad from
the repository. Pumping of water from the saturated zone underlying the
repoaltory would not Impact the flux and low water content In the repository
zone. Furthermore, if the water table dropped due to overuse, the travel
time from the repository to the accessible environment would increase.

In general, development of future communities would occur where a
reliable and shallow source nf water could be obtaineds The probability of
developments of varicus slze and locatlion will be further inveatigated during
site characterization.

Waddell (1982) discusses the three ground-water hasine within the
reglonal ground-water system in the Yucca Mountaln area. This astudy is
reviewed in Section 2.1 of the EA. The deap aquifer 1s unlikely to be a
potential source within the Alkali Flat-Furnace {reek Ranch ground-water
baain unless the shallow tuff-alluvial aquifer was depleted. Thia is
unlikely to occur under any reasonable use scenario. It 18 true that in the
very distant future {1,000 to 10,000 years), changing climatic conditions or
abnormally excessive water usage could change relative head preasures.
However, for the immediate future {lesa than 1,000 years), it 13 not deemed a
plausible scanarlo that water users would drill to the deep aquifers.

The shallow aquifer beneath Yucca Mountain is not a carbonate aquifer,
but a tuff-alluvial aquifer.

Isgue: (Geothermal resgaurces

Four comments were recelved relative tc the potentlal for economically
feaalble geothermal resources in the area of Yucca Mountain and the proposed
repogltory site. The comments address the DOE etatement that there 18
"+« no potential for any commerclally attractive geothermal rescurces.”

Resgonse

The potential use of the low-temperature geothermal energy located in
the Amargosa Valley does not have a besring on the impacts of a repository at
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Yucca Mountailn becarse Lhe Amargosa Valley ls outside of the controlled area.
The area around Yuc:ia Mountain 1is extremely well known in terms of heat flow.
More than 60 wells .[some as deap as 1,830 meters (6,000 feet)) have been
drilled and analyze.. The data show the absence of sny readily and econom~
jically accesslble gaothermal resources, As indicated ‘r the BA, temperatures
at exploitable dey"he are about one~third to one-nint’ the temparature
required for commerclal power generation. Further a'wiles during site
characterization will help to confirm currvent underst nding of geothermal
redource potential.

Issue: HMiscellaneous

Six comments were recelved and categorized as miscellaneous. The topics
addressed include: natural resources present, radloruclide migration via
openings, and editorial changes,

Natural resovrces present. One commenter suggested that the evidence
presented under the Human Interference technical guideline does not support
the conclusion that no valuable natural rasources are present at Yucca
Mountain.

Regponae. The absence of commercially attractive natural rescurces at
Yucca Mountain, and the estimated low mineral~resource potential of the site,
are addressed in sections 6.3.1.8 and 3.,2.4 of the EA and are covered in
detall in the cited references. Avallable evidence does not suggest the
presence of natural mineral resources at Yuccs Mountain as diacusged i1n
Section C.4.1.1.

Radionuclide migration via openings. Two commenters suggested that
because the DOE stated that any commercial drilling or mining operationa
could create signiflcant pathwaye for radionuclide migration, the shafts and
boreholes of the repository would also cause thls problem. 1In addition, it
was noted that the DOE cannot tell if underground testlang may have cauaed
potential pathways for radionuclides.

Response. 1If nuclear waste 13 placed in a future repository at Yucca
Mountein, all boreholes and shafts will be filled and sealed with materials
which have equivalent or better 1isolation capabilities than the natural
system. All underground testing has heen conducted at distances far reuwmoved
Erom the elte, such that there is believed to be no potential for effects at
the site (See Section C.6.4).

Editorial changes. Some commenters suggested editorial changes to EA
discussions. '

Response. The reference citation of Lipman and McKay (1965) has been
added to Section 643.1.8.2; this Bection has been revised to read: "Geo-
thermal vesources in the area were inventoried by Garside and Schilling
(1979) and evaluated by Trexler et al. (197%)."
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C.5.9 POSTCLOSURE SiT% OWKERSHIP AND CONTROIL

Thirteen comments were received in this category. Sw#veral commuents were
requeats for the U.S5. "epariment of Energy (DOE) to explair why an additional
50,000 acres of public land now managed by the Bureau of Land Management
(BLM) would be required for the repository. Another requc. -t was for a map in
the final Environmentsl Assessment (EA) indicatlng the c¢c.Lvolled area and
the site.

Many commenters stated that the discussions in the d. aft EA are inade-
quate 1in regard to current and future land ownmership ane ‘iater rights. The
contentions were that the discussions were inadequate cca idering (1) that
land-withdrawal actions requirad for the Nellis Air Force Range have baen
before Congresa for eight years, {2) that the western Shovhone Indian Tribe
has filed claim to a large part of Nevada, including Yucce Mountain, {3} that
the U.§. Alr Force (USAF) haa raquirementa for air space In this area, and
(4) the Nevada role in designating the area as a repository aite. The con-
fidence that the DOE has expressead with regard to land and water acquisition
for the repository ware therefore believed to be unfoundeé.

Finally, one commenter addressed the questions of monitoring and aafe-~
guarding the reposltory after closure.

Resgonae

Approximately 5,000 acres of land now managed by the BLM would be
requiraed for withdrawal from public use 1f Yucca Mountailn were recommended as
a repository site. The 50,000-acre figure in Section 5.2.3 of the draft EaA
was an error and has been corrected In the final EA. Also Lncluded in the
final EA 1is a figure (Figure 3-1) showing the approximate boundary of the
gite which is analagous to the controlled area (approximately 24,710 actea)
of which ahout 5,000 acres are menaged by the BLM, According to 40 CFR
Part 191, the boundary of tha controlled area 1s not to exceed 5 kilometers
(3 miles) in eny direction from the outer boundary of the original location
of the radioactive wastes in a dieposal aystem.

There are several differences between the land-withdrawal slitustion for
the Nellis Air Force Range and that which would be required for a repository
at Yucca Mountain. The primary difference, however, la that the Nellia Range
has remained a restricted installation, therefore reducing the urgency for
Congresg to act on the withdrawal requesgt,

The land claims of the western 3hoshone Indian Tribe have recantly heen
decided in favor of the United States (United States v. Dann and Dann, 1985).

The DDE is aware of tha present-day alrcraft flight requirements of the
cperations conducted at the Nellis Alr Force range. The DOE, through pest
negotiations with the USAF, establiahed the existing operational restrictions
for flights through DOE-controlled alr space at the Nevada Test Site (NTS),
designated R4808W and R4808E. Gurrently, R4808E is closed to all military
aircraft, whereaa R4808W 1is open to militery aircraft upon requeat. In the
future, the DOE will daesignate other alr corridors to the USAP 1f conflicts
arise.
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The role of the S:ate of Nevada in the ultimate designation of Yucca
Mountaln aa a repositoiy site is limited to the State disapproving the recom-
mendation of the site for & repository. The U.8. Congress, however, hds the
power to ovaerride Sta'e disapproval by passing a resolution of repasitory
siting approval (NWP4A, 1983).

If it becomes neressary to acquire privately held weicr rights for the
repository, a situation not .expected based on avallsble i~ ¥éormatien, the DOE
would purchase these rights or begin Federal condemnatiorn oroceedinga. Such
negatiations or procegedings are not expected or plamned. Because no existing
ptivately held rights or encumbrances have beepn identlf ei at the site, the
DOE considers that the qualifying condition has been mei, Whether superior
righta to the water in the same underground source exist with respect Lo
points of extraction outside the NTS has.not yeti been determined.

The licenge application: for a repoaltory will include a safety analyslis
report that will address monitoring and safeguarding of the site after
clogure of the reposlitéry:. The. contents. that are required in the safety
analysis report are. descrdbed:in i1Q CFR 60.2i{c}. Furthermore, the Environ-
mental Protection Agency (40 CFR Part 191) requirea that permanent markers be
erected to designste the dispossal site. . . :

C.5.10 POSTCLOSURE SYSTEM GUIDELINE

The 14 comments received and classified under this category addrean
concerns for the performance of the entire waste-disposal system after the
repoaitory hae been closed. The comments were further catogorized into three
issues: (1) Degree of Gonservatism and Data Uncertainties, {2) Effects of
Ground~water Flow, and {3) Mipcellanecus.

Jsaue: Dagree of conservatism and data uncertainties

Nine commenters addressed the concarn that the U.S. Department of Energy
(DOE) has presented nonconservative and uncertain data with respect to the
repository total waste eystem. The toplcs addressed include: guildaline
conclusipons, rtelease rates, degree of conservation, and favorable and
potentlally adverse conditions.

Guldeline conclusions. A few commenters suggested that the conaervative
quantitative predictions reviewed in Section 6.3.2.2.1 do not lend conalder-
able confidence that after site characterization Yucca Mountain will meet the
postclasure system guldeline; in ‘fact, such a conclusion was considered
overly optimistic and unsupported by the data. The analyses and in turn the
conclusions of Section 6.3.2 do not reflect uncertalnties affecting most
subsystem parameters according to these commanters.

Reaponse. - The DOE disagrees with these assertions. The lines. of
eviderice avallable at tha time the draft Environmental Assessment (EA) was
written were sufficient to generate ¢onsiderable, if not completa; contidenae
in the wminds of the reaponsible investigators that the Yucca Mountain sita
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could be shown to meet “he postclosure system guideline afier certain hydro-
logile and tectonic unciertainties were cleared up during the slte character-
ization phase. Furthe-more, uncertainties in most system parameters ware
taken into account in the analyses supporting the conclue:ons of Section
6+3.2 either by preseniing a range of valuas of parameter: and performance
measgures as In tables 5-4] {Assasoment of release from nc ni1l preclosure
operations) and 6-45 ‘Preliminary estimates of cumulati.o radioactivity
released to the accesslible environment from a repository . wataining 70,000
MTHM) 4in Section 6.4.2 or through the uae of conservative & .sumptions,

The conpervative agsumptions listed in Section 6.3.2.% | of the draft EA
are examples of the many assumptions used in the studies (‘i"ompson et al.,
1984; Sinnock et al., 1984) that were cited as supplementing the evidence
from the preliminary postelosure performance analysis (Sec'ion 6.4.2}. Brief
summaries of some ¢f the results of these studies were given ip Section
6¢3.2.2.1, but the reader should congult the study reporis te gain Ffull
appreciation of the range of assumptions and system paramelers usad I1n making
these preliminary estimates of system performance. The estimated ranges of
uncertainty for each of the performance measures tested 1n Section 6.4.2 are
quoted in tables 6-44 (Summary of values and conditilons used In preliminary
syetem performance analysis——refereance case) and 6~45 (Preliminary estimates
of cumulstive radicactivity released to the accessible snvironment from a
repository contalning 70,000 MTHM) of the drsft EA.

Release Ratas. Some commenters Bssserted that the relaase ratesa calcop-~
lated 1in Section 6.3.2 of the draft EA are nonconservative because there is
no indication that spent fuel will he reprocessed into a borosilicate glass
waste form; also, radionuclides may be ccncentrated in the voids surrounding
the U0, in the fuel tods, The solubility would therefore not be limited by
the buik dissolution rate.

Response. It ia agreed that the assumption of congruent leaching,
limited solely by the wolubility 1imit of the bulk wasgte form, could in
principle lead tc nonconesrvative estimates of the release rate from spent
fuel {the reference waste form in the draft EA, but not necesvarily the
reference wante form used for studies supporting the draft EA). The releaae
rates calculated in Section 6.4.2.2.2 have been recalculated with a slightly
different model thean was used 1n the draft EA. A number of assumptions were
taken into account to better include uncertainties.

Degree of conservatism. Some commenters noted that the DOE siting
guldelines require that a "reallstic but ccnservative” apprcach be taken in
all analyses used to gupport findings for the technical or system guidelines.
These instances of noncenservatism appear In many areas such as geohydrology,
geochemintry, and waste-package performance analyses.

Regponses ‘The DOE pregumes that the major instances of nonconservatien
thet oeccur in the draft EA are contained in the evaluations of the gachy-
drology and gecchemistry technical guidelines, ard in the evaluatlon of the
waste disposal contaiper lifetime. Nonconservatism 1s presumed by the
comments to be inherent 1in (1) the EA assumption of predominant matrix flow
at a maximum percolation flux of ! millimeter (0.04 inch) per year; (2) the
agsumption that water from the saturated zonme of Yucca Mountain {water from
Well J-13} will have chemical properties similar to as-yet-untested water
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from the vadose zone; and (3) the assumption that attsack rates on the waste
disposal container ::all are bounded by uniform corrosion rates. Revisions to
Section 6.3.1.1.5 a+plain the rationale for £lux estimates used in the finel
EA. The DOE maintsins that these assumptions are a =rasoflable balance
between the requireuents for “realism” and “conservatl:s" stated in its own
piting guidelines .10 CFR Part 960). Re~evaluations ¢! data and evidence
supporting the technical guldelines in question have not changed this
opinion: upper bounds on flux of 0.5 millimeter {0."2 1inch) per year are
Justified in Section 6.3.1.1.5 of the present documer-; the unlikely prob-
ability of finding vidose zone ground water with "exots " chemistry is argued
in Section 6.3.1.2; and the lifetime of the waste dis,osal container 1is
discusped 1h Sectlon 6.4.2.2.!1 with increased emphasis on other poasible
attack mechanisms.

Favorable and potentially adverse conditions. Commentere suggested that
the DOE explain how it will consider favorable and potentially adverse con-
ditions in assessing the abllity of the site to meet tte systems guidelines.
Objections were raised to the discussion of levels of subjective confidance
in meeting technical guidelines contained in the first paragraph of Section
6+¢34242.2; 1t was maintained that such “confidence levelg" are unsupported
and irrelevant to an analysie of the postclosure gyatem guidelines, and that
the discussion should be removed from the text of the EA.

Responge, The DOE intends that the evaluationa of favorable and
potentieglly adverse conditions mentioned in the technical guidelines should,
during the eite-selection process, fulfill roughly the same purpose as 1is
fulfilled by the detailed, often quantitative, analyses of system performance
under potentially disruptive or unexpected conditions that are expected by
the Nuclear Regulatory Commiasion in a license spplication. In other worde,
evaluations of the technical guidelines must temporarily serve as surrogates
for performance analyses of the waste-disposal ayatem which account for
unlikely conditicons that might occur at the site in the next 10,000 years
{climate change, volcanic setivity), or changed site characteristica result-
ing from the continuation of processes currently operating at the site
(earthquakes, erosion). The use of technical-guideline evaluations as
surrogates for condition-specific analyses muat, however, rely heavily on
professional judgment attended by expressions of the level of subjective
confidence in findings based on that kind of judgment. The evaluations of
the technical guidelines in the EA are thus only indirectly related to the
analysla of system performance under expected conditions; indeed, the two
kindse of results are distinguished 1in the discussion of the postclosure
system guldeline (quantitative analyele in Section 6.3.2.2.1, qualitative
analysis in Section 6.3.2.2.,2).

For reasgons mentioned above, the DOE belleves that the discussion of
levela of sublective confideuce contained in Section 6.3.2.2 1s highly
relevant to the evaluatioun of the postclosure system guideline; this dilscuse-
sion has been expanded in the present version of the EA in order to clarify
and further support the use of the technical-guideline findinga as supple—
mentary evidence to be used in arriving at a finding on the postecloaure
syatem guldeline.
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[asue: Effecta of grc ind-water {low

The three commenis recelved regarding this issue address the potential
for ground-water flow to disrupt waste invantories of a i1:poaitory at Yucca
Mountain. The topice addressed sre: tectonice and grour.~water flow, and
estimated water flux.

Tectonlcs and ground-water flow. Commenters claim t:.at the analysis ip
Section 6.3,2.,2.2 of adverse effects on ground-water £, due to tectonie
motlon 1s incomplaete in that the referenced investigato.s {(Sinnock et al.,
1984) did not conaider the possibility of tectonlc fractv Ing (increase in
fracture density -nd fracture aperture width) 1in thelr parametric analysis
using higher flux values. 1In related comments, the DOE was asked to delete
the sentence in Section 6.3.2.2.2 beginning with the wordes “Current estil-
mates ..." and running to the end of the paragraph; the commenters asserted
that there ia Insufficient support in the EA and in the availlable literature
to draw the conclusicon implied by that sentence.

Response. The commenters refer Lo the argument Ir Section 6.s3.2.2.1
which maintains that tactonically induced increases 1in fracture density in
the hoest rock (and, implicitly, in rocks between the repository and the water
table) would not affect radionuclide migration. The DOE admits that the
argument was 1ncomplete and lscked a physical foundation in the draft EA,
malnly because some of the supporting technical material had not been for-
mally published at the tlme the draft EA was printed. The evidential basis
for the argument is supplied in the EA through references in sections 6.3.1.1
and 6.3.1.7 to the expanded discussions of the effects of rock fracturing on
hydraulic parameters. The aentence to which the comment refers has been
changed, but the nature of the conclusions drawn there has not changed.

Estimated water flux. The DOV was asked to etate the water flux eati-
mated for that point where proposed Environmental Protection Agency release
limite would be exceeded.

Response. Based on figures 27 through 30 in Sinnock et al., (1984),
in order to cause the propesed Environmental Protection Agency release
limite to be exceeded at the water table, a flux of more than 20 millimeters
(0.79 inch) per year {(a totally unrealistic assumption) would be required.

Issue: Miscellaneous

One commenter stated that the DOE should use the 10 CFR Part 60 defini-
tion of the engineered-barrier system in the gnalyses sand evalustioma of
Section 6.3.2. Another commenter felt that a atatement made in the E4& sbout
the lack of water minimizing corrocsion of the waste dieposal container, the
dissolution of the waste, and the transpert of radionuclides was not support-
able.

Response

The deacription of the waate~dipposal system in Section 6.3.2.1 has been
changed in the final EA to the following:
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"The waste-diepnsal system consists of a naturel-barrier system
{the geologic retting at the asite) and an engineeved-barrier
saubpystem (the waste package, and the mined repository excluding
boreholes, shafre, and sesls),”

The definitionr of the engineered-barrier system I mplicit in this
description is cons.atent with the definition in 10 CFR "art 60 and with the
definition used irn estimates of postclosure performance & Section 6.4.2.

The statement regatrding waste disposal container .o.vosion is accurate;
Iimited water will imdeed minimize atainless steel cur 9sion. Without
corrosion, waste cannot be dlssolved, and no subsequeni .ransport of waste
can occur,

C.5.11 ASSESSMENT OF POSTCLOSURE PERFORMANCE

The 51 comments addressing the postclosure performance of Yucca Mountaln
as a potential nuclear waste repository cover all aspects of the engineered~
barrier suhsystem and the natural«barrier subsystem. Specifically addressed
are the five imsues of: (1) Waste Package Performance, (2) Hydrsulic Flux
and Fracture Flow, (3) Ground-water Travel Time, {4) Radionuclide Retarda-
tion, and {5) Analysia of Radlonuclide Releases to the Accessible Environ~-
ment. :

Tsyue: Waate puckage performance

Fourteen comments were received regarding the waste package performance
isgue. Concerns were expressed about the corrosion of steel waste dispossl
containers and the ratea and concentrations of radionuclides released from
the waste packags.

Conceris were expressed that the U.S, Department of Energy {DOE) assump-
tion of uniform corrosion of steel waste dispomal contlaners did not take
into account that scratched waste disposal containers and/or welded joints
may be the realistic mode of waste disposal container fallure. Also, some
commenters indlcated that the water used in laboratory experiments to
investigate corrosion rates was nol representative of actual condlitions at
Yucca Mountain. One commenter asked what effect over-packing would have on
waste disposal container integrity.

Some commenters noted that radionuclide solubillities and releaae rates
from the waste package are poorly known and that the resulting concentrations
released from the waste package into the repository environment are uncer- -
tain.

Regponse

Corrosion testing of varlous waste dispoaal container steels hes not
been performed in water taken directly from the unsaturated zone at Yucca
Mountain. The reason for this 1is the practical difficulty of extracting
water from unsaturated subsurface rocks without changlng the composition of
the water by the process of: extraction.
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Therefore, the (WE has made the reascnable assumption that the chemistry
of the waters in the saturated zone beneath Yucca Mountsin is representative
of waters 1in the uns.turated zone. {See complete discuesdlen supporting the
representative natuvre of Well J-13 water in Section C.5.7 of this document.)
The chemistry of waizrs in the saturated zone beneath “ugcca Mountain ia
likely to be similar to water from Wall J-13, and it is “ell J~13 water that
is bdeing used Iin co .rosion experiments. Tests to date (July 1985) with
exposure times up to two yeare under a variety of irrad: tion conditions and
water concentrstions have shown no attack on crevices ‘s nulated scrstches}.
Therefore, it i1s conciuded that the assumption of un form corroslon and
inferences derived from laboretory experiments are ress mable. Corrosion
testing is continuing and water from the unsaturated zon- will be obtained
and analyzed during site characrerization.

In agsessing postclosure performance, no over-packing was asaumed
because no such activity ia currently planned at Yucca Meuntain.

Radionuclide aclubilities and ranges under Yuccha liountain conditions
were not published at the time the draft Environmental zesesament {(EA) was
being written. Bince then estimates for some radionuclides have been
publighed (Ogard and Kerrisk, 1984) and have been used to sssrss the range of
release rates and concentrations Iin the EA. In the draft EA, a reference was
~ade to spent-fuel leaching tests by Wilgon snd Oversby (1984) to justify
uslng a saturation-limited model for release from the wsste form to any water
that 1a inside a breached waste disposal container. Thie model was then used
to predict less than 1 part in 100,000 release across the houndary of a waate
dieposal container using a simple mass~transfer model. HMore recent tests by
Wilson and Oversby {1985) were made with water from Well J-~13 and compared
with earlier tests using deionized water on spent fuel. The releass ratea
using Well J~-13 water were leaa than or equal to those obtalned using
delonized waters 1n addition, colloidal {or particulate)} uranium, which was
seen in deionized water, was not found in tests with Well J-13 water. Thus
the DOE believes the leach rates used in the preliminary performance assess~
ment are conservsgtive.

Issue: Hydraulic flux and fracture flow

Twelve comments were recelved regarding hydraulic flux and fracture flow
in cthe postclosure performsnce ssgesament (Section 6.4.2) of the draft EA.
Two topilcs were addressed: flux value diacrepancles and varlous aspects of
fracture flow. :

Flux value discrepancies. Elght of the commenters poilnted out that the
estimatea of hydrawlic flux given in the discussion of the geohydrology
guideline (Section 6.3.1.1} are larger than the £flux values usged 1in the
aunalysis of postclosure performance (Section 6.4.2}.

Regponge. The commenters are correct that inconeistent hydraulic
parameters, Iincluding flux, wers used in sections 6.3.1.1 and 6.4.2. These
differences have been corrected in the final EA so that the valuea and
derived estimates used 1n performance analysis are the same as those
presented in the discuseion of the geohydrology guldeline.
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Various aspects of fracture flow. Four commenters indicated that the
discussion of water f£!)»w in fractures was 1nadequate, particulariy 1n
reference to the unsat:rated zone and the level of flux ut which fracture
flow would begin. Als~ noted was a discrepancy between the conceptual
hydreloglie model, which allows fracture flow in the Tiva Cunyon tuff, and a
statement in Sactlon &.4.2.5.1 concerning high matric potuntials above and
around the repository and consequent drainage of fracturve to the rack
matrix.

Regponse. Admittedly, the discussion of fracture f'o. 1s not presented
in detall in the analysile of postclosure performance. oJavar, additional
information on fr.cture flow and a discuselon of the lewve of flux belleved
necesssry to start fracture flow 1is contained ipn the dirrussion of the
geohydrology guideline {Sectlon 6.3.1.1 of the final EA).

The DOE agrees that there was a discrepancy betwesn statements on
fracture flow in the conceptual hydrologic model and a statement on fracture
flow in the analysis of performance 1in Section 6.4.2.5.1. Both sections have
been modified in the final EA to reflect the concept that fracture flow 1In
the unsaturated zone is less likely in nonwelded rocks with high matrie
potentisl. However, the cutreat travel-time model for the unsaturated zone
includes both matrix and fracture flow {see Section 6§.3.1.1.5}.

Isgue: Ground~water traval time

Five comments were aaslgned to thia isaue. A few commenters atated thag
there were incongistencies in the calculated ground-water travel times from
the repository to the accessible environment. A few comments were received
regarding the calculations used to estimate ground-water travel time, and one
commenter addressed the overall question of contamlnation from the repository
reaching the accesslble environment.

ResEonse

There was a difference in the travel-time calculations between the
discuasion on the geohydrology guideline (Section 6.3.1.1.3) and the
discussion of performance (Section 6.4.2.2.2) in the draft EA. The former
estimated a 25,000~year travel time, and the latter a 47,000-year travel
time. The source of the difference 18 that differing values were assumed for
effective poroeity and length of travel path in the Calico Hills tuff below
the reposltory horizon and the atatic water level. 1o the final EA a con~
siotent set of values and calculation methods has been used to conform with
those given in the discussion of the geohydrology guideline. Long travel
times help to ensure that radicactive decay will have reduced many potential
radionuclides to low levelg by the time they reach the accessible environ=-
ment.

Iesue; Radionuclide retardation

Four comments were recelved questioning the applicability to natural
conditions at Yucca Mountain of the retardation values obtained from
laboratory experiments and used In the analyais of postcloaure performance.
Specifically questloned was the use of equilibrium sorption and porous flow
which may not apply in the unsaturated zone or in fracture flow. Also
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questioned was knowledge of water chemistry at Yucca Mountain and the
possible effacts of t.at chemistry on retardation values obtafned In the
laboratory.

Reaponsae

Equilibrium sorp. {on values used in the analysisg of =»vformance (Section
6.4.2) are justified under the assumption of porous flow, because times for
the aquilibration of radionuclides between solid and ligqai: phases are small
{in the order of tens of days) compared with transit tiws of a parcel of
water in the patrix flew {(approximately 10 years to move i eentimeter at
! millimeter per year flux)., Current travel-time modeling includes both
matrix and fracture flow depending upon relative values of flux and saturated
matrix hydraulic conductivity (see Section 6.3.1.1.5).

It 18 true that the chemlstry of waters in the unsaturated zone are not
pracigely known, but ag shown in the geochemistry guidelina {(Section 6.3.1.2)
many sorption experiments have been made using water from Well J-13. There
i3 no reason to bellaeve water from Well J-13 differs eignificantly Erom water
in the unsaturated zone., For comparlson the matrix waters from Rainier Mesa
are very gimilar to the Yucca Mountaln site because both areas sre composed
chiefly of ash-flow tuffs and asgsociated rocks {see Section C.5.2 for a
complete diascussion of water chemistry). Nevertheless, the validity of this
assunmption will be confirmed during site characterizstion.

Igsue?! Analyeis of radionuclide releases to the accessible environment

Sixteen comments were recelved regarding the preliminary analysis of
pogtclosure performance {(Section 644.2). These coverad two main toplcs:
contamination of land, alr, and ground water; and data and modeling
uncertainties,

Contamination of land, air, and ground water. Ten comments were
recelved asking or suggesting that the land, air, or ground water near Yucca
Mountaln would become contaminated If a repesitory were consgtructed.

Respoase. By law, a high-level nuclear waste repository must be
licensed by the Nuclear Reguilatory Commission and must meet Eavironmental
Protection Agency (EPA) health and safety requirements protecting the land,
ajr, and water. The preliminary analysis of the performance of a repository
at Yucca Mountain, given in Section 6.4.2, Indicates that the predicted
radionuclide releases in the ground water to the accecssible environment at
100,000 years are well below the releases permitted at 10,000 years by the
EPA requirements {40 CFR 191.13). A much more complete analysls will be
completed during aite characterization.

Potential exposures to radionuclide gas emanation are presented in
Secitlon 5.2.9.1 of the EA., The acceptahble levels of radionuclide release are
not presented in the draft EA on a radioruclide specific level. However, the
regulatory criterla pertaining to releawes were presented In Table 6-46
{Comparison of regulatory criteria and the results of preliminary system
performance analyses for a repository at Yucca Mountain) of the draft BA.
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Similar prelimina y analyses of possible releases from the repogltory to
the land and alr were not made in the preliminary analysis of performance
preaented in Section &.4.2. The reader 1a referred to Section 6.2.2.1
(Preclosure aystem gu.deline: radlological safety) for 5’ discussion of
pogsible releagen during the operation period of a repository and to Section
Ce5411 {Geochemistry), for a discussion of release of gase.us radionuclides
during the postclosur# perlod.

At thig time the question of gasecus or vapor transjort in the unsatu-
rated zone at Yucca Mountain has not been examined in d:tail. This mode of
tranaport at Yucca Movntain will be thoroughly investiz:ted during site
characterlzation.

Data arnd modellng uncertainties. Six comments were received calling
attention to uncertainties in data, assumptiona, and models used in the
prelimlnary analysis of postelosure performence. Included were comments on
the use of S5-year-old spent fuel as the initisl inventory, uncertainties in
relesae rates from the engineered-barrier system, the conservative nature of
agsumptions used, uncertainties in models used, and contradictory statements
in the draft EA about the degree of confidence in meeting the postclosure
syastem guideline (!Q CFR 960.4~1).

Responge, Wilth regard to the assumption of the initisl inventory, the
performance agsessment calculations assumed }0-year-cld spent fuel. QOne
commenter suggested that 5-year-old fuel would be overly congervative and
another suggested the range In types of waste forme should be more thoroughly
discussed. Radionuclides that may contribute to release in the 10,000~ to
100,000~year period {(csrbon=14, technetium=99, and i1odine-129) all have
half-lives greater than 1,000 years. Assumptions of older or reprocessed
waste would make no significant differences in the calculated releases.

With regard to uncertalnties Iin release rates and models used, these are
more fully explained in the final EA and the rationale for selecting comser-
vative values 18 explained.

There wers contradictory statements regarding the degree of confidence
that Yucca Mountain would meet the postclosure system guideline. The state-
ments indicating unfounded confidence or prejudgment prior to completion of
Bite characterization have been removed or modified to clearly indicate that
the analysls 1s preliminary and subject to later evaluation when more dsta
are asvallable.
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'+6 PRECLOSURE RADIOLOGICAL SAFETY

Thias section add.=eses comments on tha behavior and «ffects of radio-
nuclide raleases duriug repository operations., 1t correszrnde to the system
guldeline on preclos.re radiological safety and includer:y gll guldelina
evaluations that suppurt the system guldeline. 1In this r gpect, comments on
preclosure radioleglcal safety also address the ability ~f the repository
system to meet the requirements 'of the applicable Nu-l:zar Regulatory
Commission and U.S. Environmeatal Protection Agency reg lations (10 CFR
Part 20, 10 CFR Part &G, and 40 CFR Part 191, Subpart A}.

C.6.1 POPULATION DENSITY AND DISTRIBUTION

The U.S5. Dapartment of Energy (DOE) received six :omments on its
evaluation of the proposed Yuceca Mountain site against the population density
and distribution guideline (10 CFR 960.5-2~1}. These have been categorized
into the following 1ssues: (l) Populatfion Dansity, (2} Transportation~
Related Accidenta, and (3) Emergency Preparedneas Plan.

Issue: Population density

One commenter contended that the population denaity and distribution
guldeline demonstrates that Nevada's low population slze and density will
translate into Nevada's population being “sacrificed” because other wuwore
populous states have more poiitical clout, while another asked that the.
population density of Clark County be considered in impact evaluations and.:
calculations.

Response

The DOE siting guldelines contained in [0 CFR Part 960 govern the DOE
slte~avaluation process. These elting guidelines establish performance
objectives for a geologilcal repository system, define the baafc technical
requirements that candidste sites must meet, and specify how the DOE will
implement its silte-selection process. They do not give consideration to a
State's "political c¢lout.” The objective of the population densicty and
distriburlon guildeline is to ensure the selection of a repository site that
wiil minimize rigk to the public and permit compliance with the #.5. Environ-
mentsl Protectlon Agency and Nuclear Regulatory Commission (NRC) regulations.
Thie is achleved in part by eneuring that the site is not located in a highly
populated area. The disqualifying condition follows the language of Sec—
tion {12(a) of the Nuclear Waste Policy Act (NWPA, 1983) by disqualifying any
site where the surface facility would be located {1} in a highly populated
area, or {2) adjacent to a l-mlile-by-1-mile area having a population of not
iegs than 1,000 individuals (NWPA, 19§3). Lastly, the population density of
Clark County was conaidared 1in Sectlion 6.2.1.2.3 of the draft Enviromnmental
Agsesament (EA). '
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Iggue: Transportatlon—-related accidents

One commentet stated that the DOE finding that ths favorable conditions
under the populaticn dengity and distribution guidelir« are present ignores
potential situatiecns guch as trangportetion~related imiacts cof an accident
and subsequent trelease of radioactive material in the i,is Vegas metropolitan
ATEH.

ResEonae

The criteria fer the two favorable conditions wua‘z2r the population
density and distribution guidelinc ara that there be a l.w population densitry
in the genersl segion of the site and that the site be remote from highly
populated areas. Nelther of theee criteris requires au analysis of potential
acclidental releases of tadloactive materlala in the Las Vegas metropolitan
ared. Therefore censideration of these potentisl releaues 1s not relevant to
evaluation ¢of the favorable conditions under the population density and
distribution guldelines. Nevertheless, Section 5.3.2 nf the flnal EA has
been revised to lnclude an assessment of national and regiamal risk due to
trangportation of high-~level radioactive waste.

Issuve: Emergency preparedness plsn

Two commenters requested more informatlon about the preparation of an
emergency preparedness plan for the Yucca Mountain reposeltory site; one com-
menter stated thst, "... without adequate subsgtantiation, it ig difficult to
gee how the DOE can conclude that the site is nmot disqualified under
Condition 3." Another commenter atated thst very little 1s said in the EA
about whe would reepond in an emergency and 1f the Federal Emergency
Management Agency (FEMA) would be establishing an office in Nevada.

Response

The DOE guidelines (10 CFR 960.5-2-1{d){3}) state that a usite ehall be
disqualified 1f, "... the DOE could not develop an emergency preparedness
program which meets the requiremente apecified in DOE Order 5500.3 ... and
related guldes, or, when 1lssued by the NRC ian 10 CFR Psrt 60, Subpart I,
‘Emergency Planning Criteria'.” As noted in Section 6.2.1.2.5 of the draft
EA, an emergency preparedness plan has already been produced by the DOE ip
cooperation with the State of Nevada (State of Nevada, Department of Human
Resources, 1983). This plan will constitute a starting point for preparation
of a more detalled, site-specific plan during the Environmental Impact
Statement process. Given that the DOE has the ability to prepare such plana
and that a basis for the required plan existe, it ig difficult te see how the
disqualifying condition could be present., Further information on the current
emergency preparedness plan may be abtained from the reference.

The DOE Nevada Operstions Office radiological assistance regponee team
is of an excellent caliber and has a capability to respond to most
identifiable radiclogical emergencies. Since this team is on constant alert,
response plans do not rely on the participation of FEMA.
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C.6.2 SLTE OWNERSHLP AN:» CONTROL

Four comments were allocated fo this preclosure categury. The mubject
of preclosure site owneyahlp and control addresses those aspeets of owning
and controlling the necessary surface and subsurface areas during site
characterization, const.uction, and operation phases of a ripcsitory. These
comments are divided into three 1lggues: (1) Land Withdr.awal, {(2) DOE
Findinge Qualificat’ons, and (3) Public Access,

lgaue: Land withdiawal

Moat of the cumments recelyed questioned the 50,000-ac e land withdrawal
requirement from the Bureau of Land Management (BLM) portion of the site.
This number wae quoted 1in numerous places in the draft Enviroonmental Assesse-
ment (EA).

Resgonse

The 50,000~acre requirsgmsnt was an error in the dratf: EA. The actual
acreage of land to be withdrawn from the BLM portions is approximately 5,000.
The number in error has been corrected in the applicable sections of theg
final EA.

Issue: DOE findings qualifications

Comments were recelved that stated that the U.§., Department of Energy
(DOE) had qualified 1its findings that the site does not meet the favorable
condition of present control of surface and subsurface rights. The aame wasg
stated to be true for taklng the potentlially adverse condition relative to
future conflicte over obtaining jurladiction. The qualifications were, that
since the DOE controls remaining portions of the site, it 1s expected that
they can acquire juriadiction and control over the remalning lands and that
in the view of abaence of conflicts, no impediments are projected.

Response

The real concern comes Iin the couclusion addressing whether the aite
meets the favorable and potentially adverse conditiona. The sBite, as is
stated in the EA, does not meet the favorable condition and accepts the
potentially adverse condition. Any qualifying statements in the EA have no
bearing on the renking of a site with respect to favorable and potentially
adverse conditions.

Issue; Public acceas

Ona commentey asked when a Federal Land Policy Management Act land with-~
drawal would be inltiated and what measures would be taken to restrict public
accedg during site characterization.

Regponse

A Federal land withdrawal action would not be initiated until and unleas
Yucca Mountaln 1s selected as the first geologic repogitory. The DOE
currently expects to start withdrawal at the time of construction license

0-6"3

30008 I 60 2



application. With regard to restricted public access during sita character-
ization, 1t ghould be noted that there 18 no requirenent ro take such
megoures at that ¢ .age, although protecting the integrity of the site
certainly 1s en important consideretion. In that regevd, the portion not
under control of the BLM 18 alveady within the boundai'es of restricted-
acceas Federal installations. The BLM portion that aburs those insgtallations
does mot normally ;:resent public intrusion problems an primarily for that
reason, no extraordinary measures were seen 88 necessa . ', However, should
such problems arise, the DOE would consider seeking w’t’.drawal {(for a brief
period corresponding to that necessary for characteriz :tiosn) of the otherwise
unprotected BLM portion.

C.6.3 METECROLOGY

This category concerns the data on existing meteorclogical conditiona
prasented in Chapter 3. Two commenters expressed concern about correlating
expacted site meteorclogical conditions with those recorded at nearby moni-
toring sites, and about the poasibility that the Environmentel Assessgment
{EA) did not sufficilantly address the potential for extreme weather
phenomena. Another commenter identified a typographical error within the
taxt.

Resgonse

Although the date uvsed in the draft EA are net gite specific, reasonable
generalities can be derived from those data. Becauae there 1s a noticeable
paucity of such data for the Yucca Mountain eite, a comprehensive site~
monitoring program has beoen proposed that will provide the information needed
to reassess this particular guideline 1f the Yucca Mountain site is
recomuended for site characterization. The frequency, I1nteunsity, and
occurrence of extrame weathar phenomena, as well as data on average or normal
conditions, would become available 1f site characterization activities are
implemented at Yucca Mountain.

All typographical errors within the text in gquegtion have been corrected
in the final EA ae suggested.

C.6.4 OFFSITE INSTALLATIONS AND OPERATIONS

This category addresses comments and questions concerning the potential
impact that actilvitles, primarily military operations 1including nuclear-—~
weapons testing, tactical fighter Eraining, and development of new defenese
eystems, might have on 8 repository located at Yucca Mountain. Because of
cthe large number of comments recelved in this category and the varied aspects
associated with this subject, the comments have been divided into the
following 1asues: {1) Proximity of Nuclear-weapons Testing to the Proposed
Repository Sita, (2) Increased Frequency of HNuclear-weapons Testing,

{3) Effects of Higher Weapon Yields, {4) Release of Tectonic Strain Energy,
(5) Defense-Related Development, £6) Military Operations, (7) Rail-spur
Activiries, and (8) Miscellaneous. e :
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Isgue: TProximity of Qgciearmweapons testing to the proposed rtepository site

Twelve commenters expressded concern that the areas fir nuclear-weapons
teating were too close to Yueca Mountain and that future weapons tasting
could be closer. A view was expressed that the proxim:.y of testing
activities was a svffi-ient enough threat to a repository .o reject the Yucca
Mountain site. Anoth:r view was expressed that weapons fesxting should be
sufficiently controlled so that it could not ger too cles. Lo Yucca Mountain.
Five commenters were concerned that the collapse of the cuvity produced by
the detonation at Ralnier Mesa was representative of th. :ituation at Yucea
Mountain, and that the testing of nuclear weapons close .o the proposed site
could repult in a simiiar incident 1f the repository werr built at Yucca
Mountain., They a.so questioned the effect of weapons tesc-induced ground
motion on the underground structures proposed for the reposlitory.

Reagonse

The locatlions whiere nuclear weapons testa can be conducted on the Nevada
Test Site {NTS) are well defined and closely controlled (see Figure 6~1 1in
the Environmental Assessment). The areas where current and future weapons
tests can he conducted have been specified and they include Pshute Mesa,
Rainler Mesa, Yucca Flat, the Buckboard area, and Mid Valley., The ahorteat
distance from any of these areas to Yucca Mountain is 23 kilometers
(14 miles). Requirements for contalnment of radiocactive material, during and
after a nuclear explosion, places constrainte on the geologic characteristics
of potential testing areda, Locations of teeting areas and yleld of weapons
testa are strictly controlled. :

Experience with underground structures at the NTS over a 25-year period
demonstrates that ground motion resulting from weapons tests generslly has
little impact on underground structures except those very close to ground
zero. Testing closest to Yucca Mountain could be in the Buckboard area and
Mid Valley locations. The distance of 23 kilometera {14 miles), between
these areas and the proposed repository underground facility 1s significantly
greatar than the 3-kilometer (2-mlle) distance between Pahute Mepa {where the
highest yleld nuclear weapons sre detonated) and Rainler Mesa (where three
separate tunnel complexes in tuff are located), or the 3-kilometer (2Z2-mile)
distance between Yuccs Flat and the location of the Climax Spent Fuel Test
Facility {a fscility in granite designed to simulate a repository). Over the
testing history at Pahute Mesa, there is no evidence that tunnels in Railnier
Mesa have been damaged or affected by nuclear detonations at Pahute Mesa.
Since April of 1980, when construction of the Climax Spent Fuel Test Facility
was completed, 90 announced tests have been conducted with one test being
within 5 kilometere (3 miles). There has been no evidence of eny damage or
other impact to this facility as a result of nuclear-weapone testing. Based
on this and other experience at the NTS, there 1ie no phyeical evidence to
indicate that a repoeltory at Yucca Mountain would be affected by nuclear-~
weapone testing and ite concomitant ground motion on the NTS.

There 18 confusion over the comparison of the Rainier Mesa collapse and
the potential impact of nuclear-weapons testlng on underground etructutres at
some distance from the point where the weapon 1s detonated. When nuclear
devices are detonated at Rainier Mesa, the exploslve force released produces
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a large spherical cavity the dlameter of which ia about oue-third to one-half
the length of a footall field. In the casge of the Rainler Mesa collapse,
the overlylng rock vihat collapsed into this cavity was clready weakened by
the presence of fractures resulting from previous weapans testing that had
taken place in the subsurface tunnel complex.

The aituation (¢ Yucca Mountain is very different. There have been uo
nuclear weapons tested In this area and nona will be c¢¢ ¢ucted closer than
23 kilometers (14 miles} in the future. The conditlois assoclated with the
Ralnler Mesa collapse bear no similarity to the phys. ci. situation 1in a
repository.

Isgue: Increaseu frequency of nuclear-weaponse testing

Seven commentera were concerned that the increased frequency of nuclear—
weapons testing could physically affect the repository in such a way as to
cause loss of 1solation capability and containment.

Responsge

As explained in the above response, experience with tunpnels at Rainier
Mesa, in close proximity to the weapons testing at Pahute Mesa and Yucca
Flat, has indicated that weapons testing has not had any impact on the
tunnela. Over this period, the frequency with which testing has occurred has
varied widely. There is no evidence that fraquency of teeting has any effect
on the tunnels, the geologic materials, or the hydreloglc envirconment Iin
which they are located.

The physical affect of ground motion from weapons testing is a well-
understood physical phenomenon. Since 1960 many announced underground tests
have been detonated in Pahute Mesa and in Yuceca Flat. Observations in the
tunnels at Rainler Mesa and in the Climax Spent Fuel Test Facillty have shown
that no damage has occurred as a result of testing of nuclear weapons. In
addition, the hydrologlc conditions on Pahute Mesa and Yucca Flat have been
measured within 24 kilometers (15 miles) of the polnt of weapons testing, and
these observations have shown no permanent and significant change in the
hydrologic characieristice of the area as a result of the testing.

Issue; Effects of higher weapon vields

Three commenters were concerned that the ground motion assoclated with
tests of higher weapon ylelds would affect the repository., The commenters
noted that weapons with ylelds up to 8B megatons would be tested, and there-
fore some selasmlic testing should be initiated at the site.

Response
The ground motion at a vepogitory site resulting from weapons testing 1s
an effect that haa been studied for several years. Vortman (1980) egtimated

the ground motlon at Yucca Mountaln as a function of size of the explosion
for weapons detonated at Pahute Mesa and Yucca Flat,
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Limlts have been established for the maximum yleld of nuclear expleosions
at Pahute Mesa and Yu:ca Flat; these are 1,000 killotons and 250 kilotons,
reapectively. These 'Imits are based on the natural geologlc conditions in
the teet areas and on offeite damage potential. In addi.:ion, the Threshold
Test Ban Treaty limits the maximum yield for any teet to 130 kilotons. It is
clear that teats up tr 8 megatons are not realistic and i: 1s highly probable
that tests greater thin 150 kilotons will not be conducte-.

Within the meximum limits on testing at Pahute Mep# &nd Yucca Flat, the
magnitude of the ground motion previously experienced o: »rojected, at the
Yucca Mountain site, does not indicate that there 1s a pe.entlal for damage
to elther the underground repository facility or the surface structures.

Issue: Release of tectonle astrain energy

Four commenters were concerned that ground motion, caused by detonation
of nuclear weapons at the NTS or from naturally occurring earthquakes, could
rosult in new faulting or fault movement at Yucca Mountair.

Resgonae

The U.S. Department of Energy (DOE) has considered the potential for
faulting or fault movement at Yucca Mountaln as a result of weapons teeting.
Movement occurred along Yucca Fault as a result of a muclear explosion in
Yuecca Flatw The maximum yield of a weapon teated at Yucca Flat 1s limited to
250 kilotons. The distance from the weapon detonation point to the most
diptant point where fault movemant has been detected 1s 14 kilometers
{9 milesg). While the yiald Iimit for & weapon tested in the Buckboatrd area
is 700 kilotons, the Threshold Test Ban Treaty limit is 150 kilotons. It is
not expected that tests of a greater yield than that allowed by this treaty
wlll be conducted. Because the Buckboard area is 23 kilometers (14 milesn)
from Yucca Mountailn, neerly twice the distance of recorded weapous-induced
fault movementa, there 1s no evidence to indicate that faulting or fault
movement is likely to result at Yucca Mountain from nuclear explosiona at any
of the pregent or proposed test areas.

There 18 no evidence to indicate that nuclear weapons detonated at NTS
would cause movement on faults at Yucca mountain. Section 6.2.1.5.5 of the
final Environmental Assessment {EA) contains a discussion of the size and
distance relationships for underground tests and the repository.

Issue: Defense~related development

Two commenters asked how the repository program will he coordinataed with
nuclear-weapons testing programs. In particular, one commenter asked how
repository operations will effect those of the NTS; that is, whethar the NTS
will have to alter its testing schedule due to the repository schedule of
operations. Another asked whether additional land withdrswal will be
required to effect this coordination. A last commenter asked ahout the
potential for and effects of a stray direct hit by military ordnance on the
repository site {effecte of repository operations on nearby military
operationa are dealt with under "Military operatioms”).



Response

The potential coilict between the nuclear-weapons tueting program and
the repository program was resolvad in 1978. Tha managemert responsible for
the testing of nuclear weapens indicated that a repositox located in the
Nevada Research and Developmant Area {NRDA) {(knowm also ar Avea 25} would not
have any Impact on th:: weapons testing programs. Consequuntly, there is no
compelling tresson for the repository program to be coor -inated with the
weanone program bevond that necessary to assure worker g-fety underground
during a nuclear exploaion. In order to reinforce t g position, a
635-square~kilometer (245-square-mila} area adjacent to {:cca Mountain was
set aside for nonnuclear-weapons development sctivities. .o additlonal land

withdrawal will be required to effect coordination with the weapons testing
program.

At the present time, depleyment of small intercontinental ballistic
misailes is being considered in the vicinity of Yueca Mountain. It is the
policy of the DOE that the commitment to Yueca Mountain aes & repository site,
1f 1t 18 recommended, will hold precedence over other activities In the ares.
If 8 new activity proposed for the NRDA 18 mnot compatible with the reposi-
tory, it will not be undertaken. The DOE would not recommend a #ite to the
Nuclear Regulatory Commisslion (NRC) for licensing if there were obvious
conflicts that would jeopardize the ability to obtain a license,

Lastly, the potential for a direct hit on surface faciliities with a bomb
or other military ordnance is highly unlikely., The alrspace over the surface
facilities is controlled by the DOE, which would not clear a flight ovaer the
facility if there was a credible possibility for such an occurrence.

Issue: Military operations

All seven commenters in this aree questioned the effects that repository
operations would have oén military operations, particularly in regard to the
alr traffic corridors usad by militery Jets in this locelé. One commenter
questicned the potential for the use of the U.S. Alr Force (USAF) radio-
logical asslatance team. The effects of gonic boome on repository buildings
and ‘their potential to induce earthquakes were also questioned, particularly
in regard to sonic coupling. '

Reannae

The DOE 18 knowledgeable of the present~day alrcraft flight requirements
of military operations conducted at the Nellis Air Force Bombing Range. The
DOE, through past negotiations with the USA¥, established the exlsting oper-
ational restrictions for flights through DOE~controlled air space over the
NTS (designatad R4B0OSW and R480BE). Currently R4808E is generally closed to
all military aircraft while R4808W 1is open to military ailrcraft only upon
request.

The DOE recognizee that the possibility of a USAF aircraft crash or
bombing accldent, although coneidered highly unlikely due to the overflight
restrictions, has not been completely resolved in the draft EA or in Jackson
et al. {1984). Limitationa on obtaining snd disseminating information about
such a scenario must be recognized. The DOE is interacting with the USAF to
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address and resolve th’e concern. A detailed plan for atudies during site
characterization for .:n acceptablility assessment is being developud. If
evaluation of the curvant situation results in a potentisl rigk that could
result in a missfon conflict, the DOE is considering severil dlternatives and
mitigation measures to reduce the event probabllity or congaquences so that
acceptable risks are rralized. These alternatives include:

1. Site hardening and/or expansion of hardened facl icles.
2. Relocating the USAF flight corridor.
J. Relocating the repository surface facilities.

If the analysis indicstes that alternatives or mitigation messures are re-
quired, the detallad plan being developed with the USAF calls for study of
the feaglbility and the costs and benefics of each scennrio, followed by
development and implementation of a scenario-selection process.

The DOE Nevada Operations Qffice (NV0) malntains an excellent radio-
logical assgistance team. Therefore, the USAF radiation aszsistance team would
not be called upon for any forseeable emergency. In the past, the NVO has
requeated traneportation assistance for technical staff. This typa of
asaistance may be requived if & large technlcal team such as the rasdiclogical
agalstance team needed to be transported to a site very quickly.

With respect to aonlec effects, the manmade forces that are capable of
producing ground motion of aignificant magnitude are well understood. While
sonic booms produce & noise that impacta man in many ways and jars surface
dtructures, the energy transferred to the earth is not very large. The DOE
18 not aware of any reports of damage to atructures sa a result of the ahock
wave produced by planes flying faster than the speed of gound. The total
energy in the shock wave of a sonic boom %is not great. The earth ia readily
capable of absorbing that energy within the firat 30 meters (100 feat).
Because earthquakes generally occur several kilometers below the surface, 1t
ts unlikely that an earthquake could be triggered by sonic booms. To date
the DOE 1is not aware of any documented Instance where sonle booms have
triggered an earthquake.

Because a waite package at Yucca Mountailn would be at least 230 maters
(754 feet) below the surface, 1t does not sppedar resasonable, based on the
understanding of the physical phenomena, that a resonant coupling could lead
to effects vpon a repoaitory =t that depth. P

Issue: Rsll-spur activities

Two commenters guestionad the location of the proposed rail spur and
expressed the view that it should be moved aouth of U.S. Highway 95, because,
as proposed, 1t would run very close to several range aress .which are used
for live weapons delivery and other critical USAF flight training exercises.

Egsgonse

Final location of the rail spur will be coneidered as the gite
evaluation process continuea. The proposed rail route to the repository runs
adjacent to the boundaries of Range 63 OT&E Test area, TACS Area, Sliiver Flag
Alpha Range, and Range 64/65 Tactical Training Rangea. It is now recognized,
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on the basls of recrat communications with the USAF, thet ailrcraft could fly
at low altitudes ab-ve trains transporting casks of wagte to the rapository.
The policy of the BCE 16 not to reetrict USAF training operatlions as a result
of traine moving al. ng the houndaries of the ranges. Tre DOE 1s interacting
with the USAF to adiress and resolve this concern. A -intailed plan for an
alternative assessmint 18 being developed.

Alternatives which will be evaluatad can be claas “Led into two regimes:
vpatlial and temporal. The epatial alternatives will saek to identify and
evaluate alternate routes while the temporal altern cives will seek to
determine 1f scheduling of DOE and USAF activities ::n be accomplished
without impacting USAF miassions. All alternatives will be evaluated In terms
of feasibility, cost, and benefits. Following such an evaluastion, a method
for selectiag among alternatives will be developed and {mplemented, as called
for in the detalled plan noted above.

Issue: Miscellaneggg

Seven miscellaneous comments were received which eddressed random items
asgoclated with offsite installations and operations. One commenter asked
who will provide security for the repository, and whethar the USAF would be
asked to help in this task. In & related comment, it was suggestad that site
characterization and security activities be implemented with the underetand-
ing that live ordnance may be present throughout the site,

Secondly, two commenters asked what the effect of radloactive releases
from current testing on the site would be, in regard to ground-water
contamination and surface-level radioactivity.

-Another commenter asked where shipments of radloactive waste will bae
kept in the event of an interruption in shipments.

One commenter noted that the EA text, in reference to the presence of
other nuclear {nstallations and operations, states that the pertinent
regulationd {40 CFR Parta 190 and 191) do not apply to nuclear-weapons
testing at the NTS5. It was asked that the EA further detall why such a
altuation exists.

One commenter elmply stated that there 18 a low level radloactive waste
facility near Beatty, Nevada and that the aite wae poorly maintained.

Resgonae

-With regard to sacurity, the DOE will arrange for security services from
a private contractor, and the USAF will not be invclved. Stardard construc-
tion and aecurity operating procedures will be implemented to check for live
ordnance priocr to initiation of all activities in new areas (l.e.,, areas
previously unused}.

With respect to radlecactive releases, any water that reaches the waste
disposal container will come from the surface of Yucca Mountain. Very low
atmospheric fallout is present all over the world; no more radioactivity is
likely to be contalned in thils water than in domestic water supplies.
Regulations for the contailnment . of .xradiation from underground nuclear -
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explosions are very giringent (ERDA, 1977). Dsta for airborpe radionuclides
from the NTS, detect:d offsite from 1974 through 1983, can be faund in
Table 6-7 of the EA. This tsble shows that for four of tne last five l-year
monitoring periods, no detectable radiocactivity from nuclear explosions was
observed outside the NTS boundaries.

The repository ill be designed to accept and store wastes equivalent to

3 months of deliveriss, 8o interruptlons in repository - :rations would not
interfere with weste receipt. 1t should be noted that the table in the
draft EA that prompted this comment (Table 6-6, Summa 'y of analyses for
Section 6.2.1.5 ,..) statea that repository operations w uld be interrupted
during weapons testing. However, the interruption referr:d to 18 due to the
fact that workers would be removed from the underground workings for safety
reasons, which wonld not necesgsarily interrupt waste rec=ipt,

Nuclear-weapons testing, as a defense~related application of atomic
energy, 1ls not subject to regulation by the Environmental Protection Agency
{(which promulgated 4) CFR Parte 190 aund 191). Rather, pursuant to the Atomic
Energy Act of 1954, as amended; the Energy Reorganizaticn Act of 1974, as
amended; and the DOE Organization Act of 1977, aa amended; such activities
are under the purview of the DOE.

The comment regarding the low-level radloactive waate facility inp
Beatty, Nevada 1s noted. The facllity 1s operated by U.S. Bcology.

C.6.5 BSYSTEM GUIDELINE - PRECLOSURE RADIOLOGLCAL SAFETY

The preclosure radiological safety guideline addresses concerns for pro-
tecting both the public and repository workers from accidental or operational
radlological exposure. The 29 comments received in this category have been
categorized into the followlng imsues: (1) Accidental Radiological Releases,
(2) Non—accidental Radiclogical Releases, and (3) Miscellaneous.

Issue: Accidental radiological releases

Eight comments have been categorlzed i1y regard to this 1asue.
Accldental releases consiat of those releases that occur from events other
than the everyday operationasl releases that may occur. Four topice are
addressed: accidental relecase scenario, breached waste dlsposal contalner
scenarlo, aircraft Iimpact scenario, and emergency preparedness,

Accidental tcelesse scenario. Some commenters stated that the references
cited in the Environmental Assessment (EA) for aceldental radiological
release scenarlos heve changed and that those changes should be reflected in
the EA. In addition, it was stated that releases under elevated temperatures
should be discussed.

Response. The preliminary ssfety analysis has not been revised to
reflect the two-stage reposltory concept described in Section 5.1 of the EA.
Development of the two-stage concept occurred concurrent with the prepsration
of the EA, therefore the safety anslysis could not be revised in the time
available. The phasad increase 1in, the waste~raceiving rate egsociated with
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the two-stage conce t will not necessarlly involve an increasa over the
radiological impact: presented in EA Section 5.2.9, btecause the maximum
waste-recelving rate in the two-stage concept 1s not greater than the rate
upon which the info mation in Section 5.2.9 {ig based. The waste-storage
capacity on the eurface Iin the two-stage concept 1s, h:iever, greater than
the capacity upon wich the information In Section 5.2.1 is based. There-
fore, there 18 a porentlal for Ilnerease 1in the radiolos cal impact estlmates.
Numerous deslign optlons in storage configuration, atru. cure hardening, and
cther aspecta of the design can be selected to limit "h 3 potential increase
to Insignificant levels, such that the preliminary eccty snalysis results
can atill be regarder as representative of the preclosns 2 radiologlcal safety
of a repository st Yucca Mountain. These lmpacts will »e further assessed
during the license application design process to provide the necessary
informatior for the Environmental Impact Statement a>l Safety Analysisa
Report, as well as to support optimization of the design for as low as
reasonably achievable radiatioan exposures and for accident prevention and
mitigation. Becavse many nuclear facilities with comparable amounts of
radicactive materisl in use, or in storage on the surfsce, exist in areasg of
greater population denaity than that of the potentisl Yucca Mouataln reposi-
tory, there ia high confidence that the radiological iwmpacts of a two-stage
repository, with up to 750 metric tons of uranium waste stored on the
surface, will be well below acceptable limits. Therefore, the conclusion in
Section 6.2.2.1.4 on the preclosure radiological safety system guldeline is
etill, "The evidence does not support a findiang that the site 1is not likely
to meet the qualifying condition for thls preclosure system guldeline
(leval 3)."

With respect to radionuclide releases under elevated temperatures, the
spent fuel from which the gaseous emissions originate are themselves under
high temperatures. Additionally, accidents, such as fires, and the resultant
doses are addressed iu Section 5.2.9.2.3 of the EA.

Breached waste disposal contalner scenarioc. BSome commenters stated that
the accident acenarlo of having to retrieve breached waste disposal cori~
talners was not considered. Tt was stated that these operations could entail
considerable dose commitments to workers.

Responge. At this polnt in the Nevada Nuclear Waste Storage Tnvestiga-
tions Project, the design 18 not sufficiently developed to reasonably, and in
adequate detail, estimate the conditiona that would be encountered during
vaste retrieval operations. The radiological Iimpacts for normal and accident
conditions durlng retrieval operations will be assessed during the advanced
conceptual design and license application design in order to provide the
necegsary 1lnformation for the Environmental Tmpact Statement and Safety
Analysis Report, as well as to support optimization of the design for ds low
as reagonably achlevable radiation exposures, and for accident prevention and
mitigation. :

Aircraft impact scenario. Some commenters addressed the need for sub-
stantiation of the conclusions reached regarding an aircraft impact dat the
aite. ' ' :

Response. The U.S. Department of Energy (DOE) recognizes that the
probability of a U.S. Alr Force (USAF) .alrcraft crash/bombing accident ‘has
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not baen sufficieutly substantiated in the draft EA or in Jackson et =al.
(1984). The DOE is .nteracting with the USAF to addrern and resolve this
concern; a detailed p.un for an event—-frequency analysis uf this acenario is
currently being deveinped., If evaluation of the current :nituation results in
unacceptable risk, the DOE 18 considering several alterns:.ives and mitigation
mensures (some of which will require acceptance by the L5 ai) to reduce the
event probability or consequences, which include the fol . owing:

1. Site hardening or expansion of hardened facili‘ies.

2. Relocation of the USAF flight corridor.

3. Rerouting of “he rail spur or highway to the rep. sitory.

4., Relocat’/on of the repository surface faclilities.

5. Asseggment of the impacts of a monitored retvievable storage
facility on transportation alternatives and the design of repository
gurface facilities.,

6. Scheduling of DOE and USAF operations to be mutually exclusiva.

7. Limiting of USAF operations (e.g., altitude, achedule, or activity
limitations).

Because there are several ways to reduce che risk of thia type of acci-
dent, there is high confidence that it can be prevented or adequately miti-
gated. Therefore, the conclusion in Section 6.2.2.]1.4 on the preclosure
radiologicsl safety system guideline ia still, "The evidence does not support
a finding that the site is not likely to meet the qualifying conditien for
thia preclosure syatem guidellne (level 3)."

Emergency preparedneas. One commenter questioned whether the DOE would
temporarily discontinue repoeltory operations 1f the combined totale of
natural and menmade radiation (weapons testing) were found to be unsafe at
Yucca Mountain. Two commenters stated that an emergency preparadness plan
for the repoaltory, such as the one that the State of Nevada haa in effect,
infers a level of confidence that may not be justifiable.

Response, A criticality could not occur with spent fuel, therefore a
release of radicactivity would conslst of a short-lived fiasion by-product
which could easily be cleaned up. Natural radiation is always present in the
atmosphere and 18 consldered a baselire amount for assessing additional man-
made releases. If stmospheric levels of radionuclides become unsafe to buman
life, from whatever source, operations can and will be discontinued until
safe levels are achleved.

The DOE is confident that an emergency preparedness plan can be devel-
oped for Yucca Mountain 1f a repository 1s sited there. The plan would
comprehensively establish procedures 1n the event of a radiological emer-
gency. C

Isgue: Non-accidental radiological releaaes

S1x commenters were concerned with radiological releases from the opera-
tional aspects of a repository. The toplcs addressed by this issue are:
source terms, naturelly occurring exposure, and radlicactlve--source testing.

Source terms. A few commenters suggested that source terms originating

in the various cleaning, handling, packsging, and processing operations in
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the various facilir ee be addressed. These concerns include asaawssments of
exposures of worker: and the public to variows radiloactive gages, It was
stated that the acceptable radionuclide levels were not -idequately presented.
Another commenter s:iated that it 1s widely recognized t*at maximum permise~
sible concentrations of radionuclides do not fully -treracterize the
alignificance of tel.ases.

Response., At this point, the design 1e not suffic’ently developed to
rcagenably, and In adequete detail, estimate the sourc rterms originating in
the various operations conducted 1in the waste-handlir+ and packaging
Facility. For example, 1f a monitored retrievable atorape facility iIs used,
wagte processing and packaging may not occur at the repository. Ae stated in
EA Section 5,2.9.2.2, tha emlssions and resulting impacta that occur during
normal operdtione are insignificant because of the measurea taken to protect
workers and dilution over the transport dlatance to the environment. EA
Section 6.4.] provides dome generic estimates of offsite releases from major
sources. All sourc2 terms and the resulting radiologi:sl impacts will be
asgessed during the advanced conceptual design and license application deaign
to provide the necessary 1information for the Environmental Impact Statement
and Safety Analyseile Report, ae well ag to support optimization of the design
for as low as reasonably achlevable radiation exposures (public and repos-
itory worker) and for accident prevention and mitigation, Because many
nuclear facilitles, with comparable amounts of radioactilve material being
handled in similar operations, exist 1n areas of greater population deneilty
than that of the potential Yucca Mountain repoaitory, there ie high con-~
fidence that the radiological impacts resulting from cleaning, handling,
packaglng, and processing operations will be well below acceptable limits.
Therefore, the conclusion in Section 6.2.2.1.4 on the preclosure radlological
safety system guideline is still, "The evidence does not support a finding
that the site 18 not likely to meet the qualifying condition for thia
preclopure pyastem guideline (level 3)."

The maximum permiseible concentrations in question (Table 6-41 in draft
EA Section 6.4.1) are in error by a factor of one million. These have been
revised in the final HA (Table 6-46). A defined eetimate of the collective
dose for those emiselons wae not made, because the release levels of these
nuclides and the remotaness of the site provide assurance that such dose
levels would be very low.

Naturally occurring exposure. It was suggested that the EA discuas
appropriate measuresa to limit exXposure to naturally occurring radionuclides.

Responee, The hazarda encountered from naturally occurring radio-
nuclides ;?E_recognized and are recelving attention. The forthcoming Site
Characterization Plan and Exploratory Shaft Test Plan will describe the work
that will be done to charscterize the conditions of exposure to natural
radiocactivity, including such sources as penetratlng radiation from the rock,
a8 well as alr and surface contamination that develop due to the emanation
and subsequent decay of radon isotopes from the rock.

Radloactive-source testing. Concern was expressed in some comments
about the plans to utilize radicactlve-source materilals for in situ testing
and the risk factores aasociated with those teats.
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Response. The v+e of radiolesotopes for tracer studles and radloactive
gources for well logu ng are discussed in Section 4.1.1.i. The radiotracers
to be used have short half-lives (from several hours to tens of days) and
thue will completely <ecay within a ahort period of time (frdm a few daye to
a few montha, depending on the 1sotope). The well-logs:ng sources are
retrievable. Thig t pe of testing ls commonly performe¢. throughout the
United States.

Issue: Miecellaneosus

Fourteen comments have been classified into the mis ellaneous 1ssue,
They consist of v-ricus editorial chengea and two topics that do not fit into
the previous lssuea: surface~water transport and ground-water release
mechaniams.

Editorial changes. Several commenters stated that various parts of the
radiological—-aafety dilscusaions needed some editorial changes to better
reflect a technicsl position. One commenter stated tha. on page 6-104
(Section 6.+2.2.1.3) of the draft EA, the statement, "The arid conditions

allow very limited infiltration and recharge ...”, 1s not referenced to
legitimate sources.

Response. In Section 6.4.1.2.2, "virtuelly all (99,9+ percent) ..." has
been inserted to show that indeed the filter systems are not 100 percent
efficient.

In Section 6.2.2.1.3, the reference to Table 6—45 (Preliminary eatimates
of cumulative radloactivity released to the accessible enviropment from a
repository containing 70,000 MTHM) in the first aentence (paragraph eix, in
the drafr EA) sghould have been a reference to Table 6-41 (Assessment of
relesses from normal preclosure operations}. The table 18 correctly
referenced 1n the final EA. The table lists the allowable limits for
concentrations of alrborne radionuclides. All of the limits listed in the
table were in error and have been corrected.

In Section 6.2.2,1.3 of the draft EA, the last semtence of paragraph 5
beginning with "The air pathway ..." has been deleted because the diecussion
applies to saturated zone radionuclide migration. The alr pathway from
normal preclosure operaticons 1s discussed in Section 6.4.1.2.2. It ia only
slgnificant when compared to water transport pathways. It 1s extremely
uniikely that a fracture release acenarlo would result in offsite doaes
greater than those calculated in Sectlon 6.4.1.2.2 for preclosure releases.
Neverthelegs, the significance of fractures as gaseous transport pathways
will be studied extenaively during aite characterizacion. In Section
6+2.2.1.3, of the draft EA, the second to last sentence 1in pavagraph 53 has
been revised in order to make it more understandahble.

In Section 6.2.2.1.3, the raference method for predicted krypton-85
relesse comes from Nuclear Regulatory Commission Regulatory Gulde 1.25,
{(Safety Guide 25), "Assumptions Used for Evaiuvating the Potential
Radiological Conszquencea of a Fuel Handling Accident in the Fuel Handling
and Storage Facility for Boiling and Pressurized Water Reactors" (NRC, 1972).
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The comment rugarding Inappropriate use of references 1s correct; the
reference should lv. to Montazer and Wilson (1984) and Wilson (1985) only.
The final EA hag b:en revised accordingly.

Surface-~water :rransport. A few commenters stated that weather condi-
tions, including riinfall and enowfall should be assesred relative to the
likelihood of suri ice-water tranaport of radionuclides that may reach the
ground surface.

Response. The average weather conditione at Yuc a Mountain suggest Chat
gurface transport mechanisms are not a llkely scenaris  The precipitation
data for Yucca Mountaln will be tabulated and compared .o regional estimates
after more thar one year of data are available. During performance assess-
ment 1in support of licensing, various scenarios that fnclude severe weather
and accidencal asurfsce releages will be considered. Also, Table 5-24 (Pre-
liminary population dose commitments from postulated acsidents} of the final
EA presents results of a postulated flood scenario.

Ground-water release mechanisms. Comments were received stacing that
sentences in Seetion 6.2.2.1.3, paragraph 5, of the draft EA were mlaleading
and unsupported. The discugsion relates to ground-water transport hot belng
a reasonable release mechanism due to the long travel times and the potential
for retardation in zeolltized zones.

Responée. The Calico Hills tuff is zeolitized beneath the repository
horizon, and at least some sizable portlon of the radionuclide flowpath
pasaes through this unit; therefore, retardation will occur. The nearest
water wella are further than 20 kilometers (13 miles) from Yucca Mountain.

Major revislons to the gaohydrology discussion (EA Section 6.3.1.}!.5)
provide juetification for flux estimates used for travel-time calculations.
The new travel-time modal for the unsaturated zone explains ldeas on fracture
flow versus matrix flow ae presently understoocd.

C.b.6 ASSESSMENT OF PRECLOSURE PERFORMANCE

The assesgment of preclesure performance embodies radiological assesa-
ments 1ncluding evaluations of potential radiological raeleases and doses, and

comparison with the requirements of the applicable guidelines and regula-
tions.

Three comments were received under this category. One commenter agreed
that worker exposure to radon would be low, but felt chat the exposurea
ghould be discuased in terms of the uranium miner of 4 working level monthg
{WLM) per year. Another comment concerned the fact that there was an error
of 1 x 10" in the maximum permissible concentrations (MPC) listed for
Table 6~41 in the draft EA. Additionally, the commenter felt that the
discussion relative to MPCs confuses two systems of evaluation (ICRP-30 and
10 CFR Part 20).
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One commenter p¢inted out that a discussilon In EA Section H.4.1.2.3,
regarding releases or radloactive gases, references additional discussions
within that gection "ut that the additional discuesions do not appears

Bgsgonse

Since 4 WLM pev year 18 roughly equal to s lung dos. rate of 56 rems per
vear, worker expesure would be well within the occupat: nal dose limit for
miners. However, speclfic data needed to quantify mine; doses are lacking at
this time.

The MPC values in Table 6-41 of the draft EA were .adeed in error by a
factor of 1 million and have been corrected in the final EA. The ICRP-~30
{1982) system values used are only for dose coaversion and the results are
not compared to the concentration limits in 10 CPR Part 20, Appendix B,
Table II. The conversion factor used was in error and has been revised in
the final EA.

The reference in EA Section 6.4.1.,2.3, to sdditional discussions within

that section, was a. typographical error. The correct reference 1s to
Section 6.4.1.2,2 2nd hag been corrected in the final EA. -
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C.7 ENVLRONMENY, SOCIOECONOMICS, AND TRANBPORTATION

Thie section adiresses comments on (1) the environmanta}, socloeconomic,
and transportation-related effects of repository devalopiunt and site charac-
terization; (2) the ischuical guidelines for socloeconom: s, tranaportatiocn,
and the environment; and (3) the use of these guidelines in evaluating the
relevant system guild:line, Moat commanta in this catege » are concerned with
the characterigtics of the repository before 1t i{s close. and decommissiocned.
There are many rarallels between this category and Lacidon C.4, which
includes comments on the data base, proposed activitl s. and repository
design. Whereas Section C.4 discusses baseline condiil ne, Section €.7
discusses how site characterization or repository developwent changes those
canditiona. Mos. coumments about the effects of the repository on the
environment or communitles near the repository are i{ncluaed in this: category.

C.7.1 EXPECTED EFFECTS OF SITE CHARACTERIZATION

The commente that were vrecelved relating to effects of sgite
characterization have been divided into two categories: (1) Effects on the
Physical Environment snd (2) Effects on Socloaconomic Conditions.

Ce7.1.1 Effects on the physical environment

The commentd in thls {ssue address the expected effects on the physical
environment from site characterization. The comments in thia category have
been divided into the following iseues: (1} Ground-Water Contamivation,
(2) The Unsaturated Zone, (3) Alr Quality, (4) Archaeology, {(5) Effecte on
Mineral Resources, (6) Water Rescurces, (7) lLand Use, and (8) Repoaitory
Expansion.

Tgsua: Ground-water contamination

The one comment received on this isaue stated that water used during:
slte characterization~related conastruction will compromise the resulta of
geotechnical and hydrogeochemlcal testing. =

Resgonse

The concern 13 valid and care will be taken to avoid contaminating the
in 8itu ground water being sampled. Potential seepage sources will be lined
or located away from the shaft. Water added to control fugitive dust will be
tagged with sodium bromide so that it can be traced or identified. 1In altu
tasts for hydroleglc characterization will be positioned as far away as pos-
sible from the potentlal sourcea of fluidse during drilling. 1In light of.
these precautions, it 18 not expected that congtruction water will compramlae
alte characterization-related testlng,
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Igasua: The unsatursatad zone

Three commenters# expressed concern regarding the effects of land distur-
bance on ground-wate» infiltretion into the unsaturated zome. The draft
Eonvironmental Assaessuent (EA) states that 285 hectares (705 acres) of
regolith would be di:.turbed, and these commenters stated i.at the potential
for increassd infilg:ration te the unsaturatad zone shoul . he evalusted. More
information was requested on the effect of soil~aurface digruption on the
chemical composition nf naturally percolating waters.

Resgonae

The draft FA estimated the amount of land that would potentially be dig~
turbed uslng assumptions that maximized the diaturbed crea. Borehole
dri1lling will require that some new roasde be constructed and will require use
of several existing roads near the exploratory ehaft site. It 1a expectad
that thease roada will also be used to provide access to geophysical survey
gites and that s minilmal amount of additionsl land disturbance will result.
Changes in infiltration rates caused by land disturbarces during construction
of roads and drill pads is expected to be minimal.

The great depth of the repository suggests that tha composition of
percolating waters will be unaffected by soil chemistry, Studies by Knauss
et al, (1984) and Oversby and Knauss (1983) suggest that a sample taken
24 meters (78 feet) into an alr-~drilled hole did not contain soluble galts
that could chenge the composition of percolating water. Further, these
exgmples indicate that the preaence of soluble salts 1s a surface-evaporation
rhenomenon and such materials are unlikely to be present at the depth of the
repogitory. This topiec will be further investigated by examining cuttinga

from drill holeg in the unsaturated zone during site characterization.

Iesus: Alr quality

One commenter expressed concern that, depending on the mode of waste
emplacement, the proposed sctlon may exceed prevention of significant
deterioration criterfa. While the emission calculationas for site character-
1zation use a mid~value of fuel consumption, the extreme case would produce a
high value of nitrogen oxidea. The commenter makes a recommendation to uge
both values in calculations. :

Response

If Yucca Mountain ia selected for further development, detailed engi-
neering information and emission calculations will be necesaary to satiafy
Navada Department of Environmental Protection permitting requirements. The
emiseion rates presented in Table 4~! {Summary of nonfugitive atmospheric
emlisgiong from site chsracterization) of the draft KA are based cn the horee-~
power rating of each stationary source combined with emission factors from.
AP-42 (EPA, 1977) in grems per horgepower~hour, not on the amount of diesel
fuel consumed. The hours of operation for each plece of equipment are
congldered maximum estimates of projected use over the 23 to 26 monthe during
which theee activities would be taking place.
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Isgue: Archaeolngy

Five comme:.ers addressed potentlial impacts to the prehistoric and his-
toric sites i{dentified in the draft EA, thelr aign. i{cance with regard to
Federal pregervaiion efforts, and the need for prote.tlion or mitigation plans
for identified 3'tes. It was felt that the four prihilstoric sites noted in
the draft EA weie not described in regard to their : atus with respect to the
National Register, eligibility procedures and critesr.a, or how the opinion of
aignificance was determined. In addition the U.S. Mpartment of Energy (DOE)
methods of prohibiting excavation or collection wer.: questioned, particularly
in light of aimilsr unaucceasful efforts on the Nevac: Test 3itae.

Response

Four sites were identified and are eligible for nomination to the
National Register. Artifacts found at these sltee were collected in
consultation with the Nevada State Hiatorle Preservetion Officer {SHPO)} to
ensure that the .nformation potential of these sitea was preserved. A report
is in preparetion on these findings entitled, "Limited Test Excavations at
Selected Archaeological 8ites 1n the NNWSI Yucca Mountailn Propject Area,
Southern Nye County, Nevada,” Desert Research Institute Te¢hnical Report
(Pippin, 1984).

Mitigation plana for adverse impacta will be developed with a
Programmatic Memorandum of Agreement between the DOE, the Nevade SHPO, and
the Advisory Council on Historic Preservation.

Issue: Effecis on mineral resources

One comment was received concerning the lack of a dlacussion regarding
the expected effects of aite characterization on mineral resocurces and
suggested that such a diecussion be included in the finsl EA.

ResEonse

To clarify the effects of site characterization on mineral resources,
the following sentence has been added to Section 4.2.1.1.3 of the EA:

"A Class 1 resource survey {Bell and Larson, }982) found no evidence of
significent mineral or energy resources in the regionm surrounding Yucca
Mountain, and therefore future explorstion and development is not expected.”

Isgue: Water resnurces

Three commenters addresaed the fact that a discussion of the effects of
weter use during site characterization was not provided, and that a more com-
plete estimate of this ussge should be provided. Siwilarly, it was felt that
the final EA shounld include a discuasion on potential impasts to local
ground-~water quallty ae a reault of liquid effluent disposal.



Respanse

A preliminary estimate of water use for aite chavgcterization 1e less
than 494,000 cubic meters (400 acre~feet) per year pemped from Well J~13.
There are no nearby water users due to land~use restrintions around the site.
Users that are wi'hin the same ground-water basin as "ve site are considered
in draft EA sectiomns 6.2.1.7.5 and 6,3.3.3.3. It ia unlikely that a sewage
laguon will b used and that a septic tank and a dxr n fleld will be used
instead. This systam will be placed away from the ~h-ft fucillty to winimize
the chanca for conramination of the teating facilir, :wvea. The rock-storage
pile will be lined with an impervious wmaterial to pre ent infiltration. Dis-
charge from tihe septic system would be sufficlently abtrve the water table to
ensure that there will be no impact to ground water,

Water use during site characterization has beer vreviewed in the final
EA. The amount of water to be used during tests 1s expected Lo be limired 1in
order to avoid patential interference with testing of molature conditions at
dapth, .

Issua: Land pae

Three commenters expressed the opinion that the description of the uses
of the publie landes ehould be expanded. While land-uase effects are not
l1ikely on federally controlled lande, the DOE should comply with pertinent
State and local regulations governing lend use and buillding construction.
Lastly, the DOE should clearly iIndicate that the land to be used is 1in. the
public domain.

Response

Site characterization activities will comply with all applicable State
and local regulatlons governing land use and conetruction activities. A
deacription of the specific uses of the public lands is provided in Section
4.1 of the final EA.

Yuccd Mountain is on land adminjstered by the Federal Government.. This
is not to eay that all of the land 1s restricted; part of the site 15 on
public lands administered by the Bureau of Land Management.

Igaue: Rﬁpoaito:x-exgpnﬂion

One commenter noted the lack of a description of potential Impacts
resulting from characterization of expansion areas, and suggested that such
text be sdded to the final EA,. '

Ragponse
There are no detailed plans to develop the exﬁansion areas; thefgfore,
potential environmental impacts cannot be adequately evaluated. The

expanaion areas, however, are within the eite boundary ghown in Figure 3-1
{Location of Yucca Mountaln site in southern Nevada) of the draft EA.
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Cie7+1+2 Effects on socloeconomic condicions

The evaluatisn of potential socloeconomic effec s of sgite character-
ization {includirg economic, demographic, community rervices, docial, and
fiscal and governuaental effects) are covered by this category. Thirty-eight
comments were revelved, and these have been grouped Into the followlng
igsues: (1) Lin-oln County, the State of Nevada, d Local Government;
(2) Effects on state Tourism; (3) Site Characterfz:’ion Impacts; (4)
Digaggregste Compunity Services Impacts and Settlem 'nv Scenarioa; (5) Work
Force Estimate send Percent New Workers; {6) Sector-s -#cific Comparison of
Labor Demand; (7) Iundirect Employment Multiplier; (8} . 'rensportation Impacts;
and (9) Miascellaneocus,

Isgue: Lincoln County, the State of Nevada, and local government

Three commenters felt that the Envirommental Assessment (EA) should
examine the socloaconomic effacts of site characterlzstion on Lincoln County
and the State of wWevada as a whole. A fourth commenter perceived that no
recognition 18 given {ip the Nuclear Waste Policy Act (NWPA) of 1982 to local
government participation in planning or financial assistance during site
charscterization.

Resgonae

The reasons why Lincoln County and the State of Nevada were, in general,
not used a8 units of analysis were preesented in Section C.4,.,1.5 of this
Appendix, In addition, the U.S, Department of Energy (DOE} analyela of
socloeconomic impacts of site characterization, as presented in Secticn 4.2.2
of the draft EA, led to the conclusiorn that the majority of the socloeconomic
impactes of sile characterization iIn the bicounty asrea would he small or
insignificant. If these impacts are spread over a base of more than two
countles, or the Stste as a whole, their relative magnitude would he even
smaller.

The NWPA does recognize the participation of local governments in
planning for the repository. Specifically, Section 117{e}{5) states that a
consultation and cooperation agreement shall specify procedures, “... by
which the Secretary shall asseist such State, and the units of general local
government in the vicinity of the repository site, in resolving the offsite
concerns of such State and unite of general local government...” (NWPA,
1983}, Additionally, Section 116{(c)}{(3) of the NWPA provides for grants equal
to texes to be made to unite of general local government in which a aite for
a8 repository has been approved for site characteriwation.

Issue: Effects on State tourism

The DOE was asked to Include ao mssessment of the potential for impacts
that the decision to conduct alte charsacterization could have on the Nevada
teurism industry snd the State's economic diversification program, and te lay
the groundwork for continuing research to quantify such impacta as they
occurs A second commenter noted that the term "tourism" ssemed to be
directed toward the hotel and gaming Industriea, and that this view should be
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broadened to 1wclude the variety of recreational opportunities which draw
vigitors to southnern Nevada.

Responge

The suggested analysis of the effecta of perception on tourism in
southern Nevads 1e not included in Chapter 4 of ths BA since the impacts of
gslte characterization activities on all sactors of .he bleounty eceonomy are
expected to be inelgnificant. However, the DOE wol1 monitor site character-
l1zation activities to validate the expected soclo.¢nnomic fimpacts of site
characterizat{on activities precented 1in Section 4,. .2 of the EA. As was
discusged in Section C.4.1.5, the Bcope of the analvais in the EA 1is the
bicounty aren; the State as a whole wasg not included in the definition of the
affected area. If the Yucca Mountain site is approved for site character-
ization, a broader geographlcal area would be evaluated if appropriate, based
on the Environmental Impact Ststement (ZIS) scoping process. Additional
studies on both tourism, and attitudes and perceptions of locating a
repository at Yuccs Mountain would be conducted. *he comment regarding a
definition of the word "tourism” would be noted in future studies.

Iggue: Site characterization impacts

Eight comments were assigned to this fssue. Three commenters pointed
out that 1in Chapter 4 of the draft EA, the DQOE states that the social aud
economic 1impacts of site charecterization are expected to be small and
ingignificant without describing the impacts. Five commenters stated that
the bicounty area (Clark and Nye) is an inappropriate unit of analysis of the
socloeconomic Impacts of site characterizatlon, and sBuggested that these
impacte should be analyzed at the county or community level.

One commenter questicned using the total baseline bicounty employment as
a basis for comparison with the expected number of new direct site
characterlzation jobe, and suggested a comparison with baseline empleoyment in
the mining and construction sectors only. One commenter stated that the
dependency factors applied in the draft EA need supporting documentation,
since factore for offslte workers are likely to differ from those for onsite
workers who are employed temporarily at a remecte locationm,

Response

The socioeconomics section of the draft EA Chapter 4 doesa discuss
several types of impacts which would result from site chsracterization activ-
itles. For example, Section 4.2.2.1.1 describes employment impacts, while
Section 4.2.2.2 shows that the most likely Impa¢t ou population would be an
increase of about 830 new residents in southern Nevada. Thie section has
been revised to show estimates of the distribution of the maximum population
increase to communities nearest the Yucca Mountain site (Table 4-5 of the
final FA). These community population estimates dre small. Community
services impacts are discussed in Section 4.2.2.3.

The appropriate unit of analysia of labor markets is the bicounty area,
or eveu a larger area. This 1ls evident from the observation that workers
currently employed at the Nevada Test Site {(NTS), which 18 adjscent to the
proposed Yucca Mountaln repository -site, come from many areas in addition to
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Nye County. A comparia-n of the expected 109 new direct site character-
ization joba (40 parcen: of the total new direct slte characterizatfon joba)
with the projected mirniag and conatruction employment in Nye and Clark
counties (tables 3-12 a.4 3-13 of the final EA), indicates this number of
Joba would be ahout one-half of one percent over the expeci:d 1985 baseline
employment In these Lw:¢ secLors,

Suppotting documentation for dependency factore appeair 1n U.S. Depart-
ment of FEnergy, Environmental Aspects of Commercial Rsdi active Waste
Management, {(DOE/ET-()029) Volume 3, Appendix C, Washing o3, D.C., 1979.
These factors are also uted In McBrien and Jones (1984), ' = of a different,
but reasonable, valie for the dependent ratio asslgned Lo ti» offaite direct
work force would mot signlficantly affeet the results of the population
impact enalysis appearing in Section 4.2.2.2 of the draft ond fival FKAs. For
aexample, assume that the dependent ratio for all of the direct offsite
workers were 2.47 lustead of [.28. The maximum site characterization related
population would then he 2,229. This represents 0.4 percent of the estimated
1985 bicounty baseline population, which 18 not different Lhan the percentage
reported in the draft EA.

Isaue; Disaggregale community services Impactg and settlement scenarlios

Seven commenters thought that a small change in populstion in aome
communitiea would have noticeable and perbaps significant community service,
soclal, and fiscal iwpacta. One commenter expressed a belief that the dia-
cuseion of the problems with Beatty water quslity implies that "... because a
problem exlats, adding to it is acceptable ..." VFive of these same com-~
mentera asked that a8 varlety of settlement acenarios be examined and that the
potentlal impacts upon community services, social conditions, and fiscal
conditions reaulting from each scenario be evaluated.

Bgsgonse

If 8 significant number of the projected new residents were Lo sattle 1n
one of the smaller communities of Nye County during slte characterization,
noticeable Impacts could indeed occur. Section 4.2.2.2 of the EA was reviaed
to show the estimated distribution of maximum site characterlzation popu-
lation (i.e., direct and indirect workera and their dependents) to individual
communities In Nye and Clark counties nearest the Yucca Mountain site. If
the settlement patterns described io Table 5-26 (Settlement patterns of
Nevada Test Site employees) of the £inal EA apply, and the projected maximum
site charecterization related population increase ia 2,080 peraons {(assuming
all direet and 1indirect workere and thelr dependents are inmigrants), then
population increases ranging from 0.1 to 5.9 percent would result (Table 4-5
of tbe final EA). These percentage increases are not considered significant
and, from the community services informstion presented in Chapter 3 of the
EA, would not appear likely to overload community services providers. The
amall number of rnew residents 18 also unlikely to result in significant
changes 1n soclal conditions. Filnally, only minor changes in local govern-
ment Tevenues and expenditures would reault from such populabtion increases.

Section 4.2.2.3 of the dreft EA should not be interpreted to imply that
"++o because a problem exists, adding to 1t 1e acceptable ..." In the
judgment, of the DOE, the magnlitude of the incremental impact of site
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characterization on the Beatty water supply problem will be "very amall.”
This judgment is reascable, based on Table 4-5 of the final EA which shows
that a maximum of twe additional persons could be expected to settle in
Bestty during site characterization. Furthermore, the Bratty Water and
Sanitation District and the Nye County Commission, as merrioned in Section
3.6.3.3 of the draft L[4, are taking positive actlion to alinmviate the water
quality preblem. HNo judgment 1s made, however, about thr acceptabliity of
the impact to present or future reeidents.

The DOE believes that use of the recent settlement paiterns of workers
employed at the NTS provides a reasonable indication of rh» expected settle-
ment patterns of site cnaracterlzation workers. Developme:it of alternative
pettlement patterns would have required considerably more information than
was avallable during preparation of the EA, and would uot likely have

resulted in subsatsntially different conclusions regarding the suitebility of
the site.

Issue; Work force es:imate and percent new workera

Two commenters could find no reference to support the work force
estimates given for site characterization, as presented in Table 4~3 (Peak
regional employment effecte of site characterization) of the draft EA. The
commenters alao noted that the EA does not substantiate the conclusion that
60 percent of the work force would be individuals currently employed by the
DOE and 40 percent would be new workera.

Resgonse

There are two sources for the employment estimates ahown in Table 4-3
{Peak regional employment effects of site characterization}., The direct
employment estimates are based on the eite characterization activities
described in Section 4.1 of the EA. The indirect employment estimates were
developed by applying an indirect employment multiplier of 1.54 to the direct
enployment estimates. Section 5.4.1.1 of the EA has been revised to discuss
further the derivation of this multiplier.

Based on similarities between site characterization activities described
in Section 4.1 and the congtruction aod drilling activities currently carried
out by the DOE and its contractors at the NTS, it was estimated that about
60 percent of the direct work force shown in Table 4-3 would already bhe
employed in DOE activitiem. Both the work force estimates and the 60 pertcent
assumption would be validated using data gathered by the seite
characterizatioo socloeconomics monitoring program. Information on the
percentage of current DOE workers was provided to give the reader a realistic
understanding of the likely increase in the number of new DOE-re.ated jobs
that would be apsociated with site characterization.

Issue: Sector-specific comparison of labor demand

Two commenters felt it to be Iinappropriate to compare the Project-
related demand for site characterization workers with total bilcounty
employment. Inastead, the comparison should be made with mining and
construction work force estimates only. ., .. ...
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Response

As geen In Teble 4-3 (Peak number of site charscterization workers},
alte characterization activities are expected to gen..ate a total of 273
direct jobs. Bass.ine wmining and construction employuent in Clark and Nye
counties in {985 {4 projected to be 20,876 as shown {r ‘fable 3-12 {(Employment
in selected indus riles in Nye County, 1978-2000) and “sble 3-13 {(Employment
in selected indusiries in Clark County, [978~2000) of the final KA. There-
fore, the project would increase employment {n those s.ctors by no more than
1.3 percent. This sector-gpecific Iimpact 1le probab.y overatated, because
some of the 273 workers are in neither mining nor cone. -yctian,

Tssue: Indirect employment multiplier

The DOE received six comments which questioned the use of 8 multiplier
of 1.54 indirect workers for each direct worker.

Response

Section 5.4.1.1 of the final EA was revised Lo discuss the derivation of
the indirect employment multiplier. That discussion also appears in
sectlon C.7.4.2 of thig document, . o

Tasus: Transportation impacts

The DOE received five comments on the draft EA discuesion of transporta-
tion lmpacts during site characterizatifon. These commente concerned limita-
tion of the discussion of highway impacts to U.S. Highway 95 and fallure to
discuss rail transportgtion impacts, potential damage to highways, and the
hazards of trausporting fuel and explosives.

Reaponse

Because U.S. Highway 95 will be the maln route for transportation of
workers and materials to the Yucca Mountain site during site charagfef;zaw
tion, it was logical to focus the analysis upon that road, Rail transporta-
tion will not be uesed for workaers and materials during site characterization.
In addition, there will be no shipments which are unique From elther a weight
or content standpoint; counsequently, no additional analyses were perforned.

Iasgue: Miscellaneous

Two comments were consldered under the migcellaneous issue; thése con-
cerned the request for additional informarion on site characterization, and
clarification of the DOE policy regarding withholding of State fundiug.

Additional Iinformation. One commenter requested additlonal detalls on
site characterization sctivities, Including calendar time-phasing, costs
assoclated with construction and testing, incomes earned by aite characteri-
zation workers, housing accommodations and project-provided transportation
for commuting direct workers, and the skill and wage mix of direct warkers
and likely union representation of direct workera.




Response. Tae site characterization phase, a9 defined 1n (G CFR
Part 960, begins ifter a aite 18 recommended to, aud approved by, the
Pregident. These decisions are expected to be comple’ed sometime in 1986.
The footnotes to ™able 4-3 {Peak number of site charar‘erization workers) in
the final EA show the schedule for the 535 months of niduned site charscter-
ization activitier.

According to the June 1985 Miesion Plan (DOE, 19+5), the total cost of
site investigations for the first repository is exp:ted to be about §$767
million, The specific dollar allocations for each ul'e are not explicitly
known at this time lue to the uncertainty as to which .ites will be sgelected.
Once three aiteg have been chosen for detalled studies, it 1s expected that
the amount applled to the Yucca Mountain site would be approximately
one~third 2f the total available funding.

The assumption of an average annual wage of $36,200 for repository
workers made 1n Chapter 5 of the E& would also apply to direct site
characterization workers,

The results of the socloeconomic impact analysis are independent of the
level of amenities provided for workers at the site. While more detailed
information aboul the amenities that workers recelve would give some insight
into the quality of 1life of the workers, this information 1s not directly
applicable to the analysis in the EA. However, auch Information could be
incorporated Into the socloeconomics monitoring program asgoclated with site
characterization activities,

Detailed informatlon on the egkill and wage mix of direct workers and
likely union representation would not affect the results of the analysis and
hus therefore not been incorporated into the EA.

DOE funding. Oune commenter noted that the DOE pclicy has been to
withhold State-requested funds for developing independent dats on selected
technical 1esues, and that this statement 1s inconsistent with the DOE
actions at Yucca Mountain. 1In the view of the commenter, the EA ghould
reflect the practiced DOE poliey, or the DOE policy should conform to both
the apirit and letter of the Nuclear Waste Policy Act {the Act) of 1982.

Response. The DOE acknowledges that just prior to the issuance for com-
ment of the draft EA, the State of Nevada brought suit (State of Nevada v.
Herrington} with respect to the DOE denial of Nevada's request under the Act
to grant funding for the purpose of collecting certain Independent, primary
"pite characterization datg.” However, a detailed discussion of that 1itiga—
tion or of the DOE grant policies in Implementation of the Act is not consi~
dered appropriate to the context of the EA document.

C.7.2 ENVIRONMENTAL QUALITY

The twenty—nine commenta received in this category concern eight issues
that involve: (1)} Water Resources, (2) Containment, {3) Nuclear Waste Heat
Generation, {4) Recreation, (5) Water Rights, {6) Effects of Waste Retrieval,
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{7) Effects on the ihysical Environment, and (8) Applicetion of Mujor Federal
Enyironmental Lawe.

Issue; Water resouvces

This issue coicerns the problems of uge and poteriial conLtamlination of
water resources, a0 lmportant issue in the West, The reposltory will use
locally available ground water. Commenters questioned the extent, quantity,
and quality of the existing ground-water aquifar; tte ootentlial evapotrans-
piration rate; the amount of water to be uged for i :csitory activities;
plans to congerve water; and the possible effects to (e aquifer frcm use of
the water; discharges from facilities; and the postuls:ed release of radio=-
active materials into the ground water. One commenter pointed out that
Devils RHole is a warm spring, not a hot spring. Fcurtaen conmenls were
received on this issue,

Response

Water consumption &t the repository will rise to a peak of over
120,000,000 gallons per year at the end of the sixth year and decrease to
about 115,000,000 gallons per year and remain at this level for the next
26 years, The average demsnds for the following 23 years of operation will
be approximately 2,500,000 gallons per year, The latter time period
representa the minimum water requirements for the repository.

The water would be pumped by an onaite well from the Alkali Flat~-Furnace
Creek Ranch ground-water basin. The draft Environmental Aesessment (EA) has
bgen revised to include an estimate of public and commercial use of ground
water from this beasin.

The reposlitory will be designed to econserve water and to prevent
degradation of the underlying aquifer. A hypalon-lined evaporative pond will
be used for mine weste water affluents and sewage systems will conform to the
regulations of the State of Nevada Board of Health, Although the exploratory
shaft facllities will have a geptic system located off the Yucca Mountain
fault block that allows infiltration, the repository will be designed so that
there will be no ground-water infiltration.

A 8gecond comment, dealing with overall water use, stresaed the
importance of integrating water conaervation and reuse Iinte the repository
design. Although conservation concerns will be considered in the design,
preliminary estimates indicate Lhat there will be an adequate supply of water
availeble for repoaltory operations independent of conservation strategies,
The U.S. Department of Energy (DOE} will have to meet very strict Nuclear
Regulatory Commisslon (NRC) and ).5. Environmental Protectlon Agency (EPA)
release limits so that the public health and safety are protected for both
the short— and long~term periods.

Devile Hole will not be affected because waters in the Devils Hole area
are fed from the Ash Meadows ground-water basin (Waddell et al., 1984; Dudley
and Larson, 197f; Waddell, 1982}, The ground-water basin that is the source
for the Ash Meadows springs is not the same as the ofe underlying Yucca Moun-
tain, PFurther studies durlng site characterization are expected to confirm

it
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these ground-watrr—-flow patterns. The draft EA text in Sectian 6.2.1.6.5 has
been changed to - xplain that Devils Hole is a warm apring, not a hot apring.

Reposltery water uese will not impact the Las Vegas valley water
shortages, altheugh a emall population Increase in tle valley resulting from
an influx of rerository workers would add a very :iall increment to the
projected shortuges 1in the mid-2000s, Potential {7 -acts to existing water
users Iin the area were evaluated in Section 6.2.1.7.5 of the final EA. 1Inm
sectiong 5.2.2, 6+.2.}.7.5, and 6.3.3.3.3, informa'i.n on water use 1in the
game ground-water basin is compared with repoaltor. -sater—~use estimates. The
reader was referr.d from Section 5.2.9.2.,3 to sectino 3 6.3.3.3 and 6,2.2.1,3
where it 13 ‘ndicated that there are no permanent sul face-water impoundmente
in the area of the repository and that the underground repoeitory ie located
in the unsaturated zone. Sections 6.3.2 and 6.4.2 <iscuas the potential for
releases over a 500-year time frame. Accidental rwiease of radionuclides
into the ground-water syatem 1s very unlikely. The thick unsaturated zone
containe very limited molature, and without moisture, there is no trans-—
porting medium to carry the radionuclidea down to the water table. There are
also no gurface impoundments In the area that could cause potential surface
dispersion.

For the draft EA, potentlal evapotranspiration was estimated by an
empirical method (the Thornthwaite method) reviewed iIn Rosenberg (1974).
Potentlal evapotranepiration for Yucca Mountain haa been estimated to be
about 0.6 meters (2 feet) per year. Estimates in Craig and Robison (1984)
suggest 1.1 to 1.5 metera (3.5 to 5 feet) of potential evapotransplration.
The U.8. Geological Survey, in comments to the draft EA, stated that
potential evapotranepiration 1e between 1.8 and 2.4 meters (6 and 8 feet) per
year, Either of these estimates 1s consistent with the estimates of precipi-
tation that are 20 percent or less of annual potentlal evapotranspiration as
reported at the end of Section 6.3.1.1.3 of the draft EA. These estimates
are preliminary and apeculative, and the final EA has been revised to reflect
thie uncertainty. The c¢limatic regime will be studied 1in more detall during
site characterization.

Tasue: Contalnment

This issue concerns the potential long-~term riak that contamination
would occur should containment fall, the adequacy of the many inveatigations
to minimize the uncertaintiea, and what the DOE actiona would be if water
contamination did occur. Six comments were recelved In these areas.

Reagonae

The DOE will be required to meet the NRC and the EPA regulations and
will be required to show compliance with the regulations during the licenaing
ef a repoaitory. 1Investigations during site characterization will provide
the data that will be used during the licensing process. The findinge from
these investigations will be reported in seversl publicly reviewed documents
during the Environmental Impact Statement and the NRC regulatory processes.

As explalned 1in Chapter 5 of the EA, natural and engineered barriers
will be used te prevent and retard radionuclide migration. A radiological
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monitoring program will be implemented to monitor locs) and regional ground-
water supplies. biwould & problem be identifled, an appropriate mitigation
program will be dauigned.

Issue: Nuclear warte heat generation

One commenter requested detailed {nformation on z;blent temperatures and
heat generation during isolation of the waste.

Response

Section 6 3.3.2.4 on preclosure rock characterisrics evaluates the
potential for thermal effects to cause operational grobleme in the
rapository. Section 6.3.1.3,4 on postcloaure rock characteristics evaluates
the potential for thermal and radiation effects in the long-term isolation
phase. Thermal calculatione are reviewed in that section, as well as in the
discussion of waste package performance in Section 6,4.7%.1.1.

Issue: Recreation

Two commenters raised the potential for decreased use of the Death
vValley National Monument and the Floyd R. Lamb State Park because of
proximity to the Yucca Mountain gite and the supporting railroad liue.

Response

Effects on visitation at recreation facilities from the transport snd
disposal of nuclear waste may be evaluated 1f the Yucca Mountain site ig-
approved for site characterization. Rail line discuseions are addressed in
the EA Bections 5.i, 5.2, and 5.3. - o

Tasue: Water righta

This iasue concerus the possible inconsistency in the discussion of
potentlal senior water rights located off the Nevada Test Site and ather

water righte diascuseed in the draft EA. One comment wee received on thig-
iasue.

Response:

Under Nevada law, water tights are held independently of land ownership.
Thoee rights are allocated by the State of Nevada on the basis of the actusl
water supply avallable in a particular ground-water basin., Preliminary angl-
yses Iin the draft EA and a revised anslysis In the final EA indicate that
pufficlent water is available for existing righte and projected repository~
related requirements, Thie preliminary conclusion was consistently presented
throughout the draft and final EA. S

Issue: Effects of waste retrieval

This 1issue concerns whether the impacts assoclated with the retriey-

ability phase of the project were adequately assessed, Two commuents were
recelved on the issue,
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Response

The retrieveility phase 13 merely the period of time after emplacement
is completed during which the repository must remain »pen in case retrieval
operations are initiated, During this period, there iould be essentially no
activity at the v-pository, Impacts associated with icCual retrieval opera-
tions have not been addressed. To clarify this poin in the final EA, the
retrievability phase has been referred to as the "¢+ staker” phase, or some
other aptly descriptive phrase, that reflects the :vjes of activities that
will be taking place during that time,

Issue: Effects on the physical environment

One commenter recommended that the effects of & repository on physical
characteristics should be of greater importance and receive more considera-
tion than socloeconomic factors. A second commenter was concerned that the
impact analysis was too generalized,

Response

Physical factora are thoroughly considered in the postclosure siting
guldelines snd in four preclogure guldelines. The Iintent of the impact
agsessment in the EA 1s to avaluate impacta againat the 10 CFR Part 960
guidelines by using available referenceable information, A more thorough
impact ansalysis will be done as a part of the studies assgociated with the
Environmental Impact Statement.

Issue: Applicstion of major Federal environmental laws

One commenter questioned why the summary of major Federal laws that may
apply to a repository was different in the Yucca Mountain EA from the summary
in the salt site EAs. Another commenter asked why only Clark and Nye
counties had been considered in the EA, when the Nuclear Waste Policy Act
provides that the entire State of Nevada becomes the "affected area.”

Responsge

Draft EAs written for the salt sites presented a list of requiremernts
that may or may not apply {(e.g., the Coastal Zone Management Act of 1972
clearly does not apply to the Texas site but has been included in its EA).
The Yucca Mountain site draft EA did not take this same broad purview; it

included only those laws that do apply. The EA was reviged to contain a
consistent liast of requirements.

The DOE will comply with all of the Federal, State, and local laws and
regulstions that apply to the Yucca Mpuntain site. These regulations will
continually be evaluated over the next 6 years before repository development
to ensure that the repository is in compliance with applicable regulations.
The evaluation will include further analyses to cover the broader region of
impact.
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C.7.2.1 Land uge

This categc-y addresses commente on the effec:s on land use if a

repository 18 devaloped at Yucca Mountain; a total o fourteen comments were
recelved.

Eight comme.ters requested that the U,S5. Dapar.ient of Energy (DOE)
clarify the discussion about the acresge that woul' 2e required for with-
drawal at Yucca Mountain {f a repository i1s constr.cred. Another comment
concerned potential land-uae lmpacts from housing and :ommercial development
in the vicinity of Yucca Mountain as a result of repusitory development,
Other commenters asked about the ramificationa if U.5. Alr Force (USAF) land
was unavailabla for the proposad Yucca Mountaln repository. ©One commenter
contended that transportation impacts to the Las Vepas Palute Council's

holdings, which are near potential transportation routes, were not adequately
addrassed in the Environmental Assessment (EA)},

Resgonae

In brief, the land area for which the DOE must obtain control for devel-
opment of a repository at Yueca Mountaln 1is no larger tham 24,710 acres
{(1.e.,, the controlled area), which includes Bureau of Land Managemant, Nevada
Test Site, and Nellis Air Force Base lands. The Bureau of Land Management

portion to be withdrawn 1is approximately 5,000 acres. The number of 50,000

acres was in error, and the EA has been changed to accurstely explain the
acreage,

Induced growth i1s important, but it would be premature in the planning
process to conduct a detalled impact assessment of secondary impacts. The
asgsegement will be conducted as part of the Environmental Impact Statement

proceas. The DOE will comply with applicable State and local land-use
regulations.

Because the USAF land 1e an fintegral part of the proposed uite and
because of the progress of the rapository site-selection process, all legal
as well as interagency cooperative consultation processes are being pursued.
If Yuecca Mountain 1is chosen as the first repository site, 8 land withdrawal
action will be initiated. At this point 1in time discussions between all

involved agencies are continuing toward rtesclving any conflicts thet may
exist,

The Paiute Council has not been designated an affected Indian Tribe
within the meaning of Seetion 2{2)(B) of the Nuclear Waste Policy Act of
1982, However, apecific note was made In Section 5.4.4.2 of the draft EA
that a potential exists for impacts on Mative American cultures from
traneportation activities. Detalled analysis of impacts to communities along
transpotrtation corridors would be undertaken once actual routes are
1dentified,
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C.7.2.2 Ecosystems

Twenty-three comnents dealt with the impacts of the proposad repository
on the ecosystems fo.nd at the Yucca Mountain site. Thuise commenis were
classified intu the “cllowing isaueg: (1) Mitigation Mo :eures, {2) Endan~
gered Species, {3} I*fects of Soill Heating, (4) Rallroac Spur Construction,
(5) Ash Meadows, and {6) Mlscellaneous.

Issug: Mitigation measures

Seven commants wire racelved In the srea of mitligs lon measures that

were divided int~ three topics: impact on flora and fauna, Iimpact on the
desert tortoiae, and renhabilitation of drill sites.

Impact on flora and fauna, Two commenters asked what provisions had
been made to minimize the destruction of vegetation {and therefore, habltat
1088) and suggested that emphasis be placed on discussion of hsbitat loss and
the assoclated permanent reduction in wildlife populations.

Response. Efforts will ba made to minimize or mitigate the effacts of
the repository project on flora and fauna, The destruction of approximately
680 hectares for site charactarization and repository devalopment aehould not
affect the ecological balance of the surrounding, similar habitat. Reclana-
tlon and restoration procedures will serva to mitigate the long-term ecolog-
ical effects of the project and help to eventually return the site to the
desert ecosystem.

Further, it 1is agreed that destruction of vegetation, in most cases,
results 1in the destruction and not mere displacement of the wildiife
inhabiting the affected area, Thus, the discussion 1n Section 5.2.4 1in the
draft Environmental Asmessment {EA) about displaced wildlife has been ravised
to address their probable destruction,

Impact on the desart tortolse., Three commentars expressed concern that
discuassions involving Impacts to the desert tortoise be presented with the
thought that the species may soon be afforded threatened-species gtatus.
Further, thegse commenta questioned why translocation was not consldered a
viable mitigation measure.

Response. The recommendation that tortoises not be translocated was
based primarily on the studies that showed that captive tortoises reintro-
duced into the wild had low survivsl rates. Whether a viable plan or method
of trunslocating tortolses can be developed for Yucca Mountain requires
further study. However, references to tranalocating tortolses have been
modified to indicate that the technique may be used after further study.

Rehabilitation of drill sites. Three commenters guestioned tha proce-
dures to be used 1n rehabiliration of abandoned drill gites and suggested
that rehabilitation could begin with existing disturbed sites.

Response. Site iavestigations will be carried out to establish the best
approaches for dealing with the disturbed sites; it should also be noted that



reclamation requirements are specified Iin the Nuclear Waste Pollcy Act
(1983).

Issue: Endangered spe. ies

Three comments wire recelved ou thie issue, all of wbich daalt with
impacts to threatened or endangered plant and snimal spe«iws. The firet
noted that the draft EA does not include an asgessment [ the potential
damage to the habitats of endangered speciles or their w~l ' -being. Another
related comment indlcated the existence in the Project avea of both the
Mojave Fishhook cactus ind the desert tortoise, and indics-ed the need for a
plan specifying protection measures to be employed during comstruction and
operation. One commenter referenced an inventory entitled Nevada Outdoor
Recreation Resources Index and Survey, and suggested that it be reviewed for
additional lnformation,

Response

No federally listed threatened or endangered plant or animal species
occur within the Yucca Mountain atudy area, although the desert tortolse and
Mojave flehhook cactus are currently under review for such status. Ad hoc
protecltive meesures designed to mitigate the impact of the repoaltory project
on the desert tortolse and Mojlave fishhook cactus are discussed in chapters
4, 5, and % of the EA., These measures lnvolve the use of preconatruction
surveys at all sites to be disturbed, Using information gathered during
preconstruction aurveys, congtruction activities can be sited to avold the
cactus and desert tortolse, The reference to the Index and Survey has been
noted.,

lggue: REffects of soll heating

One comment that was submitted twice cited the statement within the
draft EA thsat heat generated by wastes 18 expected to increase the
temperature of the ground at the surface of the site by approximately 1°C
(approximately 2°F), and that the resultant ecological consequences are not
expected to be significant. This conclusion 18 considered in the comment to
be inconsistent with other statements that say svailable information ia
ingufficient to enable quantification of ecological consequences resulting
from tha temperature lncrease.

Beagonsq

The EA does state that the ecoleogical conaequences of raising e¢il
temperatures are unknown at this time. The expectation that aignificant
ecological impacts would not occur was based on the small Lemperature
increase and the slze of the affected area (approximately B0O hectares or
1,977 acres). Further, it 1s doubtful that temperature-induced changes to
80U hectares would have a significant effect on the vast amount of similar,
unaffected desert habitat in the region,
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Issue; Rallroad syur congtruction

One comment that was gsubmitted twice noted that tha EA briefly discussed
poasible developmen. of a railroad spur from near Lag VYagas to the Yucca
Mountain site, but provided no discussion of the poten-ial impacts of such a
rall spur on wildl:fe values. It was stated that if the proposed development

included a raill spur, the final EA should address the mtential impacts of
the same.

Resgonse

While the %A does discuss the poseibility of developing a raillroad apur
from the vicinity of Las Vegss to the Yuccs Mountain site, no final deter-
mination hzs been made as to the ume of rail transpor® or routing if rail
transport {s to be used. When these plans or decisions are completed, addi-
tional assessment studies will be carried out to Investlgate the impacca and
effecta of such acvions.

Isaue: Ash Meadows

Four commenters expressed concern that counstruction and operation of a
repository will cause irreparvable damage to Ash Meadows In auch areas as
drawdown of the water table due to ground-water usage, long~term contsmina-
tion of ground water, and endangering of resident specles and citizens.

Resgonse

Construction and operation of a repository will not cause & drawdown of
the water table in Ash Meadows because ground water used for repository pur~
poses will be drawn from the Alkali Flat-Furnace Creek Ranch ground-water
basin, which isa not part of the recharge system for Ash Meadows. Similarly,
no detrimental impacts are expected at the alte with regard to floral or
faunal specles. Since Ash Meadows receives no ground water from the Alkali
Flat-Furnace Creek Ranch ground-water basin, no contamination of the ground
water 1s expected to occur.

Igpue: Miscellaneous

Five comments were recelved whlch represented perscnal opinions
regarding ecosystems studies. Most of these were philosophical acatements
regarding the science of ecosystem study.

Resgonse

‘These comments were noted, but no epecific responde was possible, and no
change tc the BA was required.

Many of the fourteen comments received in the category of air quality
dealt with the dispersion modeling anslysis presented in the Environmental
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Assegament (EA). "“here were also concetus raised over the inalusion of
emissians assocfate! with the project withaut subsequent comparisons of these
emissions to standaids. Two commenters questioned the ~ffects from secondary
emisalon sources lite trucks. Another askaed that emission of rsdionuclides
in relation to the atandards be evaluated, A commente:s guggested stringent
controls on zeolitic rock mining and dlsposal. A comminter suggested that
there seemed to be discrepancies in the amount of land .hat may be disturbed.
A few guestlions were asked sbout the proposed monitoring prasented inm the
referenced Meteorological Monitoring Plan, Addition:} nommenters requested
that the reference to Nevada Alir Quality Regulationg 3+ correctly cited as
NAC 445 (State of Ne-'ada, 1981).

Response

Every attempt was made to base the analysis on data that have been
published ahd were availlable to the general public, AS such, the air quality
analysis is based almost exclusively on a report prepared for the U.S.
Department of Energy (DOE)} by the Desert Research Ins./ltute. Because the
repoaitory design specifice have changed as the project has developed, the
repository design now envieioned at Yucca Mountain is slightly different from
that used in the referenced document. Therefore, certsin modeled parameters
were adjusted to more realistically reflect the present design. ‘The basis
for these adjustments 1a included in the draft EA and has been reviewed for
congistency. The reader is cautioned, however, that the analysis based on
this report is a screening-level assessment that is meant t¢ 1dentify
potential impacts that can be more fully evaluated using detalled, compre-
hensive emission calculations, onsilte meteorological data instead of assumed
worgt—-case conditions, 1nclusion of readily avallable standard pollutant
control techniques, and wmore sophisticated computer digpersion modeling
techniques. Thls process will be carried out if the project proceeds through
site characterization and subseguent environmental documents are prepared.
However, the screening-level agsessment does indicate that the Project can be
developed without violating applicable ambient air quality standsrds.

Much of the emission information was included merely for comparative
purpogses and could not be related to ambilent air guality standards without
further dispersion analyges.

A detailed evaluation of coastruction impacts due to traunsportation from
Las Vegas and othar secondary impacts would be conducted in the Envirommental
Impact Statement process if Yucca Mountain is selected for further develop-
ment.,

The alr quality analysis presented fn Section 5.2.5 of the draft EA
apecifically excluded radionuclide emissions and their subsequent impacts,
Radiological impacts are discusaed in sections 5.2,9 (Radiological Effects)
and 6.4.]1 (Preclogure Radiological Safety Assesgsments) of the draft EA.
These {mpacts, however, are not compared to limits set forth in 40 CFR
Part 61 because Subpart H of 40 CFR Part 6] excludes DOE facilitles that are
regulated under 40 CFR Parts 190, 191, or 192, The repository at Yucca
Mountain would comply with releases eet forth in 40 CFR Psrt 191 {(Environ-
mental Radiation Protection Standards for Management and Disposal of Spent
Nuclear Fuel, High-Level and Transuranic Radiocactive Wastes) rather than
40 CFR Part 61.

n
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Data on the properties and hazards of mining =meclitic material under-
lying the propos:d host rock will be collected duriug site characterization.
This informatfon can then be used to ensute that worker and public health is
protected by app.ving appropriate control measuras. ’

Diaecrepanci-:a in the amount of land that will ¢ disturbed during the
various stages of repository development arise from ‘' he dynamic nature of the
repesitory and expleratory shaft design. Plans for these facilities change
as more information becomea availahle, and will wmof: tikely not become final
until a decistion has been made to proceed with deve.rnment at Yucca Mountain.
Estimates of distirbed land in the draft EA were tiise that were being

considered when the draft EA was published and that were conaldered
rgagsonable cstimates.

The meceorclogical monitoring program is a separate elament of the
development at Yucca Mountain that will support permitting and licensing

activitiea. As such, it has no bearing on the information and conclusions
presented 1n the draft EA.

The references to Nevada Alr Quality Regulations have been corrected in:
the f£inal EA.

Ce7.2.4 Aesthetlic conditlonas

This category aswesses the changes imposed on aesthetic conditions which
will be caused by site characrerizaticn and repository development. One com-
ment was received which suggested that aesthetfcs of the .facilities and the

supporting rallroad be explicitly discussed In tha final Environmental
Asgasenent (EA). ' '

Response

The new rail line will be viasible to highway travelera along moest of the
proposed right-of~way. The trains are not expectsd to cause an unacceptable
ilmpact to the people living or driving along the rail line. The effects of
the repository activities on aesthetics are addressed in a preliminary manner
in Sectlon 5.2.7 of the draft EA. The effects of site charactarization
activities on aesthetics are addressed in Bection 4.2.1.5 of the draft EA.

C.7.2.5 Noise

This category assedses the impacts of increaded noise levels resulting
from site characterization, repogitory construction, and repository
operation. Five comments were received. Two comments related to impacte
regsulting from construction noise, two comments related to truck transpor-
tation nolse, and one commenter questioned what the U.S. Department of Energy
will do to maintain the 55 dBA nolse level. :
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Resgonae

The estimate of coratructlon nolase was based on the meet intense perlods
of construection, regard'ass of time, in Table 5-22 (Summary of maximum noise
impacta from constructinn activities) of the draft EA, Sur®ace construction
activities, which are =.:heduled for a 5-year pericd, will :eve no Impact on
utban Las Vegas. Truc¢.:. transport related nolse was caler ased for areas
which would experience the most significant increaae in no. ‘¢ levels, Thesge
are areas in which (1) existing nolse levels are the lov=2i. (i.e., rural
areas) and (2) the least traffic exists (i.e., the prop:szd access road
corridor and U.5. Highwa: 95 outside Las Vegas). The 1incrz 2ntal increase in
the noilse level in the Las Vegas metropolitan area due to ~ruck transport
related nolee would be nearly indlatinguishable to the humsan ear.

The 55 dBA annual day/night noise level 1is a guildeline; it is not a
gtandard. However, during site characterizstion, it is powusible that noise
levels may be measured in order to establish a baseline. The impacts noted
in this section will be reevaluated during field investigations in support of
the Environmental Impact Statement process. If required, maintenance or
mitigation measures wlll be proposed at that time.

Ce?42.6 Archaeological, cultural, and historical resourcas

This category addresees the potential impacts to archaeclogilcal,
cultural, and hiatorical rfesources resgulting from the construction and
operation of a repository at Yucca Mountain. Because of the varlety of
subjects covered by the eleven questions, these comments have been divided
into three tssues, as followa: (1) U.S. Department of Energy (DOE) Inter~-
action with Federal and State Agencles, (2) Current Use of the Land by Native
Americans, and (3) Miscellaneous.

Issue: DOE interaction with Federal and State agenciles

Four comments were received on this 1issue. Several commenters stated
that the draft Environmental Assecasment (EA) should have described the
interaction between the DOE and the Nevada State Historiec Preservation
Officer, and with the keepers of the National Regilster of Historic Placas and
the Adviaory Council on Historie Preservation to ensure compliance with the
Natiomal Historic Preservation Act.

Response

A programmatic Memorandum of Agreement between the DOE,  -the; Nevada State
Historlcal Preservation Officer, and the Advisory Council on Historic
Preservation will, when prepared, describe the interactions between and the
roles of three agencies during the Nevada Nuclear Waste Storage Investiga—
tions Project. '

Isgue:r Current use of the land by Native Americans

Two commenters requested that Information be presented in the EA about
current uges of the land by Native Americansy.not just historlcsl uses..

C.7-21

- o L L " o n L



Resgonse

Historic and prehistoric cultural resources in th:2 Yucca Mountaln area
document the aeed pathering and hunting activities of Native Americana.
Consequently, there s little doubt that this area has -een used by Natlve
Americans. Neverthiless, the majority, 1f not all, of rle proposed area pro-
bably has not been used by Native Americans since Fedetr:»: land withdrawal in
tha early 1940s.

Issue: Miscellaneous

Five comments were asaigned to this issue. Bev val questions were
recelved about direct and indirect impacts to archaecligical, cultural, and
historical resources, including the effects from road and rail constructtion.
Aleo quentioned wae the DOE mitigatlon plan in which ¢ 10 percent sampling of
aome sitas wae deemed by the DOE to be adequate; the comment suggested an 80
percent aampling. Finally, one commenter took issue with the statement in
the draft EA that some sites would be avoided or salvaged,

Resgonse

By preparing and implementing a plan to mitigate direct and indirect
impacts (the programmatic Memprandum of Agreement mentioned in preceding
paragraphs), the potential loss of archaeological and cultural resources
caused by all project activities should be kept to a minimum.

The sampling percentage at each site will ba determined in accordance
with the programmatic agreement described in preceding paragraphs. A
statement has been added to Section 4,2,1.6 of the final RA, however, stating
that before any activities bhegin, all asites in the area would be identified
and evaluated for their significaence and eligibility for the National
Hegister.

C.7.2.7 Background radiation

Thirteen comments were recelved concerning radiological health impacts
of developing Yucca Mountain as a nuclear waste reposltory, In the context
of the Envirommental Assessment {EA), background radiation refers to those
radionuclides already present at the site. Comments recelved In this
category have been divided into two lasues: (1) Adequacy of the Analysis and
(2} Radioactive Releases.

Tgsue: Adequacy of the analysisa

0f the nine comments received on this issue, one commenter noted that
the analysis in the EA of accidents during repository cperation wap difflcult
to asseas and should contaln more discussion on the methods and data used, as
well as the costs incurred as a result of the postulated accidents.

Another concern was that the basia for much of the sccldental-exposure
data contained in the draft EA wea based on a report that had been revised to
Include the poasibility of & phased repository subsequent to the issuance of
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the draft EA. Sevaral commenters questioned the abllity of the site to
contain stored wa:tes and potential implications of releases to the
environment. A com anter objected, without elaboration or speclfic reference
to a section of th~ EA, that there is a chance of ralerse of radioactivity at
the site. A last :ommenter asked for a simplified exytanation of what the EA
contalned.

Resgoqse

The accidental exposure analyses have not been ri:vised to reflect the
most recent design ‘nformation {ptased repoaitory). C:welopmeut of the two-
stage concept occurred concurrently with the preparation of the EA, making
revision impossible in the time available. Revisions to the reference design
have not significantly altered the information presented in the draft EA,
principally because the maximum waste~receiving rate hss not changed. The
safety isgue will be dealt with in & more comprehensive manner through the
permitting and licensing process if Yucca Mountain is selectad as a candidate
for further development. An expanded diescuseion of the phased repository
concapt has been presented in Section 5.1 of the final EA. 1In addition,
further discusaion has hbeen added to dascribe the basass and aassumptions used,

The repository will be w#o eited and designed that releases to the acces-
sible environment do not occur for a minimum of 10,000 years. Sectlon 6.4.2
of the draft EA presents informstion on cumulative radioactivity releases at
10,000 and 100,000 years and inventorles of the varjious radionuclides and
their half~lives. But no discussion is included of the potential damage from
releases of radicactivity to the environment becausa sll the predicted
releases are well below the Federal standards. Additional information on the
method used to assess the lmpacts of conatruction activities has been
provided in the final EA.

With regard to what the EA containse, Seetion 3.4.7 explains the types of
background or existing radiation at the site, prior to any development. This
section also explaine the radiation dose assessment. Section 5.2.9 of the EA
explaine those radiological effects expected to occur as a result of loecating
a reposlitory at Yucca Mountain. The explanation includes units of meazure
for agsessing bilological effects and the typees of radiation that may cause
those effects,

Issue: Radiocactive releases

Four comments were recelved on this issue; all dealt with measures of
radiological releases., One commenter asked how many rems 1s a dangerous
dose., Another commentar questioned the potential exposure as a consequence
of vapor and gae venting through natural fractures. The releasesa of radon
appesred low to another commenter, who compared them to releasea from mining
activitlies. A last commenter noted that 10 CFR Part 20 does not apeclfy "a
design objective” of 5 rems per year; rather, the limit 1s 3 rems per
quarter, not to exceed 5(N-18) rems, which ylelds an average annual dose of
5 rems per year,
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Resgonse

It is diffjcult to define a dangerous dose, since the threshold for
effects requiring medical attention varies widel, depending on the
sensitivity of the individuasl, the type and energy of radiation, the time
over which the cose 1s delivered, etc. An appendi; ilescribing radiation
health effects and doses will probably be include. in the Environmental
Impact Statement., For the types of expoaures {(whc.2 body) resulting from
normal transportation, no detectable clinical efiscis {e.g., nausea, low
blood count) would result at doses below approximitely 25,000 millirems.
This figure 18 thousands of times higher than the . .ses likely to result,
The {uformation concerning medical aapects of radia.lon exposures and the
lavels at which effects cau be detacted was taken from “The Handbook of
Radiocactive MNuclides” (Wang, 1969)}.

The consequences of radloactivity accompanying a release of gaseous
radionuclides through the natural fracture gystem In the repository medium
depend on factors such es the number of waste disposal couteluners that are
breached, the age and cladding lutegrity ststus of the fuel involved, and the
nature of the fracture system. It is extremely unlikely than any postulated
venting through fractures would result in exposures comparable to those

calculated for normal operatiocual releases, which are discussed in Section
604'1 .2-2.

The calculations regarding radon releases have been reviewed, and the
magnitude of these releases 1is correct. These values are based on
Table 5.4.8 {(granite medium) of the U.S. Department of Energy Enviroumental
Impact Statement document (DOE, 1980). However, since the current repository
design differa from that in the draft EA, these values have beeun reviaed to
reflect the differences in excavation volume.

The comment regarding the design objective is correct, The occupational
whole body exposure limit is 3 rems per quarter, The dose to the whole body,
when added to the accumulated occupational dose shall not exceed 5(N-18) rems
where N is the age of the individual in yesrs. The terms under 10 CFR
Part 20 do not specify a “design objective."” The text will be revised to
correct the dose limit, and to state that the design objective will incor-
porate “"as low as reasonably achievable” (ALARA) principles and will be
within regulatory limits.

C.7.% EYPHECTED EFFECTS OF TRANSPORTATION

Comments regarding effects of transportation have been subdivided into
the following two major areas: {1} comments that are applicable to all
potential sites; of natlonal interest; or derived from national laws,
regulations, policiea, etc; or {2} comments that are site-specific.

The first set of comments are described and responded to in Section

C.2.4.]1 of this Appendix, Where the regponse calls for a change in the
Environmental Assesgsment {EA), it 18 usually contained in the transportation
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appendix. The seccond Bet of commants 18 described and responded to in the
issues described bselow.

This 1issue -oncerns the agsesement of the eff~:ts of ‘transporting
nuclear waste ae Jell as all operations-related persinnel and materials te
the potential Yuuca Mountain repository location. T.e¢ 202 comments in this
category were ag+igned to the following issues: (1  Radiological Exposure,
(2) Emergency Reuponse, (3} Routing Data and Analys-.3, (4} Guidelines and
Conclusions, and (5) Miscellaneous.

Issue: Radiologicrnl exposure

Fifty~tw~ comments were received under the Radiological Exposure issue
of transportation impacts. This l8ssue addresses poteatial radielogical expo-
sure to the public from a transportation~related scenurio.

These comments were focused primarily on the following topice: site-
gpecifie radiological exposure, transportation risk and cost assessment, and
digcrepanclea in tables and text.

Site-specific radioclogical exposure. Most of the commenters in this
tople requestaed more information on the potential for reglonel and local
radiological exposure, population density, location of maximum radiation
exposure, fatslities, accidents, end RADTRAN II methodologiles. 1t was
suggested that residents of Caliente may receive doses approsching the deose
calculated for the maximally-exposed Individual. One commenter noted that
visitors and tour guides at Hoover Dam could receive significant doses from
shipments paseing over the dam. It was pointed out that any nuclear accident
in lLas Vegas would destroy the tourlst indusiry. It was also suggested that
the EA include exposures for subgroups within occupationsl and non-
occupational population groups.

Rnsponge. Move reglon—specific information on the potential risk of
public exposure to radistion has been developed for the final EA and will be
further developed during the Environmental Impact Statement process. In
particular, route~specific population data have been incorporated into the
impact assessment, and a msximum~credible accident scenario has been added.
In addition, risk assoclated with transportation of high~level waste through
areas such as Callente and over Hoover Dam will be investigated in assccla-~
tion with the Environmental Impact Statement, The trangportation appendix of
the final EA includes more informatlon regarding accldents snd the maximally
exposed individual, as described in Sectilon C.2.4,1 of this document. There
is little evidence that a transportation accident In Las Vegas would have any
long~term effect on tourism. Nevertheless, the U.S. Department of Energy
{DOE} plans te¢ comply with all applicable standards and regulations in an
effort to prevent such accldents.

Table 5-36 {(Estimated population radiation doses from the transportation
of waste to Yucca Mountain) of the draft EA was not changed in the final EA
to include exposures for subgroups within the occupational and non-
occupational population groups becauge, considering the uncertainty in the
dose estimates, litrle would be gained by further breakdown of exposure
categorles. In additien, Appendix & fnciudes an assessment of ocecupational
exposures due to postulated accidents.
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Trangportation 7igk and cost assessment. Some commenters suggested that
the draft EA be revised to clarify the basils for the truck and rall fatality
comparisons. Severa. commenters 1indicated that the trensportation risk
agssegsment in the druft EA 1a incomplete without the inr.uslon of a worst-
case accident scenariv. There was & concern expressed "y some reviewers
that the waste carri:r would not comply with highway spcad limits and that
transportation risk asgsegsements should evaluate all ph we¢s of repoaitory
development. One commenter requested that Section 5.3, .1 of the draft EA
be revised to include specific information about expo"u.e of drivers and
handlers. In addition, a commenter stated that human . zvor-related incidents
would be unpredictabl«., One commenter noted that more ~1formatlon on costs
for new highway ind railroad facilities constructed to bynass populated areas
should be provided.

Response. Section 5,3.2,2 of the final EA has been revised to clarify
the basis for the truck and rail fatality comparisonse. The EA has been
revigsed to include credible aceident scenarios.

Waste carriers will be required to follow epecific operating procedures,
which include obeying pested highway speed limits.

Additionally, refined cost information will be developed during the
Environmental Impact Statement process. Nuclear waste shipments will not be
routed away from populated areas unless it 1a demonstrated that riseks are
reduced by such meaaures. Appendix A presents U.S, Department of Transporta-
tion routing regulaticns in detail.

All phases of the repository including construction, operation, retriev-
ability, end decommiasloning will be discussed in the Enviroomental Impact
Statement. Section 3¢3.2.] has been reviged to include information on occu-
pational and nonoccupational expoaures from normal and accldent conditions.
Human error can never be totally predicted, but most serious accldent scenar-—
1os can be postulated and contingenciles developed for these events. Appendix
A assesaes the impscts of a severe traneportation accident. Human error is
also discussed in Sectlon C.2.,4.1 of this document.

Discrepancies in tables and text. It was suggested that Table 5-57
(Summary of environmental effects associated with the construction,
operation, retrievability, and decommissioning phases of the repository) in
the draft EA {Section 5.5} include in the Standard Operating Practice column
that the waste would be routed away from urben areas. The accildent ratea in
Table 5-31 {Projected annual accidents on U.S. Highway 95, 1996) of the draft
EA (Section 5.3.1.1.2) were also questioned.

It was suggested that tables 5-38 (Asaumed reglonal transport conditiona
for scenaric I) and 5-39 (Assumed regional transport conditions for scenario
I1) in the draft FA (Section 5.3.2.1) be changed to include actual route
population, accident-rate history, and stop-time data.

An apparent inconsistency between statements was noted: Section 5.3.2.1
of the draft EA stated that accidents aevere enough to release radicactivity
are extremely unllkely, while Section 5.2.9.2.3 ldentified four trensporta-
tion accidents that would result in potential releases., It was also stated
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by one commenter that the tests of impact damage to shipping casks using
truck and train tests proved that nuclear waste can be traneported safely.

Response, ‘Tehle 5~57 (Summary of environmental «:facts assoclated with
the construction, operation, retrievability, and decoumissioning phases of
the repoaitory) in Section 5.5 has been revised to inciude standard operating
practices that miiimize the potential impacts of tr:.sporting radiocactive
wastes. These practices include complying with the r:,ulations described in
Appendix A.

Accident rates in Tahle 5-31 (Projected annual ac. Ldents on U.S. Highway
95) in Section 5,3.1.1.2 may not be appropriate for high-level waste ship-
ments which generally have a lower sccident rata than other Lypes of travel
(Fostar and Jordan, 1984). Accldent statistics preseated in Table 5-31 are
based on projections of historical data ineluding accidents due to inclement
weather (Pradere, 1983),

Tables 5-38 (Assumed reglonal transport conditiors for scenario I) and
5-39 (Agsumed reglonal transport conditions for scenario II) 1in Section
5.3.2.1 of the draft EA were reviged to Include actual route population data,
Route-specific asccident rates and gtop times will be developed in association
with the Environmentsl Impsct Statement. The EA presents a revised dose
nssegsment for two routing scenarios of postulated truck and rail shipping
modes uaing route-gpecific population data.

The traneportation ac¢cidents in Section 5.2,9,2.3 are sccidents
poetulated to occur at the repcaitory recelving facilities. These accldents

are extremely unlikely and do not result in serious releasee of radio-
activity.

Issue: Emergency response

Twenty-eix comments were received on the emergency response igsue,
These comments and reaponses address the plans and procedures necesgary for
responding to a traunsportstion-related nuclear waste accldent.

Most of the commenters requested more detailed emergency response
information Inecluding: respongibilities of and resources required by
Federal, State, and local jurilsdictions; present and future plans; cost to
communities; training; perscnnel; and equipment, Commenters also questionad
the need for wmore information on insurance including Price-Anderacn criteria
and the costs assoclated with a potential uncontrolled release of
radloactivity. Several commenters requesated more Information on
responsibilities of the Nevada agencies that already exist.

Resgonse

The brief discussion of emergency preparedness In chapterg 5 and 6 and
Appendix A of the EA provides the data to evaluate the suitability of Yucca
Mountain for site characterization. More detalled infurmation and evaluation
concerning costa, resources, and regponeibilities will be developed in the
Environmentsl Impact Statement process. Local government response capabil-
ities will be evaluated, including thelr abllity to respond to remote areas.
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Appendix A of the EA has been revised to inelude more information con~-
cerning the cuvsts of an accidental release of radloaetivity. A deseription
of the Price-raderson Act, which provides coverage for public liability in
the event of » nuclear incident, ag well as the D role in implementing the
Price~Andergon Act, is presented In Appendix A,

The Neva.a Health Division and Division of i wrgency Management (DEM)
wili he contacted and interviewed as more detalle! information 1s required
for the Environmental Impact Statement, Additice! DEM references will he
inciuded in the Environmental Impact Statement. Table 2-8 {(Summary of
evaluations of vhe Yucea Mountain site agalnst the {isqualifying conditions)
in Section 2.3 wae ravised to axplain that the emergency preparedness plan
should be prapared in cooperation with State and tocal planning officials.
The section discussing the disquslifying condition for population density and
distribution was revised to explain that a Memorandum of Understanding exists
between the State of Nevada and the DOE defining responsibilities in response
to a radliclogical accident. The references for Chapter 2 were revised to
include the DO Nevada Operations Office reference on nntification procedures
(DOE/NVO, 1985). Section 5.3.2.6 describes the function of the DEM and
explains that the DEM provides radlological monitoring training.

Iggue: Routling data and analyses

Sixty-nine comments were categorlzed within this isasue. The routing
data and analyses are asggoclated with varioue postulated transportation
rouvtes for nuclear waste shipmenis. Topice addressed include: route
information, population areas, railroad versus truck transport, peak traffic
conditions, and settlement patterns.

Route Information. Several commenters were concerned over the location
of transportation routes to be used for the shipment of high~level waste, how
these routes were selected, and potential impacta to people living along
these routes. Tn addition, compsrison of the various alternative routes was
requested. More site-specific data waa requested, including data on weather,
accidents, road and railrosd conditions, costa for route improvements, and
population densities. It was also suggested that the railroad spur be
located goutit of U.S. Highway 95, One commenter stated that aome of the
intended regional and national traomsportstior networks go through local towns
and communitiesa,

Response. A designated preferred route was identified in the final EA;
specific route selection, and the potentlsl effects to people along the route
will be evaluated in the Environmental Impact Statement. Regional site~
specific data will be provided for each poatulated road and rail route.
Specific information to be provided will include data on weather, accidents,
population densities, route conditions, etc.

The Environmental Impact Statement will discuss all repository phases
including construction, operation, retrievability, and decommissloning.
This document will answer where the shipments will go, how the waste will be
transported, and the potential rigk from these ghipmenta. The shipment of
waste will comply with applicable Federal and State laws. The DOE is also
consldering an slternative corridor for the railroad epur scouth of U.S. High~
way 95. 1In response to one commenk, the proposed rallroad spur will not
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croes the Desert Natlr-nal Wildlife Refuge., The transportation effects to
local towns and commur ities hsve been amssessed as part of the transportation
analysis., Further studies will be accomplished 1in conjJuaction with the
Environmental Impact {ratement process.

Population areas. Commenters suggested that the EA rusent more maps
showing regional transportatlon routes, rather than just anaps near Yucca
Mountsin, and the community, impacts along the preferred r. ites. Another com-
menter suggeatad that the real cost of new facilities w.u.d be the cost of
building facilitles to route the waste around populate: aress of Clark
County. Commenters al#n suggested that Chapter 5 ehould . ave more informa—
tion on operating procedures such as loading and unloading of caske.

Response. ‘Transportation sections in Chapter 5 of che EA have been
reviged to include enhanced route maps. The EA addredses radiological and
nonradiological impacts along the State's only designatea preferred route
(i.e., U.5. Highway 95 from Las Vegaa to Beatty) aa well as other postulatad
routes. More encompsssing community impacta for regiona® routes will be
presented in the Environmental Impact Statement.

Federal highway routing guidelines {49 CFR 177.825) passed in response
to the Hazardous Materials Transportation Act are described 1n Appendix A of
the final EA. Operating procedures for the transportation of waste will
include complying with all regulations applicable to such shipments. A
summary of these regulations is presented in Appendix A of the f£inal EA.

Rall versug truck trangport. Information was requested on the 30-70

percent aplit in favar of rsilroad tranaport that waa prasented in Section
SelaZole

Responses The 30~70 percent split ila a best guess for all abipments
made to the first repository and is based on existing fscllities at reactors.
Slight variations around these values will not significantly affect repos-
itory or transportation operations. Additional discussions of the modal
aplit are presented In Section C.2.4.1 of thls Appendix.

Peak traffic conditions. One commenter was concerned with the need for
more data on trips assoclated with induced and indirect travel as well as
travel associated with inmigrating direct workers. Other commenters sug-
gested that the EA did not indicate posaible damage to rosdways because of
extra heavy truck haula. It was suggested that the EA did not evaluate peak
conditions but only routine operations and that the incremental use of the
maln line 1n Las Vegas should be calculsted.

Response. Section 5.4.3.7 of the EA discussea where inmigrants may
locate. Trips and potentlal accidents will probably occur close to these
locationa. The EA presents a traffic increase of 2.6 percent on major
arteries.

The EA considers legally weighted trucks following interstate atandarda.
Upgrading of roadways will agaln be consldered, aa appropriate, before trans—
porting waste.
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The average nurberv used to calculate levels of service are conservatlve
and already account for some unpredicted conditions. Peak counditlons 48
noted may decrease ‘he level of service, but when the frequency and duration
of such peak condit'ons are accounted for, constructing facilities for these
peak conditlons does not seem practlcal. The EA includes the Incremental
usage of the main !'wne in Las Vegas In Sectilon 5.3.

Settlement patterns. Table 5~29 (Settlement patc.rna of Nevada Test
Site employees) of thae draft EA (Sectlon 5.3.1.1.1) w's queastioned for the
uge of ZIP codes ae the resource for determining aet.i-ment patternd. In
Section 5.3.1.1, it waa questioned whether existing roac conditions maximize
or minimize risk. A commenter suggested that two tribal governmants were not
mentioned in the transportation section.

Regponga. ZIP codes were used ln Table 5-29 in Section 5.3.1.1.1 of the
draft EA to determine the major routes uged by the majarity of Nevada Test
Site empioyeas. See Sectlion 3.6 of the fipnal EA and Section C.4.1.5 of this
Appendix for a dlacasslon of ZIP codes ag the basis for allocating projected
repoaltory-related population to communities.

The Lwo tribal governments were not mentloned because there was no
attempt to identify responslble parties along eny of the poseible Nevada
routas. Such regional identlfication 18 beyond the acape of the EA process.

Issue: Guidelines and conclusions

Thlrty~one commente were recelved on tresusportation-related guldelines
and conclusions. Several of the transportation comments related to the
evaluation of the aite against the 10 CFR Part 960 guidelines presented in
Chapter 6. The comments have been grouped into the following topicsa:
guldeline~related conclusions, weather condit{ons, and construction
requirements.

Guideline~related conclusions. A few commenters questicned the
guideline~related conclusion in Table 6-12 (Summary of analyses for Section
6.2.1.8, Transportation) that significant upgrading would not be required.
It was also suggested that the conclusions 1in Table 6-12 were tenuous and
that the analysis falls short of addressing reglonal impacts ss specified by
the Nuclear Waate Policy Act. Other commenters questloned the validity of
the guldeline-related conclugion 1in Table 6~14 {(Summary of analysea for
Section 6.2.2.2, Preclosure system guldeline: environment, socioeconomics,
and transpotrtation) since an accident and worst~case release wWere not
analyzed. Another commenter noted that credit should not be taken 1In the
evaluation agalnsat the guidelines for the existence of the State of Nevada
emergency preparedness plan, since it is questionable whether the plan would
provide an effective procedure for handling a transportation accildent
involving an uncontrolled releaae of radicactive material. One commenter
stated that the documentation relative to the qualifying condition was
deficlent because there was lnadequate consideration of varlables assoclated
with the proximity of power plants or temporary storage to the repository.
One commenter stated that the whole transportation network violates a
disqualifying condition that states that nco surface facility will be located
in a populated area or adjacent to a high density area.
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Response. Hith regard to the guideline addresesing upgrading (Table
6-~12), although nnl eaplicitly clear, upgrading refers to local rvads and
rallroads. Since .he proposed accegs road will intersect U.S. Highway 95, a
reglonal highway, snd the proposed rallroad spur will intersect the Union
Pacific main iine, there will he no repository-relater traffic {and therefore
ne upgrading requirements) on local roada and ratilrorda, U.S. Highway 95
will experience s~wse degradation in the lesvel of seryice during peak periods.
Neither thia degradalion nor the number and welght of rucks analyzed in the
EA require that upgrading and lmprovements be made. ‘towever, this will be
asgsessed 1n more detall during the Environmental Imp¢ xf Statemen{ process.

The final EA audresses accidents both in Chapter - and Appendix A, and
the conclugion reached iIn Table 6-14 (Summary of anelyses for Section
6.2.2.2, Preclosure system guideline: environment, rocioeconomics, and
transportation) has been modified accordingly. Discuenions regarding emer-
gency response 1n Nevada were provided aa input for the evaluation of the
transportation guidelines in Chapter 6 of the draft EA. It wse not the
intent of the BA to do a complete analysis of an emerpency response gltua-
tion, but ralther to present the Iinformation required for the transportation
guideline. Detalled evaluationy of emergency responge requiremants will be
performed {n conjunction with the Environmental Impact Statement.

The EA has been expanded to include temporary storage considerations.
This 1is the Monitored Retrievable Storage (MRS} analysis found in
Section 5.3.2 and revlsed Appendix A.

Under the Siting Guidelines, surface facilities are defined as
"v+ss repository support facllities within Lhe reatricted area «.."
{10 CFR 960.2). A restricted area i8 defined as ".., any arvz te <hiah
access 1s controlled by the DOE for purposes of protecting individuals frow
exposure Lo radiation end radiosctive materiala before repository clo-~
sure ..." From the discussion accompanying the final version of the Siting
Guidelines {10 CFR Part 960) 1t 1Is clear that iInterstate highways and
railreoads used for transporting nuclear waste are not considered t¢ bse
surface facilities for the purpoge of evaluating the cited disqualifyiang
condition.

Weather conditions. A few commenters questioned statements that weather
conditions, especilally flooding and rock slides, In asouthern Nevada would
not affect transportation, Additionally, it was queationed how flash floods
will be reduced by standard drainage control measures as discussed in
Section 6.2.]1.8.3.

Response. Weather conditions evaluated by the guldelines represent
routine seasonal occurrences that could affect the repository acceptance
rate. Data on road cleeures have been added to Chapter 6 of the final EA to
indicate potential problems 1in this area. Mitigatlon measures for dralnage
control along transportation routes have not been identified. TExisting
problems along existing roads and raiflroads will be identified and mitigation
measures Wwill be developed during the Environmental Impact Statement process.

Construction reguirements. A few commenters questioned the DOE's taking
of a favorable condition for transportation when the site is 137 kilometers
(85 miles) from the connecting railroad and that the railroad, including Dike
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S{ding, will need 3ignificant upgrading at considerable cost., Several com
menters queatloned whether local highways and railreads are eufficlent to
meat repository tvaffic needs without significant upgrading or reconstruction

costs and why jus' the rall line from Dike Siding is considered in these
costs,

Regpouse, The DOE does not claim the favorable -undition [{1}, &8 noted
in Table 7-15 {Comparative evaluation of the sites a iinst the guideline on
transportation} of the draft EA because of the length and cost of the rail-
road spur {approximately 161 kilometers or 100 mile , fnstead of 137 kilo-
meters or 85 miles} and access road. Favorable condl ions 2 and 3 address
the potential impact that the transportation network w.11 have on local roads
and railroads; gpecifically, favorable condition 2 addreeses wupgrading
requirements while favorable condition 3 addresses proximity to regional
highways and main line railroads,

The guldelines call for an evaluation of local tranaportation networke
between the site and regional networks. Upgrading raquirements (including
cost) have been assegsed and will be further eveluated in conjunction with
the Environmental Impact Statement studles,

Issue: Miscellaneous

Twenty~four comments wevre grouped under thie migcellandous issue. These
comments were further divided into three topics: data deficlencles, EA
changes, and radicactive testing materiale.

Data deficiencles. Commenters suggested that there may not be any
experta In the area of waste transportation. Other commenters stated that
the draft EA did not present enough deta about routes, prenotification,
escorts, and defenge wastes., One commenter was coucerned with the manner in
which waste vehicles would be marked. Another commenter questioned the
effects to a driver while traveling behind a waste truck, while another
requested more information on the non-radiclogical effects of transportation.

Other commenters questioned liability for accidents and another queg-
tioned regulations governing waste tranaportation and thelr Interpretation.
One commenter requested a definition of low-level radiation, as it pertalns
te incldent-free transportation of high-level waate.

Response, In the present context, low-level radiation refers to
radiation dose rates that are not high enough Lo represent an scute radiation
exposure hazard., Doses to persons expogsed to low levels, as the term is used
in the EA, are a small fraction of the doses received from natural back-
ground,

The DOE will follow the Nuclear Waste Policy Act in carrying out its
migsion of transporting and disposing of the waete. Experts that are avail-
able will be consulted. More speclfic information is provided in Appendix A
on routes, prenotification, and escorts. The EA has been revised to conslder
defense waste ghipments from Savannah River laboratory, South Garclina; Idaho
National Engineering Laboratory, Idaho; and Hanford Engineering Development
Laboratory, Washington. Transport vehicles wlll be marked according to
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Department of Trancportatlon regulations. Effects expected to rasult from a
driver followlng & waste disposal truck are calculared by tha RADTRAN 11
model, and these a~e included in the rasults reportea under the category of
non-occupational, ~ormal (l.e., incideant-free) effects., Information on the
nonradiological effects of transportation, 1neluding the factors used 1n
thelr assessment, can be found in Appendix A of the firp} EA.

Liabllity for aecclidents will follow Federal Pric -Anderson Act provi-
slona. Regulations governing waste tranaport are pregéated in Appendix A of
the final EA. Also, Section 5.3.2 of the EA bas beer revised to include more
definitions of regulating terms.

EA changes., Several commenters gtated that apecific changes should be
made to the EA in Section 5.3.2 and related transporta“ion sections.

Regpouse. Sectlon 53.3.2 incorrectly states that variations from a route
plan “... require 30 days notice ..." As set forth at 49 CFR 177.825(c),
carriers of spent nuclear fuel muat report any varlation from the route plan
as goon as possible but within 30 days followlng the deviation. The text has
been changed to reflect the additional information. Additionally, the
updated reference (DOT, 1984) hae been obtainad and correctly ecited in the
final Ea.

The reference to "... State routing agencies, which were eatablished by
the astates and are defined in 49 CFR 171.8 ..." in Section 5.3.Z created a
false impression. Not sll atates have established state routing agenciea.
Such an agency may be a common agency of more than onre state, such &8 one
established by interstate contract. It may also be an Indian tribal author-
ity who regulates and enforcea highway routing requirements on tribal lands.
In view of this, the above-quoted passage was changed to read, "State Touting
agencles as defined in 49 CFR 171.8.7

Section 5.3.2 of the draft EA was alsc changed to more accurately repre-
sent U.S. Department of Tranmsportation (DOT) regulations. As defined 1in
49 CFR 171.8, a State-designated voute is one which is selected in accordance
with the DOT guidelines “or an equivelent routing analyslg which adequately
considers overall riak to the public.” The definition goes on to state
expressly that, “designation must have been preceded by subatantive
consultation with affected local jurilsdictions and with any other affected
states to ensure cconslderation of all fmpacts and continulty of designated
routes,” The text of the EA has been modifled to clarify the discussion.
More detailed discussions of DOT regulations are presented in Appendix A.

The text in Section 5.3.2 stated that the State Routing Agency of Nevada
+++ has not 1identified the preferred traneportation routea within the
State ...” In fact, there has been a designation of U.S. Highway 95 between
Las Vegas and Beatty, Nevada as a preferred route, and the text has been
revised to reflect this information,

"

Table 5-~33 (Projected annual accidents on U.S. Highway 95, 1998) incor-
rectly referenced Figure 5-8 (Surface facility plan for a two-stage repoal-
tory) in the draft EA. The reference was corrected to Figure 5-9 (Total
(60-year) resource requirement for vertical emplacement) in the final EA.

Co 7"33



In Table 6-12 (Sumary of analymes for Sectlon 6.2.1.8, Transpovtation),
item (8) of the draft EA wae not changed to read "radiocactive materials.”
The EA addressees onlv the effects of transporting radioscotive wastes, and
not all radiocactive waterials, Therefore, no judgment has been made
regarding the plans, procedures, and capabilities for f-ansporting ali
"radioactive material:.”

Radioactive testing materials. One commenter aske ' what precautions
woild be takem on the tranasportation of radioactive tes+ ing materials for
aite characterization.

Responsge, Such snipments are routinely performed ic¢- hydrologic testing
throughout the United States and will not amount to sign- ficant quantities.
They will be carried out in compliance with State and Federal regulations.
No impacts on the transportation network or on public haalth and safety are
expected.

C.7.4 EXPECTED EFFECTS ON SOCIOECONOMIC CONDITIONS

Listed in this secticon are 93 comments dealing with the U.S, Department
of Energy (DOE) evaluation of the Sociceconomic Impacts Guideline
(10 CFR 960.5-2-6). Additional comments concerned general espects of the
Environmental Assessment (EA) eveluation of socioceconomic conditions in
chapters 5 and 6. Because all of Lthe latter group of comments covered more
than one area of the socloeconomic impact analysls, responses to them were
plsced here, rather than in sections 7.4.) through 7.4.5.

The comments have been agaigned to 21 lesues: (1) Favorable Condition 1},
(2) Favorable Condition 2, (3) Favorable Conditiom 3, (4) Favorable Condition
4, (5) Potentially Adverse Condition L, (6) Potentially Adverse Condition 2,
(7) Potentially Adverse Condition 3, (8) Potentially Adverse Condition 4,
(9) Disqualifying Condition, (I10) Qualifying Condition, (l1) Mitigation,
(12) General Opinion, (13) General Comments, (l4) Restriction to Clark and
Nye Counties, (15) Moapa Indians, (16} Lack of Community-Specific Data and
Analysias, (17) Safety Assumptions, (18) Mitigation Needs, (19) Transpertation
Effects analysis, (20) Closure and Decommissioning, and {21) Speclal Effects.

Igsue; Favorable condition 1

The DOE received three comments on favorable condition 1, "Ability of an
affected area to absorb the project-related population changes without
significant digruptions of community setrvices and without significent impacts
on housing supply and demsnd." One commenter stated that Iinsufficient
evidence 1a presented in the EA to determine whether the faveorable condition
ie present. Another peinted out that "... significant distuptions ..." could
have different meanings to the DOE and local communities. The third
commenter quesationed the validity of the historlcal population growth
criterion, since changes are computed from small bases and because high
growth rates in socuthern Nye County have been significantly influenced by the
U.S. Department of Defense {DOD) and the DOE activities in the area.
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Regponge

The criterla fou evaluating the siting guidelines ware designed to
facilitate comparisor of alternative repository eites. In order to use its
resourcee effectivelw, the DOE conducted a ¢oarse scruucning, and only
investipated a few sites 1n detail according to the procerss specified in the
Nuclear Waste Policy Act of 1982. 1In the caae of the evaluation of favorable
condition ! for the Yucca Mountaln site, county-level pe.ulation changea were
agsumed to significantly affect community eervices and li using whep the total
(baseline plus repository-related)} population increase 11 any year exceeded
that historlcally experienced by the area. Whether hi:torical growth ratees
may have been irnflueuced by DOD and DOE activities i1s immaterial; the
magnitudes of historical population growth ratea, rather than their causes,
constitute the basis for thia comparison., Since the projected maximum
ane~year population growth rate wlith the repository would be less than
average annual growth rates in recent years (see tables 3~15 and 3~16 of the
final FA), favorable condition ! is pregent.

It is true that "... significant distruptions ..." may be defined
differently by the DOE and local communities. The draft EA has been revised
to acknowledge thie.

Issue: Favorable condition 2

The DOE received two comments on fzvorable condition 2, "Availabllity of
an adequate labor force in the affected area.” Both commenters questioned
the adeguacy of the analysils presented in the draft EA that leads to the
concluelon that the favorable conditien is not present.

Response

The evaluation of all favorable conditions ie based on reasonable, but
conservative, assumptiona which aim to prevent exaggeration of the abllity of
a 8ite to meet the condition and on the data and analyees contained in
chapters 3 thrcugh 5. For favorable condition 2, the evaluation that the
site does not have an adequate availlable local work force ia based upon
preliminary estimates that the repository project could result in & maximum 3
percent increase over projected baseline conatruction employment in the
bicounty area and about a 40 percent increase over projected baseline mining
employment in Nye County, as presented in Section S5.4.1.1 of the final EA.
Thus, the development of a repository would place significant demanda sn the
local mining sector and moderate demands on the local construction sector.
The DOE feels such estlmated employment Increases In a basilc sector of the
bicounty economy are an approprlate basis for concluding that an adequate
labor force would not be available.

Issue; Favorable condition 3

Four comments concerned favorable condition 3, "Projected net increasea
in employment and business sales, improved community servicea, and increased
government revenues in the affected area.”™ The DOE finding that the
condition waa present waa found by one reviewer to be baeed on unsupportable
estimates of the number of new Jobs which would be ¢reated by the repository
project. That commenter alss noted that impacts to communities are hased on
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employment estimates, Three of the commenters stated that the DOE conclusion
that tax revenues wuld riee cannot be deduced from information presented in
the EA, Other crit-cisms were that the DOE 1s forced to include possible
mitigation te achieve net project-induced revenues and improvements in
community services, and that the Nevada tax base is ext . umely narrow, Bo that
higher wage earning. are unlikely to lead to large revenue increases,

Responge

While it 1s true that predic¢tions of impacts on tummunities are sensi-
tive to employment aisumptions, the DOE belleves that t e direct and indirect
employment estimates presented in Section 5.1.5 and ele shere in the finul EA
are realistie, although preliminary. It 1is true that tux effects were not
quantified in the EA. It is also true, however, that tax revenues ere
certain to rise as a result of wage payments to repesitory workers who are
lomigrants, and as a result of repository-relatad purchaae of goods and
services In the bicounty area. Thua, the conclueion that tax revenues will
rigse can be deduced from information in the KA,

Favorable condition 3 requires increases in government revenue in the
affected area, but 1t does not require a positlive net fiscal balance or that
the increases be large. Thua, in light of the sbove discuseion, the
favorable condition is met with reapect to local government revenue. The EA
has been revised to clarify this point. The EA has also been revised to
delete the dependence upon mitigation measures to achlieve improved community
services.

Tasue; ¥Fayorable condition 4

The DOE received four comments on fsvorable condition 4, "No substantial
disruption of primary sectors of the economy of the affected area.” Two of
the commenters gquestioned the conecluaion by the DOE that the repository
project would not significantly disrupt tourism. Another gommenter suggeated
that the EA ignoree potentisl negative effects on the State's mining sector
that could occur 1f fewer workers than are needed inmigrate to the bieocunty
ares. The commenter suggests thls could lead to a drain of workers from
productive mining activitias 1n other areas of the State, becauae of
increaaed wages for repository amining workers. The final comment suggeats
that DOE findinge are based upon the moat eaally passed tests of nonsignif-

jeance, that 18, evalustion of the ability of the bicounty area to absorb
socloeconomic impacts.

Response

The reasoning behind the DOE concluaion that the repository project
would not significently disrupt tourism is presented in sectiona 5.4.1.6 and
6.2.1.7.3 of the final EA, It is true that the EA does not sddresa all of
the distributional effects which would be associsted with the potential
increases 1in mining wages noted in Section 5.4.1.1 of the final EA. However,
the evaluation of favorable condition 4 concerns the entire mining sector of
the bicounty area {not the entire State), where overall effect of mining
ectivity in the bicounty area would be positive. Regarding “... most easily
passed tests of noneignificance ...” the DOE believes that the bicounty area
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18 the most reascunble unlt of analysls of effects upon primary sectors of
the economy iu gcu.hern Nevada.

Issue: Potentlallv adverse condition 1

The DOE received three comments on potentially ridverse condition 1,
"Potential for significant repository-related impacte -« community services,
houeing supply and demand, and the finances of States -nd local government
agencles in the affected area.” The main point of trese comments was that
data were ingufficient to determine whether this go-entially adverse
conditien exists. C(ne commenter aiso questlconed the re.lance upon mitigation
to avold negative impacts on fiscal conditions,

Response

Two of the main purposes of the EA are to make Intersite cowparisons and
to ldentify potential impacts. To make the most effectlve use of ita
resources, the DOE conducted a coarse screening, so tuat detalled studies
would not be performed on sites which ultimately would not.be chosen for site
characterization. The DOE's evaluation of thias potentielly adverse condition
for the Yucca Mountaln site was therefore limited to: (1) estimation of
total population growth rstes with the repository and (2) a qualitative eval-
uvation of the ability of service providers to furnieh, in a timely manner,
services required by the increased population. By limicing the analysis of
thia potentimlly adverse condition to these two measures, the DGE was able Lo
use readily avallable information and avoid the false lmpreseilon of precision
which could result from the combination of a more sophisticated analytical
approach with insufficient data. Section 6.2.1.7.4 of the EA has been
revised to discuss estimates of population growth rates, with a repository,
for communities nearest the Yucca Mountain site., Population growth rates are
manifested through increases in service and housing demands. Incremental
values for the latter are shown for Nye and Clark countles in tables 5-50 and
5-~51 of the final EA. These values do not indicate any major repository-
related housing or comsunity-services lupacts on either county. Furthermore,
sections 5.4.3 and 6.2.1.7.4 of the final EA have been revised to indicate
that potential community eervices impacts would be mainly on county-wide ser-
vice providers, which are more llkely to have rescurces for managing growth
than are town governments. Finally, the qualitative information presented in
gectlions 3.6.3 and 5.4.3 of the final EA does not indicate the potential for
major repository-related housing and community services lmpacte on communi-
ties in the bicounty area.

Becuuse the fiading that potentially adverse condition 1 does not
requilre assumption of mitigation, references to mitigating measures have heen
deleted from Section 6.2.1.7.4 of the fipal EA.

Issue: Potentiglly adverse condition 2

One comment was recelved on the DOE evslvatlon of potentially adverse
condition 2, "Lack of an adequate lsbor force in the affected area.” The
commenter notes that the labor force i1ssgue was discussed under favorable
condition 2, yet favorable condition 2 was found by the DOE to be unfavor-
able. This seceming contradiction was held to be an example of the quality of
presentation of data and analysia in the draft EA.
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Response

The DOE found ¢hat favorable condition 2 was "not present;” it did not
find it "unfavorable.” The title, "Favorable Conditinns” of Section
6.2.1.7.3 of the firal A, along with the underscored c:teria, establishes a
framework for analysis of asociloeconomic impects., The criteria do not
describe the results of the analysis.

Isgue! Potentlally adverse condition 3

The DOE r~ceived three comments on potentlally . verse condition 3,
“"Need for repository-related purchase or acquisition of water rights, if such
rightr couid heve plgnificant adverse impacts on the pregent or future
development of the affected ares.,” According to on» commenter, Section
642.1.7.4 af the draft EA should be revised to provide a more accurate
estimate af repository water use, ldentify existing oftsite water rights, and
identify and conaider potentisl effects to local users. Another commenter
salid that the DOE should ",,. address potential impects to ground-water
resourced that recharge municipal and agricultural wairer supplies in southers
Nevada,"

Regponge

The DOE estimate of repository water use hag beeu changed, on the basis
of a more detalled analysis, to 350 acre-feet per year. 1In addition, an
inventory has been conducted of agricultural, induatrisl, municipal, and
domestic water users in the Alkall Flat~Furnace Creek Ranch ground-weter
basin. Potential effects upon local users appear, on the basis of this
information, to be negligible.

Taken literally, the sacond comment requests an analysls of the impacts
of the project on recharge areas for the squifers which supply water for
agricultural and municipsl uvaes in southern Nevada. Since the project will
neither physically disturb recharge areas nor affect regionsl rainfall, there
will be no effect ou recharge. The comment could also be understood to
request an evaluation of impacts on ground-water availability. The maximum
annual water use by the repository represents enly about 1.5 percent of the
guatainable yleld of the Amargosa Desert ground-water basin and about
0.8 percent of the combined sustainable yields of aquifera in the Amargosa
and Pahrump valleys.

Tasue: Potentlally adverse condition 4

Two commenters addressed potentially adverse coandition 4, "Potentisl for
major disruptions of primary sectors of the economy of the affected aresa.”
One commenter suggests that there 18 insufficient information to conclude
that there will be no disruptlon of the mining and tourism aectors of the
southern Nevada economy and that there 1s evidence that both sectors could be
adversely affected in a significant way. One commenter felt thst population
inmigration to the Pahtump and Amargosa valleys could result in convetrsion of
agricultural land to residential or commercilal uge and ultimately raise the
cost of agricultural operatfons,
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ResEonsq

While it i t:ue that there 1s insufficlent inforasation to draw a final
conclusion that tinre would be no impact, information rvailable te date does
not guggest that the repository 1s likely to have sipn’ficant effects on
tourism. It woul? significantly increase employment i mining and moderately
increase employment in the construction sector. The KE does not conslder
theeoe potential employment increases to be a major 4i-ruption, The comment
does not provide reaaons for the assertion that ".. hoth sectors could be
adversely affected in a eignificant way."” Section 3.¢.3.3 of the draft LA
noted that land in .he Pahrump and Amargosa valleys has been undergolng con-
verelon from eqricultural to residential use for the last 10 years. Although
it 18 possible that repository~related inmigration could contribute to this
trend, it would not, by itself, constitute a major disruption to the agricul-
tural sector in the affected bicounty ares.

Issue; Digqualifying condition

The DOE received five commente on the disquallfying condition, "A eite
shall be disqualified if repository construction, operation, or closure would
significantly degrade the quality, or significantly reduce the quantity of
water from major sources of offsite supplies presently suitable for human
consumption or crop irrigation and auch impacts cannot be compengated for, or
mitigated by, reasonable measures."”

One commenter asked that "... a more accurate estimate of repository
water use ..." be provided and that the DOE identify and consider potential
effects on local ungers. Another commenter stated that “... other induatrial
requirements ... including dust control, are apparently not included 1o the
calculation of average annual water demand assoclated with the reposltory.

One commenter stated that a reference cited In the draft EA (Young,
1972) indicates a historical decline of ground-water levels in Jackass Flats
from pumpage at the Nevada Test 5ite (NTS); 1f projected Into the future,
this decline could impact regional water quantities and qualities,

Finally, one commenter stated that the EA does not demonstrate that
"oee long-term (10,000 years) storage of highly radioactive materials only
alightly above the water table ..." will net eventually cause contamination
of, and thereby degrade, water quality.

Responge

The DOE estimate of repository water uae hge been changed, on the basis
of a8 more detailed analysils, tc 350 acre-feet per year. As noted above, an
inventory of present uges in the area indicates that effecte upon the
avallability of water to local users appear to be negligible and can cer-
tainly be mitigated. A varilety of water uges, including dust control, were
accounted for in the calculetion of average annual repository water uae,
These upes are identifled iIn Morales (1985).

Young (1972) had to make many aasumptions due to the lack of information

on the regional ground-water system in 1972. More recent reports {(Waddell
et al., 1984; Thordarson, 1983) indicste that hia assumptions {e.g., no

Ce7-39

8000 8 | 638



recharge to the ~elded tuff aquifer) were incorrect, Although recharge 1ig
limited, it is n.t zero.

Finally, socloeconomic impacte are covered only in a preclosure gulde-~
line. All watev resource contamination 1lssues are o .orered in pogtclosure
guidelines on gevhydrology (Sectlon 6.3.1.1 of the f mal EA) and performance
aggessment {Section 6.4.2 of the final EA). These »‘ostelosure guidelinen
deal with the long time periods referred to by the <rmenter.

Iggue: Qualifying condition

The DOE receilved aeven comments on the EA conclusion that the evidence
does not support & finding that the site 1e¢ not like'v to meet the qualifying
conditiorn for socloeconomice, These commenters crlticized the overall
analysis by the DOE of the Guideline on Socioeconomis Impacts, saying that
the conclusions of Chapter 6 are ".,. based on incoamplete, Inadequate and
erroneous data, questionable data analysis methodologles, unsubstantiated
assumptions, and seriously incomplete assessments.”

Reaponse

These comments are assumed to represent the reviewers' counclusions after
considering a wide variety of specific issues. As such, they cannot be

responded to directly, 1Instead, the reader i{sa referred to the specific
1ssues and responses presented above.

Iasue: Miqigation

These commenters asked how the draft EA can state that all impacts can

be mitigated or compensated when the DOE admits .that it does not know what: -
the Impacts are.

Resgonse

The discussion in Section $.2.1.7.6 refera to the ability to offget any
gignificant rernository-induced adverse social or economic lmpacts in communi-~
ties and surrounding regions by remsonsble mitigation or compensation, under
the filnancial and technical assiaetance provisions of the Nuclear Waste Policy
Act (NWPA). Potentially significent impacts identifled in Section 5.4 are
not unlike those accompanying large construction projects in the past. In’
those caseg, several Ffactors have affected whether mitigation occurred.
These include the experlence of the project management, the local leaders,
and the planning community in general in responding to such impacts; the
avaellability of lead time; and the presence of monitoring preograms or other
communication between the project and the communlity during the project life~
time. These factors appear to be present in the case of the Yucca Mountaln
reposltory and eo the preliminary conclusion has been drawn that it 1is

reasonable to expect that mitigation of otherwise significant adverse impacts
is posaible,

It {8 also true that the impact analysls presented in Sectlon 5.4 1isg
prelimlnary and does not include any detalled investigation of community-

gpecific impacts. In addition, the investigation of the potential for
economic Impacts arising from the public perception of a repository is

C.?—fﬁo

30008 = 1868



preliminary. Additional investigations on these subjects would bhe undertaken
should the Yuceca Mc intain eite be approved for site characterization.

Issue: General opinion

The DOE received 8ix commente from the general public which expresaed
various opinions o+ the proposed Yucca Mountain repository project but did
not concern specific data, analyses, ot concluaions pr sented in the EA. Two
of the commenters expressed support for the project, a:companied by concern
chat .+, boom and bust ..." cycles might occur. Ont si%ated that economic
development based upon nuclesr waste will have “.,., a2 astating effects on
future generations ..,.", while another expressed doub! that “... other
industries will find this area dasirable.” Finally, one commenter noted that
if a railroad were constructed for the project, it couid be used for other
purposfes.

Response

The DOE has noted these comments and will contitnue its exchange of
information with residents of the affected area.

Isgue: Q(eneral comments

Eleven comments ware received which expressed concern about the general
quality of the sociceconomic impact analysis in the EA. Most of these
remarks were located 1in introductory or gummary secticns of comment
documents,

Reaponsge

Because each of the introductory or concluding remarks corresponded to
epecific igsues pregented and responded to 1n sections C.7.4.1 through
Ce74h+45, the reader 1s referrad to those portions of this Appendix.

Igsue: Restriction to Clark and Nye counties

The DOE received 24 commentse which questioned the restriction of the
socloeconomic impact analyesise to Clark snd Nye counties. In particular, it
was asked why Lincoln County was excluded, since 1t would be traversed by the
most likely nuclear waste rail transportation route., Other commenters stated
that Lincoln County, the City of Caliente, and the town of Alamo should be
included 1n post-EA studiles, including preparation of an Environmental Impact
Statement.

Resgonse

If a repository were located at Yucca Mountain, gsoclal and economice
impacts would occur in areas where repository~related expenditures would be
made and where the 1inmigrating repository-related work force would reside.
To the extent that resources are availlable at competitive prices, it is
expected that the majority of repository-related expenditures would be made
in Nye County, where the gite 1s located, and in neighboring Clark County,
the major metropolitan area In southern Nevada. The NTS, adjacent te the
Yucca Mcuntaln site 1n Nye County, employs DOE and contractor personnel with
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skille similar to the construction and mining skillszs which would be required
by the reposito.y work force. Historlcal settlement patterns of workers at
the NTS provide a reasonable indication of where repository workers and thelir
families would <ettle. Recent aettlement patterns «f these NTS workers were
determined through an analyels of the ZIP codes r:ororted by NTS workers.
This analysis, “he resulte of which sre summarized ir Table 5~26 of the final
EA (Table 5-29 of the draft EA), indicates that mori (96 percent) of the NTS
workers reported ZIP codes in Nye and Clark count : in 1984, The socio-
economic anslynes presentad in Section 5.4 of the VA focus on this bilcounty
area, where almost all of the Yucca Mountain work fo,ce would be expected to
gettle. However, since the data summarized in Tah 2 5-26 of the final EA
indicate that about 1.5 percent of the recent NTS w-rkers also reported ZIP
codes Ln other Nevada counties (Douglas, Lander, Lincoln, Lyon and White
Pine) and Caraon City (a consolidated municipality}, the DOE intends to
consider a larger geographic area in future studies 1f the Yucca Mountain
gite 18 approved for site characterization.

See Section C.7.4.3 of this Appendix for other comments regarding
Lincoln County.

Issue: Moapa Indians

A elngle commenter noted that the EA ignores Iimpacts on the Moapa Indian

Regervation which lies along potential shipping corridors for radicactive
waste.

Responge

Because Native Americans in southern Nevada have not been certified as
affected tribes within the mesning of Section 2(2){(B) of the NWPA (1983),
they have not been singled out for special analyseis in the EA. Furthermore,
American Indian reservations, being relatively distant (e.g., about 250 kilo-
meters or 155 miles for the Moapa Pailute Iudlan Reservation; about 161 kilo~-
meters or 100 miles for the Las Vegas Tribe of the Paiute Indians; about 322
to 467 kilometers or 200 to 290 miles for theé Yomba Shoshone Indian Reservas-—
tion; and about 443 kilometers or 275 miles for the Duckwater Indian Reserva-
tion) from :he Yucca Mountain site, are not expected to be affected aignifi-~
cantly by the inmigration of repositery-related workers and their dependents.
However, specific note was made in Section 5.4.4.2 of the EA of the potential
for impacts on Native American cultures from transportation activities. This
aspect will receive appropriately detalled treatment in research to be
performed 1f the Yucca Mountain site is approved for site characterization.
The potential 1mpacts of the repository project on Native Americans who live
outside of reservations (ae Well as on other cultural groups in southern
Nevada) will alsc be included in the detailed, community-~level data gathering
and analysis to be undertaken later. Note that all mileages given above are
measured along the existing road network.

Issue: Lack of community-specific data and analysis

Two commenters noted that the EA lacks community-specific data and
analyses. It was suggested that as a minlmum, the EA should have used
existing data on boom—town phenomena 1in the modern American West to provide
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some indication ¢ the potential magnitude of the Iimpact of repository
Sitingo

Regponse

The various onditions of the Socioeconomic Impe..w guldeline were eval-
uated at the level most appropriate given the overal. evaluation philosophy
and availabllity of Information. For example, it w3t mest appropriate to
evaluate employment and income impacts at the count - snd regional levels,
since (1) a substan:ial portion of the potential labor supply for the reposi-
tory would come from southern Nevada and (2) community-specific employment
data were unavailable. On the other haad, some community-specific informa—
tion wes presented and analyzed (gee sections 3.6.3 and 5.4.3 of the EA). 4
comprehensive review of the boom-town literature was not cousidered appro-
priate for the EA because {l!) the boom~town literature ig not relevant for
the entire affected area, as noted in Section 3.6.4 of the EA; and (2} a
focus on boom-towit literature presupposes that the revository would slso
cause boom-town conditions, and this 13 by no means certain, given the
planning and mitigation procedurea provided in the Nuclear Waste Pollcy Act
of 1982,

Issue: Safety assumptions

The Introduction to Section 5.4 of the draft EA states that "... 1t has
been agsumed that safety questions about waste transportation and disposgal
would be resolved before the repository would be constructed” and two
commenters stated that to diamiss such 1ssues out-of-hand eliminates major

potential influences on acclceconomic conditions that ahould be addressed In
the EA.

Response

The Department of Transportation (DOT} has regulatory responsibility for
safety in the tramgportation of all hazardous materials, including radio-
active waste. This responsibillity extends to all modes of tranaportation
that would be ccnsidered for ehipping waste to the repository., The Nuclear
Waste Policy Act requires the DOE to comply with the DOT regulations.

The Nuclear Regulatory Commission has responsibility for authorizing
licenses to construct a repository, to receive and possess spent nuelesr fuel
and high-level waste in such a repository, and to close and decommission a
repository.

Regulations by these Federal agencies will ensure that esafety questions
are repolved before transportation of radioactive waste or construction of
the repository. It 1s beyond the scope of the socloeconomic section to
demonstrate the adequacy of safety messures required by these regulations.

Iggue: Mitigatlion needs

Two commenters noted that applying the rule of indemnifying local resi-
denta of risks tc their economic well-being would require that mitigation
actlions be taken to provide the State of Nevada and 1its citizens with an
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"vs+ insurance polic+ ..." againgt these general riske. One mitigating
measure suggested bs the commenter was to use van pouls or buses for
employees to decreag~ the aceldent potential.,

Regponse

The DOE belileves that the financial assistance pre-isions contalned in
the Nuclear Waste Policy Act of 1982 demonstrate the r-:.deral Government's
commitment to impact mitigation, Becauae the DJE wil’ :iot recommend a4 site
for reposltory develcoment until the early 1990a, spec.flc impact mitigation
atrategies (fisral or other) have not yeL been developet. The developument of
such specific mltigation strategiesm will be based on fuvther impact studies
conducted by both the DOE and the State if the Yucca Mountaln slte 1s
approved for site characterization, and on impact mitigation agreements
negotiated between the NOE and the State pursuant teo Section 116{c){2)(B) of
the Nuclear Waste Policy Act.

Tasue: Transportation effects analysis

Five commenters noted that thete are only a limited number of tranapor-
tation routes within the State that would serve a repository at Yucca
Mountain. These comments stated that there is no reason why each commynity
along these routes should not be included in the analysis of moclal (as well
ag asocloeconomic) conditions; fallure to consider transportation effecta
gaenerically or to use a simulation approach ie a major shortcoming.

ResEonae

Because actual tranaportatlion routes have not yet been identified, com—
munities which could be affected by transpcortation have not yet been identi-
fied. The focus of the DOE's socloeconomic analysis in the EA was the area
where repository workers would be expected to settle., To consider trane-
portation-related impacts generically would not be meaningful, since the
potantlal impacts could differ significently among communities along a route.
An analysis of transportation-related socloeconomlic impacts will be conducted
once actual transportation routes have been identified,

Iggue: Closure and decommissioning

One commenter noted that the analyais of the socloeconomic impacts of
the repository should include a discussien of the Impacts during and follow-
ing closure and decommissioning.

Reagonse

Socioeconomic impscts during and following closure and decommissioning
are dlscuseed briefly in the finmal EA: . Tables 5-5a mud 5-5b contaln direct
and indirect employment estimates for decommisstfoning; tables 5-47 and 5-48
show population estimates for decommissioning; and tables 5-47, 5-48, 5-50,
and 5-51 show population and community services estimates, for decommission-
ing. 1In general, however, the soclceconomlc impacts of a reposltory would be
greateat during construction and operation. Expanding the analysis to
i1nclude more information on closure and decommiseloning would not affect the
conclusiona of the socloeconomic impact analysis for the purpose of deter-
mining site suitabilicy,
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Insue: Speclal Gffects

Two commen:ers maintained that the final EA whould begin to identify
major "special ~ffecte"” associated with all socloec..iomic and transportation
subcategories discussed in sections 5.3 and 5.4 of .ae draft EA.

Resgonse

Section 5.4 defines "special effects” as tho e atemming from concerns
about rvadloactive materlal. Changes in expectat.o»s can have economic
consequences as w2ll as broader, socloeconomic conase uences Lf thaey result in
changes in behavior of people., Sectlon 5.4.1.4 of the draft EA conaiders the
economic consequences of public perceptions of the presence of a repository
on tourism. Special effects on soclal structure ana soclal organization are
consldered in Sectlon 5.4.4.1.2. Further rese4qrch on attitudes and
perceptions would be undertsken ehould the Yucca Mountaln site be approved
for site charactarization.

Cs7.4.1 Population density and diatribution

Thia category addresses the effects ¢f the proposed action on population
density and distributicon in the affected area. The 16 comments recelved are
divided into two iseues: (1) Inmigrant Settlement Patterns and (2) Popula-
tion Increases.

Jegue: Inmigrent gettlement patterns

Nine commenta ware received; these concerned the use of reaildence
patterns of Nevada Test Site (NTS) employaes. These fell under two topics:
forscasting settlement patterne and assesgsment of population changea.

Forecasting settlement patterns., The use of NTS settlement patternse as
the basls for projecting likely settlement patterns for reposlitory-related
workaers waa felt to be speculative. A more detalled, sector-by-sector
analysis of settlement patterns before drawing conciusions in the final
Environmental Assegsement (EA) wae requested. It was also questioned whether
it was true, as shown in Table 5-29 of the draft EA (Settlement patterna of
Nevada Teet Site employees), that aome employees live 1in other Nevada
counties and in Californisa.

Several other commenters indicated that there are at least two reasons
to doubt that 83 and 13 percent of the project-related: inmigrants would
settle Iin Clsrk and Nye counties, respectively: (1) commuting times to the
Yucca Mountain site will be about 1.45 hours per day longer than times to the
NTS; and (2) this additional commuting time will make Amargoea, Beatty, and
Pahrump more attractive, Filnally, it wae pointed out that the settlement
pattern distribution assumed in the EA will become even more deubtful in the
later phases of the project as local communities adjust to the impacts
created by the project.
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Responge. Recent settlement patterns of workers at the NTS (which 1s
adjacent to the Yucca Mountain site) constitute the best aveilable data on
the likely sett .ement pattern of repository-related workers., NTS workers
include construvtion and mining workers., Contrary .o the asuggestion of the
comment, use o: other avsilable means of estimatiig likely settlement
patterns would e speculative. Additional analysis of the NTS work force and
of worker setilsment patterns on other projects wil be an important part of
studies to be rerformed 1f the Yucca Mountain git. 1s approved for site
characterization, These will lead to additional ‘n.ormation regarding the
intracounty settlement of the work force as well a. a reevaluation of inter-
county settlement.

The resulta of Future studies of the impacta of a repository on local
communities will be eensitive to the aesumption abuat intracounty worker
settiement patterns. Thus, the settlement behavior of workers currently
employed near the Yucca Mountain site will be the suliject of further investi-
gation. It is also true that aettlement patterns may change over time. This
will be an important consideration in forecasting conmunity-level settlement
patterns aand preparing an analysis of {impacts on local communities,.

The comment correctly notes that according to data on recent sebtlement
patterns of workers employed at the NTS, it 1is likely that some repository
workers would commute to the Yucca Mountain site from other Navada counties
and from Californla,

With regard to settlement patterns in Clark and Nye counties, bokh
factors cited have been taken into account in the enalysis in the final EA.
The data shown in Table %-29 of the draft EA (Settlement patterns of Nevada
Test Slte employees) represent the best available informeticn on likely
settlement patterns of project employees at Yucca Mountain, The possibility
that workers employed in Mercury would be more likely to live in Clark County
than would workers employed in the northern areas of the NTS which are
Eurther Ffrom Clark County (see Filgure 3-21, Bicounty area surrounding the
Yucca Mountain site, of the EA) was considered in compiling the settlement
pattern data shown in the table. The fraction of workers who reside in Nye

County does not appear to be sensitive to the location of thelr work area
within the NTS.

Assesement of population changes. Other commenters noted that the final
EA should contain a detalled assessment of population changes 1in local
compunities including Amargosa Valley, Beatty, Pahrump, Tonopah, Las Vegas,
North Las Vegas, Henderson, Boulder City, Caliente, and the remaining areas
of Clark, Nye, and Lincoln counties.

Response. As was discussed in Section G.7.4 of this Appendix, the
evaluation of the Yueca Mountaln site againat potentially adverse condition 1
included estimation of total population (i,e., baseline plus that due to the
repository) growth rates in individual communittes nearest the repository
location, Because baseline pobulatfon data on most of the smaller coumun-
ltles, especially those nearest the Yucca Mountain site, were limlited, a
detalled populatlon growth assessment was not possible. Instead, it was
asgumed that the settlement patterns presented in Table 5-29 {Settlement
patterns of Nevada Test Site employees) of the draft EA (Table S5-26 of the
final EA) would be valid in the future and that individual communities would

Cu7~46

80008 1665



retain thelr recent shares of total county population. Section $.2.1.7.4 of
the EA has been rev:.sed to present community populaticn growth forecasts for
the peak year of ex-ected population ipmigration.

Issue; Population increases

Seven comment: were recelved on this issue;, all wiie related to various
agpects of the methudology used in the caleulation and ke examination of the
effects of future population increases. One commenter requested the sources
of the informaticn presented in footnotes a, b, and - io Table 5-49 {(Pro—
jected maxlium total population increase for Clark antt we Counties for ver-
tical emplacement) of the draft BA. The same commenter asked why a situatien
in which all employees would come from and return to areas other than Nye and
Clark countles be consldered & conservative assumption., Further, it was
questioned why this situation would be examined at all, given the experlence
of recent NTS worker residence patterns. Some commenters expressed a general
concern over projected levels of population growth in the affected area,
while others expressed concern about the effects of even a small population
increase on the small communities in the affected area. For example, It was
noted that the population of Pahrump could reach 100,000 by the year 2000.
In the long run, it was felt that the proposed project will make areas such
as Pahrump Valley into detached auburbs of the Las Vegas mettopolitan area.

Resgonse

Table 5-47 {Maximum population increase for vertical emplacement and
bicounty population forecast with and without the repository) of the final EA
indicates that the revository project would increase the bicounty population
by about 16,100 in 1998 and about 14,100 in the year 2000, In the absence of
the project, Nye County population 1s expected to reach 42,408 by the year
2000 (Table 3-15 (Population of Nye County, 1970-2000) in the final EA).
Even 1f all project-related Inmigrants were to settle in Nye County, the
county populstion would still be lesa than 100,000 In the year 2Z000.

Footnote "a" in tables 5-47 and 5-48 of the final EA {(tables 5-49 and
5-50 of the draft EA) presents assumptions about the employment multiplier
and the number of dependents per worker. The employment multiplier used in
this analysis 1s discuased in Seection C.7.4.2 of this Appendix. The
assumptions regarding dependents per worker were taken from U.S. Department
of Energy, Environmental Aspects of Commercial Radicactive Waste Management
{DOE/ET-0029) Volume 3, Appendix C, Washington, D.C., (}979}. The EA has been
revised te acknowledge this source. Footnote "b" presents assumptions about
aettlement patterns of repository~related inmigrante. The percentages for
Nye and Clsrk counties were obtalned from NTS worker residence pattern data
(aee Table 5-26 of the final EA). A new footnote “c¢" was added to clarify
that population growth rates are calculated from the previous year. Foatnote
"d" presents the projected 1992 population of Clark and Nye counties without
a repository {i.e., the baseline population), The EA has been revised to
clarify that this value was obtained from a linear Interpolation of the
population projections presented in tables 3-15 snd 3~16.
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The aasumptior that all employees would come from and return to areas
other than Nye and Clark countles 1is considered coneervative hecinuee it over-
gtates the likely .pward {or downward) rasponses of blecounty population to
changes in project labor requirements. Any other ponilation distribution
assumption would loed to lower estimates of some typee »f Iimpacts. Using the
conaervative inmi;-aticn assumption enabled the DOE t« 2slimate an upper
bound for community services requirements.

The concern regarding emall communities 18 vali? 'n that the same incre-
ment in population in a gmall community will represc it A& greater fractional
population increase than in a large one. In the quesr nitative analysis of
community-services impacts, service requirements wer¢ ~ssumed to be propor-
tional to population, and the percentage Incresse in service requiremente
would be preater for the asmaller communities. Future community-level atudles
will address this issua.

Population forecasts for Nye County prepared by Lhe State of Nevade
(Table 3-15 of the final EA) do not indicate that tlie entire county 1is
expected to have a population of 100,000 by the year 2900, Therefore, it 1s
very unlikely that the population of Pahrump alone would reach 100,000.

C.7v4.2 Economic conditions

This category addresses those sections of the Environmental Assessment
(EA) which provide the economic impact analysis for the proposed action of
slting a repoaltory at Yucca Mountain. The U.S. Depsrtment of Enargy (DOE)
recelved 69 commente In this category; these comments have been organized
into six igsues: (1) Employment Analysis, (2) Prices and Income, (3} Mate-
rigle Estimates and Impacts, (4) Repository Costs, (5) Effects on Economic
Development, and (6) Impacts on Tourilsm.

Isgue: Employment anélysis

The DOE received 32 comments on the labor analysie presented in Sec-
tion 5.4.1.1 of the draft EA. Among the topics covered by these comments
were: indirect employment multiplier, employment fluctuations, wage rate
effects, and effects on the mining industry.

Indirect employment multiplier. Commenters requested that the EA
present detaile on the mathods used to generate the employment multiplier of
1.54, Also, they suggested that the poeeiblility of epillover support employ-
mant in Clark County from base employment in Nye County Should be considered.
In a related comment, it was observed that it is pospible that Job opportu-
nities at Yucca Mountain would "... drain emplovyees from the labor supplies
which characterize nedghboring countlies, creating a net outmigration and
decline in local economiesa."”
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Response, The indirect employment multiplier of 1.54 was catimated
using data presc¢.iated in White et al, (1975)., To briefly summarize, the
indirect employmunt multiplier was estimated as the sverage ratio of nonbasle
(i.e., indirect) to basic (i.e., direct) employment iun the Clark County area
from 1961 to 1974, The annual ratio was fairly comnsiant over that interval,
Basle employmani: was defined as the comblned total .:nployment of the resort
induatry, the Nevada Teat Site (NT9), Nellis Air Por. 2 Base, and part of the
manufacturing sector, MNonbasic employment was defin.d as total employment in
the Las Vegae Standard Metropolitan Statistical Arc? minus basic employment,
(See White et al., 1975, for a more rigorous defini ton.) Section 5.4.,1.1 of
the FA has been revised to document more thoroughly he derlvation of this
employment multiplier,

Net outmigration of workeras could lead to econowuic decline in two ways,
First, unemployed workers could leave an srea. Even though these workers do
not earn income, they generate income for others through their expenditures
{e.g., Food and shelter), Tie result would be a reduction of economic
activity in the support sector. This type of impart 18 not considerad
slgnificant becauae such workers are likely to leave the area in search of
work independently of the repository project. Second, local economic decline
could occur 1f outmigration of workers resulted from upward pressure on
ragional wage levels for certain skills snd if such increases led to the
reduction of marginal business activity. Upward pressure on wages, if any,
would most likely occur in the mining and construction sectors {Section
S.4.1,1 of the BA)., Reduction ir marginal business activity in these sectors
is as likely within the bicounty area as outside of it, It 18 the posai-
bility of an increase in the regional wage rate and not the migration of
workers per ge that introduces the possibility of auch a geographic
redietribution of egonomie activity,

The proximity of labor supply in California, Utah, and other western
states would reduce upward pressure of project-related labor demand on
regional wsges. The net effect of the project on wages would depend on
economic conditions in those areas in the early 1990s.

Employment fluctuatiora, Several other commentere stated that the draft
EA assumes that "... all markets work with perfect effilciency ..." and that
the required work foree will appear at just the right time, Commenters
suggeated that it ie more likely that ",.. there will be esignificant
unemployment, soclal, and fiscal impacts—-even during the boom phase of the
project.,” Therefore, the usefulness of the socloeconomic evaluation waa
found to be limited by the assumption that workers enter and leave the
gouthern Nevada area ap project needs riae and fall. In additien, it was
felt that the EA consistently ignores the declines in employment which occur
as the operation moves from construction to operations and from operations to
closure. Similarly, the construction employment baseline value with which
labor demend 1s compared was found to be misleading becausa of the large
fluctuations which occur in construction employment.

Response. It is 88 reasonable to expect that toco many workers will
enter the area In response to project-related job opportunities ae it 1s to
expect that too few workers will enter the area at the onset .of the project.
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An important factor in determining which situation prevails is the level of
information availaiia about project~related opportunities. Ovay or under-—
supply of workers would result from unreaponable expectations ahout those
opportunities. At present, it is not known what qual'ty or quantity of
informatlion about ‘ob opportunities would be available 1t tha outset of the
project. The pod: ibility of unemployment and assoclai#dl goelal snd fiacal
impacts would be conspidered as pert of fulture investigicions of labor market
impacts of the project. Public anncuncements of the r mher and timing of job
opportunities may be conaidered as an action that the I'}¥ and ite contractors
could take to avold the adverse impact suggested by t i comment.

It 1s trus that forecasts of project-related popuiation growth are based
on the conservative assumption that all employees would come from and return
to areas other than Clark and Nye counties and that the number of inmigrants
varies with the project lsbor requirements. As stated in Section 5.4.2 of
the EA, this results in an overstatement of the likely flugtuation of
bicounty population in rxesponee to changes in project labor requirements.
Similarly, it leads to an overstatemant of the fluctuation over time of
requirements for community services. Given the preliminary nature of the
data, the use of this extreme assumption regarding population fluctuation is
appropriate. The intent 1s to i1dentify adverse impacts which may be
important in distinguishing emong sites or in identifying important toplcs
for subeequent, more detailed investigation.

It is consiatently recognized in the draft EA that declines in employ-
ment would occur as part of the repository project (e.g., Filgure 5~7a of the
final BA {Number of direct workers over time for vertical emplacement) and
the text of Sectlon 5.4.1.1)s It 18 true that while the impact of project-
related declipe is discusced in the EA, the socioeconomic analysis focusea
attention on the Impacts of project~-related growth. The focue of the soclo~
economic analysla tends to correspond to the timing of the impact, with the
greategt attention given to more immedlate impacts and less attention given
to impacts which would occur at later stages of the project. With both
growth end decline, negative lmpects tend to be associated with the diffi-
culty of adjusting to change,

The fluctuations in historlcal construction employment {in Nye County)
was noted in Sectlon Ce4,1.5.2 of thia Appendix. These way indicate that the
uncertainty surrounding beseline construction employment projectiona 1s
probably greater than that surrounding projections for other sectors.

Wage rate effects. Several conmenters atated that two statementa in
Section 5.4.1.1 of the draft EA are seemingly inconailetent: "... there might
be an increase of wages and saleries to induce workers having mining and con-
struction skills to relocate to the area ...” and "++. potential increases 1in
wages and salaries in the bicounty area could be mitlgated by the inmigration
of skilled workers from other sreag ...," Further, the commenters stated that
the iIncome analyeis contained 1n the EA was based upon “... Ffairly low
assumptions of average annual wages, particularly for construction and
operations ...” and that the EA should contailn information on construction
and operating workers by skill mix, based on union scale, since Davis-Bacon
rules require payment of prevalling union wages on Federal projects.
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Response, The statements 1in the EA are conaistent, The Inmigration of
workers is evideni.e of either unemployment in neighburing areas or of wage
increases that ca.se a geographic reallocation of the existing work force.
"Mitigation” was 1.9t used in i{te usual genae here. *Te purpose of its uae
was to emphasize the relationship between the 1likety project-induced
escalation of way:s, 1f any, and the elasticity of & .pply of workers from
surrounding areas, The greater the elasticity of v -ply of workers from
outside the area, the lesser the increase 1n wages rthut would be required to
meet projeet labor requirements, other things beir: aqual. This word,
however, has heen deleted in the final EA,

The commrnter 1e correct im noting that the wage for construction and
operations workers shown in the draft EA appears low. This figure was
revised upward in the cited reference subsequent to its use in the draft EA,
Although the results of the analysis in the EA are aot sensitive to this
adjustment in the average wage, the final EA has baen revised to show $36,200
per direet worker, based on annual wages currently paid to workers at the
NTS, under the Davie-Bacon Act, and as cited in McBrien and Jones {1984},

Effecta on the mining industry. A last commenter questioned the effect
that the Yucca Mountaln project demand for mining-related workers would have
on the viability of the traditional mining induatry in Nevada.

Response. The repository project would have two potential effects. The
first effect concerns the total level of mining activity. Growth of the
nining sector has traditiomnally contzibuted to the overall economic growth of
the region, Similarly, project-related growth in mining activity would
contribute to regional economic growth.

The second potential effect concerns the diatribution of activities
within the mining industry. As noted in Bection 5.4.1.1 of the EA, project-
related demand for miners may increase the regional wages of miners, The
amount of such an increase, 1f any, would depend on the condition of minerals
markets at the time and the availability of mining workers from outside
Nevada, Unlike mining workers, owners of mines would be negatively impacted
by wage incresses. Mines that are marginally profitable in the absence of
the project could become unprofitable and close in the event of sufficlently
large wage increases.

Issue: Prices and income

The DOE received four comments on the following topicas: repository
influence on regional prices and income, and potential for a recession.

Repository influence on regional prices and income. Several commenters
stated that not only are wages likely to increage in certain sectors, but the
influx of workers in & small community will increase demand for goods and
services, thereby driving prices upward.

In addition, the same commenters noted that the draft EA containa no
discussion of what portion of the total wage estimates in tables 5-47
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(Potential annval wage expendituras associated with verticail emplacement) and
5-48 {(Potentiat annual wage expenditures associated with horizontal emplace-
ment) of the dixft EA would actually go to workers and contracters outside
tha bilcounty rvrgion. Also, there 18 no provisf-n for encouraging or
requiring repocitory contractors to hire or buy lo~:zlly.

Response, It 1le not obvious that worker inf . would cause the prices
of goods and services in communities to ilncresse. Unlike the experience of
soma small rowns, the smaller towns surroundlng ' ne Yucca Mountaln site are
not the only potentlal recipients of inmlgrante. B®:ther, workers could live
in the urban par. of Clark County, as demonstrated rv the historical eettle~
ment patterns presented in Table 5-26 (Settlement patterns of Nevada Test
Site employees) of the final EA. The presence of this alternative signlfi-
cantly reduces the potentlal for significant increases Iin wagea in the
smaller towns., Nevartheless, the potentlal for 1increased community price
levels will be Lthe subject of additional research as part of planned
luvestigations of the aocioeconomlc impacts of the repository project.

The wage estimates presented In the cited tables apply only to those
employees of the project who would be assigned to work in southern Nevada.
Such wages would only be spant outglde the regioun to the extent that workers
either commuted from, or sent a portiom of thelr incomea to, outslde areas.
The project inecludes no provision favoring local hiring or purchasing. Decl
sions on whether to hire or purchase locally in the absence of DOE
restrictions would be gensitive Lo local economic conditions (e.g., the
prices and avallability of goods and services from local sources as compared
with pources outside the region}.

Potentlal for a recession. 1In stating that periods when repository~
related employment decreases "... would probably resemble similar periods of
glowar economic growth that the bicounty region has experienced during
previous fluctuations in the mining and construction industries ..." the DOE
1g in effect admitting that it plans to cause three recessions,

Regponse. A fluctuation In two employment sectors would not, in
geteral, be classlfied as a recession. There 1s no short and simple
definition of an economlc recession, as officlally measured by the National
Bureau of Economlic Research. However, the contractlon phase of the buainess
cycle {l.e., a recesslon} clearly represents a change In aggregate economic
activity, not a single factor such as employment in one or two sectorg. It
{a for this reason that the Bureau must collect a number of comprehensive
economic series, and construct and evaluate a variety of indicators (e.g.,
composite and diffusion indices, leading and lagging indicators) {Moore,
1983) before a contraction phase in the business cycle can be ascertained.

Igsua: Materlals estimates and Impacts

The DOE received four comments on the EA estimates of prolect materilals
requirements and the Impacts of materiales acquisition on the avallability and
price of local materials such as cement and aggregate.
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Responge

Information neceanary for conducting an analysie of the effects of the
project upon local matirials markets was unavailable durint preparaiion of
the EA. A detailed analysis of these potential impacts wouid be conducted if
the Yucca Mountain si-e 1s approved for alte charactarizat son.

Issue: Repository costs

The DOT received one comment requesting detsilas of tis methods used to
estimate the cost of tha repository.

Resgonﬂe

The methods by which repository costs were estimated have been described
in MacDougall (1985}. Footnote "a" in Table 5-44 (Preliminary cost estimatea
for the Yucca Mountain repository assuming vertical emplacement) in the EA
has been revised to provide this new reference.

Issue: Effects on econonlic development

The DOE recelved two comments on the long~term effects of the repository
project on economic developuent in the bicounty area. These expressed con-
cern that a 50,000-acre withdrawal of land for the repository could seriously
affect the development potential of the Town of Amergosa Valley.

Response

The 50,000~acre withdrawsl number 1s sn error; the correct vialue for the
acreage to be withdrawm is 5,000, As part of more detailed investigations of
the impacts of a repository on communities, it will be important to develop a
clear understanding of their planned development; these studlies will be
conducted Lf the Yucca Mountain site 1s approved for sile characterizationm,
Based on present information, it is unreasonable ro expect that the presence
of a repository would inhibit the growth of Amsrgosa Valley. Instesd, 1t is
more reasonable to expect that a repositery would contribute to its growth.

Issue: Impacts on tourism

The DOE received 38 comments on the EA discussion of potential impacts
of the repository project on the tourist industry in southexrn Nevada. The
major topics of these comments included: adequacy of the analyses, historical
bases for analyses, effects of medis caverage, usefulness of weapons-testing
tourism effects, effects on recreation sites, and determination of damages
and compensation.

Adequacy of analyses. Several commenters stressed that potential
impacts on tourlsm are of extreme importance to Clark County and that a
gubatantive analysis which would examine the influence of the transporting of
waste and the siting of the repository on tourism should be included in the
EA.

In addition, it was felt that the DCE tourism analysils does not differ~
entiate between short~term, criaig-related events and the {mplications of a
project that will be ongoing for 10,000 years.
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Response., The EA recognlzes the importance of the tourisw induetry to
State and local e:onomies., Section 5.4.l.6 of the EA preseuts the results of
a subatantive, alihough preliminary, analysis of the possibility that a
repository might .ffect vieitors' perception of Las “.gas and whether this
would harm courisa. The EA explicitly states that i.-.e “Research to date
concerning the [ :tential effect of repository oper:i:ion on tourism is
inconcluasive; therefore, further investigation has h »r planned,”™ As more
apeclfic information becomes available about reposit.. y-aystem design, actual
transportion routes, the mode of transportation, ar.l che appearance of the
transportation activity to tourilsts, thia informatic1 will be used to develop
a better understsn.ing of the potentlal effect on tui 1st perceptions of a
repository an! the effect of a repository on tourism. Sectlon 5.4.1.6 of the
draft FA has been revised to provide more detalls about the preliminary
analysea performed by Sclence Applicatlons Internaticial Corporation (SAIC).

The analysis discussed in the draft EA refers to impacts of repository
operation. It does not address the impacta of poasible accidents. Informa~
tion about the observable ecffects of historical short-term, crials~related
events 1s used only to draw inferences about the potentlial future implica-
tions of the long-term operatlon of a repcsitory om southern Nevada tourism.
The purpose of the information on short-term, criesls~related events is to
place an upper bound on the potentlial effects of long-term operation. The
project, 1f interpreted to mean constructlon and operation of a repository,
would not be ongolng for 10,000 years. Rather, all activities are expected
to be completed in about 100 years (1f the Ffull retrievabllity period is
uged).

Historical bases for eanalysea., The DOE received comments which main-
tained that information on such historical c¢ases as the major hotel fires and
the Three Mile Island accident cannot be used to draw conclusions relative to
the effect of the repesitory en the Nevada tourism industry. In additiom, it
was stated that the reference to the Las Vegas hotel fires in Section 5.4.1.6
of the draft EA 1s "inaccurate”" without a discussion of the measures that
were taken to mitigate the potentlal concerns of the tourist populatiorn.

Responge. Information about historical cases 1s a reasonable basis for
preliminary concluslons about the future effects of repository operation on
tourism. The gection of the SALC report (1985), entlitled "Case Selection”
describea the criterla used to select cases for study. In general, cases
were selected to Ilnvestigate the presence of effects on tourism of (1) the
siting of nuclear facilities, (2) high levels of media attention regarding
potential safety hazards, and (3) the presence of nuclear testing In the Las
Vegas area.

The reference to the Las Vegas hotel flres 1s accurste. However, infor-
mation about such measures would contribute significantly to the understand-~
ing of the alternative means of mitigating potentially adverse effects of
highly publicized concerns about safety hazards. This information will be
taken into account in future, more detailed investigations of the potential
impactes of a repository on the tourist industry.
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Effects of edia coverage. Other comments recwlved indiweated a concern
that the image o: Nevada would be tarnished by a ",.., nuclear waste image.”
In additien, the draft EA text was perceived to state that loeses in tourism
and gaming were «onasidered certain. According to tra comménters, the DOE
tourlsm analysiz sesms to have the foragone conclueinn that tourists will
perceive nucleai waste as something that need not b-: aveoided., Tourist per-
ceptions should be evaluated in more detail, since : f{ourism- snd recreation-
baged economy could be seriously harmed by an acc'dent involving high-level
radioactive material and resulting in media cover g%, Some touriats may
never come hetre after hearing that Nevada is to be he site of the firat
high~level radiocactive waste repository.

Response. The purpose of past and ongoing resesrch on the potential
impact of & repository on tourism is to test such prisr beliefs as this. As
described Iin Section 5.4,1.6 of the EA, the available evidence supports the
preliminaty conclusion that the repository would not change the total appeal
of the Las Vegac srea to touriasts, That evidence i3 inconsistent with the
view that lossea are certain, However, research t9 date concerning the
potential effect of repository operation on tourism is not conclusive; there-
fore, further investigation has been planned,

The analysis of potential impacts on touriem begins with the recognition
that tourists may perceilve nuclear waate as belng unattractive and unsafe
regardless of the opinions of informed experts. For this reason, csses of
highly-publicized concerns about safety were investigated to learn the
effects of such perception on tourism. As explained in the EA, those cases
included the Three Mile lsland Incideut and the Las Vegas hotel fires, The
analysis of data on tourism levels surrouuding those events does not reveal
that the concerns regsulted in sustained declines in tourigm levels. Thia may
either be because the relationship between publicly stated perception and
behavior 1s very weak or because the empirical tests used to seek evidence of
a ralationship are not atrong enough. The available evidence does not con-
stitute proof, Thus, as stated in the EA, more research is planned.

The possibility that medla coverage alone could affect the tourist
industry has been addressed 1n Section 5.4.1.6 of the BEA. The preliminary
result is that such coverage would not significantly affect the appeal of the
area to tourists., However, research to date concerning the potential effect
of repository operation on tourism 18 not conclusive; therefore, further
luvestigation has been planned. An agsegsment of tourists®' potential percep—
tions of repository-related activity, which will depend upon presently
unavailable detailed Iinformation ahout repository design characteristica
(including its physical appearance), will be an important part of those
studies.

Usefulness of weapons~—testing touriam effects, Another commenter stated
that it 18 questionable whether information about the past effect of weapons
testing on tourism is useful for drawing conclusions about the tourism
effects of a future repository project,

Response, It 1s true that there is a real difference between con-.
trolled, isolated nuclear-weapons testing and the transport of high-level
radicactive waste, It 1s also true that one potential means by which the
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predence of a repusitory could affect touriem 1a through an adverse effect on
the aeathetic sapypeal of Las Vegas and surrounding tourist attractions that
extend bevyond safety concerns snd the area assocliated with the nuclear nature
of the waste materials, Time~series economekric anefyses of the relation-
ships between gaming revenues and the number and timiny of weapons tests were
conducted to tes. the premise that if the radicacti = threat posed hy the
Nevada Teat Site were very great, then gaming revent. 8 would be negatively
related te the frequency of occurrence of testas ove- "ime, after taking into
account varlation explained by fluctuaticne in the . a7el of economic activity
(indicated by gross national product},

Fffects on recreation sites. 1In a specific question, one commenter
asked what effect the repository project will have cv various recreational
sites in Lincoln County.

Reaponge. It ie not possible, with information now available, to pre-
dict what impacta on tourism, 1f any, would result from high-leval radio-
active waste transport. Further analyses of thia issue will be conducted if
the Yucca Mountain site 18 approved for site characterization.

Determinstion of damages and compensation. A last commenter asked what
measures will ba taken to determine damages and to compensate the Henderson
tourisn-dependent population 1f an accident or the exletence of the
repository affects local tourism.

Responge:. Such information 1s not available. The EA states the
preliminary conclusion that the repository would not change the total
aeathetic appeal for the Las Vegea ares, whiclh iIncludes Henderson. The
economic consequences of an aceident of a magnitude greater than historically
experienced by the area are not consefdered in the EA.

Further investigations of the effect of repository~related activity on
tourism are planned. The preliminary conclusion will be reevaluated to take
into account additional infermarion about the design and appearance of the
repogitory system and touriats' potential perceptions of the repository-
related activity as it becomes availshle. These investigations may consider
alternative mesns of mitigating unlikely economiec impacta of the activity.

Ce7+44.3 Community services

Increased population growth as a result of the proposed action will
reault in an increase in the demand for local, state, and regional publie
services. The U.S. Department of Energy (DOE} received 55 comments on the
aggegsment of project Impacts on community services. These have been divided
Into issues according to the type of community services discussed:

(1) Housing, (2) Nye County Education, (3} Water Supply, (4} Weste-water
Treatment Fscilities, {(5) Public Safety Services, (6) Medical Services,
(7) Mitigation, (8) Lincoln County or Statewide Impacts, (9} Transportation
Syatems, and {10) General Comments.
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Issue: Housing

The DOE recei.ed three comments on the analysis of the impacts of the
project on housing All three called for a more detsi'ed discussion of the.
housing market in fthe affected area, 1ncluding housiryg preferances of
inmigrating workers and thelr dependenta, Ilmpacts on nousing prlces, and
impacts on the local banklng industry.

Responge

The literature on housing preferences of construci.on workers and other
inmigrants to rRites of malor projects 18 fairly axtensive. It would have
been possible to present historical information on the types, tenure, and
price of housing preferred by workers on other projects. There would . have
remained, however, a serious question as to the applicability of these data
to the propeosed repository project. Likaely housing preferences and prices
can be projected only by an in-depth analysis which takes into account many
community-apecific factors, dsta for which were unavail,able during prepara-
tion of the Environmental Assessment (EA). Because of the ilmportance of
housing impacts, additional research on housing market comnditions in the
affected area will be conducted as part of post~EA studies, 1f the Yucca
Mountaln site 15 approved for site characterlzation.

Issue: Nyas County education

The DOE received two comments on the impacts of the repository project:
on the Nye County School District. The commenter notad that the incremental
requirement for schools and teachers, as forecast i{n tables 5~52 {Incremencal
service requirements associated wikh the locatlion of a reposgltory at Yueca
Mountain -~ vertical emplacemant) and 5-53 {Incremental service requiremeate
asaociatad with the location of a repository at Yucca Mountaln -~ horlzontal
emplacement) of the draft EA, would rise aud fall during different phsses of
the project. 1t was asked whether schools would have to be buillt and closed.
and whether teachers would have to be hired and laid off.

Reannse

Tableg 5-52 and 5-53 of the draft EA {tables 5-50 and 5~51 of the final
EA) show the Incremental number of achools and teachers needed to accommodate
nroject~induced population growth during each period of the project. It is
likely that the new schools bullt during 1993-1998 would serve the community
throughout the remainder of the project. Any excess capacity during years
when Incremental demand {s lower could be used to respond to baseline growth.
in demand. It 1s true that there may be & need to lay off teachers after the
operations perlod. However, since this period would last for 50 years, there
would be ample time for the Nye County School District to plam for auch ..
changes. ;

Isgue: Water supply

The DOE received nine comments on potentlal impacts of thénprojéCt on
water supply in the affacted area. These have been divided into Ekwo toplcs:
impacts of ground-water use, and projection of regional needs. -
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Impacts of :round-water use. Two commenters expreased concern that the
repository prolect would reduce the svailability of water for future uses,
whether by phyeical effecLs on the water table or by consumption of a major
portien of the annual sustainable yield. Others pofrted apecifically to Nye
County, asking whether the population growth due to the project wiil conflict
with future baa( line water use.

Responsz. The DOE estimate of repository water use has been changed, on
the basis of a more detailed analysis, to 350 ai co-feet per year. In
addition, an inveatory of agricultural, industrial, municipal, and domestic
ugerds In the Alkuli Flat-Furnace Creek Ranch ground water basin has been
conducted, Potentlial effects upon local users appeay, on the basis of this
infermation, to be negligible. Section 5.4.3.3 of the draft EA has been
revised to incorporate the additional information.

The DOE agrees that a more thorough review of water supply and demand 1in
southern Nye County is required in order to gain a complete understanding of
potential impacts of repository-induced population growth in the area.
Information available from published sources was, however, sufficlent to
enable the preliminary conclusion that water supplies would be sufficient,
given sgolution of some existing problems. The analysis presented i1n
Section 3.6.3.3 of the EA showed that if the present trend of conversion of
land use 1in the Pahrump Valley from irrigated agriculture to residential
development continues, then the valley-fill aquifer can support up to about
16,900 people without a decline Iin usable storage. The situation in the
Amargosa Valley, whose ground-water bssin has been designated by the State
Engineer, 1ia leas clear. Although the basin ie over-appropriated, actual
irvigation water use 1s less than half of the sustained yleld. 1If agri-
cultural development remains limiiLed, then there would be conslderable
opportunity for expansion of domestic and quasi-municipal uses, which would
have the highest preference, Converaion of land use from agricultural to
realdential as in Pahrump would improve the water supply situation further.
The Beatty water supply problems are discussed in Section 3.6.3.3 of the EA.
If new high-quality water sources are not found for that community, then its
growth potential could be limited. Section 5.,4.3.3 of the EA has been
revised to 1ncorporate new information about Amargosa Valley.

Projection of regional needs. Other commenters noted that the discus-
alon in Section 5.4.3.3 of the draft EA appears to be contradictory: one
paragraph states that municipal and private water supplies near Yucca
Mountain appear to be adequate, while the second paragraph reporte legal and
technical uncertainty of water sources to meet Iincreased demands in the Las
Vegaa Valley beyond the year 2000.

It was asked if 1t 18 conceivable that the Laa Vegaa area may need to
draw water from the aquifer beneath Yucca Mountain fin 500 or 1,000 years.
Finally, it was requested that the EA include a discussion of pre-~ and
postclosure contamination of agulfers by radionuclides.

Response. The first citation applies to communities in Nye County near
the Yucca Mountain aite. The second citation applies only te the Las Vegas
valley. The firat paragraph of Section 5.4.3.3 of the draft EA was revised
to clarify thia. o
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It is concelvable that the Las Vegas Valley could seak to augment its
water eupplies by an interbasin transfer of water from the Alkalli Flat-
Furnace Creek Ranch ground~water basin 500 to 1,000 years from now. However,
it is equally concelvable that such augmentation would drzw on other basins.

For a discusslo: on radionucllide behavior and tranecert, the reader is
referred to Section 4.4 of the EA.

Issue! Waste-water Lreatment facilities

The DDE received two comments on the diecusaion of the project impacts
on waste-water treatment facllitles 1n the affected arewc. First, 1t was
ftated that the EA should discuee possihle impacts on sewsge treatment
capacity, Including any expansion needs, and locations of new waste-water
treatment facilities, It was also pointed out that the text of Section
S«4.3.4 of the draft EA does not mention Clark County.

Responae

From the information which was availlable from published sources during
preparation of the drsft FA, waste-water treatment systems in both Nye and
Clark counties will be adequate for the increased demand resulting from
repository-related population growth. For the method used to evaluate the
Yucca Mountain site agailnet the Sociceconomic Impacts Guldeline, detailed
information on the locations of new facilities was not necessary, The draft
EA has been revised to say thet waste-water treatment eystems in Clark County
probably will be adequate for the increased demand resulting from rapository-
related population growth,

Issue: Public safety services

Four comments concerning impacts of the project on public sefety
services in the effected area were received. Two requested more information
on responses to radlological emergencies, saying that the impacts on traloing
and equlpment to prepare the volunteer fire fighters in Nye County for
handling radiological emergencies msy be severe. In addition, it was felt
that large numbers of inmigrants to Nye County {(or even Clark Gounty) who do
not have jobe (people attracted in hope of work) could cause a strain on the
police systems of the county.

Reannse

It ia not likely that the impacts on local emergency service providefa
will be severe, since the Nuclear Waste Policy Act provides for mlitigation of
ldentifiable impacts of this onature. Further research will be conducted to
identify potential training and equipment requirements and the need for
nitigation.

It 18 not certain, from the information availahle at thia time, whether,
or to what extent, the repositery project would result in inmigration of
people who would not find employment. Information on whether these unem~
ployed pereona would cause more or less of a strain on police services than
do presently unemployed persons is also not available. To make any judgments
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at this point wculd be speculative. Instead, further research on the
potential for Ji»reases in demand on puhlic safety services by repository-
related inmigran:s will be conducted in future studies 1f the Yucca Mountain
site 18 approved for site characterization.

Issue; Medical services

The DOE recvelved five comments on the effects ‘i the repository project.
Theae address the following toplcs: impacts of radrsological accidents, and
impacts from inmigrants.

Impacts of radiological accidente. Two comment rg requested discusaion
of what demunds a major accident involving radiocactive waste (either at the
site or in adjacent communities) would place on existing or proposed medical
facilities.

Response. Section 5.3.2.2 of the final EA discusses the radiclogical
impacts assocleted with occupational and nonoccupational exposure due to
normal and accident conditions; impacts due to ac.:idents alone were not
calculated for the southern Nevada region. Depending upon the transportation
route and mode (i.e., reil or truck), and whether & monitored retrievable
atorage (MRS) facility were used, there would be between 0.07 and 0.91
fatality due to transportation-related exposure in southern Nevada during the
operations period. Section 5.3.2.3 of the final EA discusses nonradioclogical
impacts due to high-level radioactive waste transportation. Again, depending
upon the transportation route and mode, and whether a MRS facility were used,
there would be between 1.5 and 18.8 injuriea during the operations period.
These additional cascs are unlikely to overload existing and planned health-
care facilitles.

Impacts from inmigranta. Two commenters requeated projections of what
the current medical aervice situation means in terms of future growth
projections for the area. Included in such &n analysis would be information
on whether more doctors will be attracted to the affected area because there
are more people or whethar the characteristicea of rural living will continue
to keep the number of health professionals low.

One commenter noted that the EA should include a coneiderably more
detailed analysis of impacts on rural health care facllities, since health
care might be significantly affected in Nye County 1f large numbers of
families move there for a few months only {(i.e., during the conatruction
phase).

Response. The FA already uses the current medical service situation to
predict incremental smervice levels, 1in that aervice ratfos are apsumed to
remain constant. For example, tables 5-50 (Maximum service requirements
assoclated with the locstion of a repesitory at Yucca Mountalu--vartical
emplacement) and 5-51 (Maximum service requirements asesoclated with the loca-
tion of a repository at Yucca Mountain--horizontal emplacement) of the final
EA show eftimated increases in the number of doctors and hospital beds
required to accommodate increased population. In addition, Section 5.4.3.6
of the final EA states that "... a amall increase in the demand for health-
care facilities ... would result from repository construction.” The question
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of what influences the decislons of doctors to settle (or nnb to settle) in
health-service shortegs areas was beyond the scope of the EA. As 1s dis—
cussed below, the evaluation of health care facilitles waas part of the same
coarse ecreening analveis applied to all community servicess The detailed
information requested was not necessary for the evaluatiow.. The incremental
health services reyuliements reported in tables 5-50 and %--51 of the final EA
apply during each pexiod of the project, regardless of t}:.: fenure of resi-
dence of the inmigrsntis., The preliminary conclusion of & DQE, based upon
aveilable information, is that impacts on health care seirices are not likely
to be significant. Further research 1in this area will re conducted during
post—-EA site investiga‘lons should the Yucca Mountain s;t» be approved for
gite characterlzation.

Isgue: Mitigation

The DOE received three comments concerning mitigation of potential
comnunlty services impacts. Ong stated that "... a more adequate quantifi-
cation of potentially required resources apnd the need for mltigstion funding
by the Federal Government &hould be addressed more sub.tantially in the
assessment."”

RaBEOQﬂﬁ

At this point of the site selection process, ldentification and quanti~-
fication of mitigation measures related to repository construction and
oparatlion 18 1lnappropriate. The need for mitigation will be identified as
the result of more detalled analyses to be performed during preparation of an
Environmental Impact Statement.

Isgue: Lincoln County or Statewide impacts

The DOE recelved ecight comments which objected to the limitatlion of the
community services impact analysis to Clark and Nye countles. Additionally,
two commenters suggeated that their calculation of the percent population
increase for the c¢ity of Alamo, in Lincoln County (13 percent)}, would far
exceed the population growth rate shown ln Table 5~49 of the draft EA for
Clark and Nye counties (2.9 percent) and consequently would severely strain
local communiry services.

Reannae

The rationale for limiting the community services analysis to the
bicounty area 1s the same as that for limiting the remaioder of the nmocio-
economic analyses Lo Clark and Nye countiea. The reader 1s referred to
Section C.7.4 of thim Appendix and Section 3.6 of the final EA for a dia-
cugslon of thie rationale. The population growth ratee shown in the EA are
year to year (l.e., annual) growth rates and cannot bhe compared to a growth
rate expected to occur over & lé-year period (1.e., between 1980 and 1996).
When the annual populatilon growth rate for Alame 1s calculated using the
methods used to prapare Table 5-~49 of the draft EA, the annusl growth rate
between 1995 and 1996 (the period of the highest annual growth rate shown in
the draft EA) which 15 comparable to 2,9 perceant for Clark and Nye countiles
(shown in the draft EA ae the annual growth rate between 1995 and 1996) 1a
2.0 percent. o
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Issue: Trangpcrtation aystems

The DOE r«eived five comments concerning the ‘mpacts of the repository
project on loczl roads, Commenters suggested tha. in the long run, the
project could m.ke areas like Pshrump into detached suburba of the Laa Vegasg
netropolitan av«a, Growth Iin these areas will stiala the existing trans-
portation netw. 'k and there will be & need for new roads. They asked what
effect the travieportation of heavy equipment snd mererials will have on the
physical condirion of roads in the affected area. [hey also asked what the
baaia 1s for the selection of the roade listed §.: Table 5-55 (Projected
annual average deily traffic on U,5, 93 1n Las Vegs., 1996). A aumber of
these are not lim.ted-access roads and traverse densely populated aegments of
urbanized Lfis Vegaa.

Response

Insufficient information is available to determine whether Pshrump and
other communities near the Yuccs Mpountain gite would become detached suburbe.
It is true that increased population levels will increase demands on reglonal
and transportation networks., MHowever, the prellminary conclusion of the
analygis conducted for the EA 18 that the incremental increases due to the
repogitory project would not be aignificant., It 1s true that the draft EA
does not address the question of potential damage to roads due to transporta~
tion of heavy materials and equipment,

¥t appears that the reviewer misinterpreted tablas 5-55 (Prajected
annual average daily traffic on 0.8, 95 in Las Vegas, 1996} and 5-56
(Projected annual average dally traffic on I-15 in Laa vegas, 1996) of the
draft EA (tables 5-53 and 5-54 of the final EA, respectively). The road
names ligted itn the left-most column of each table are aegments of U.S5. High-
way 95 and Interstate 15, respectively, rather than s sequence of surface
roads. Both highwaya have limited access in the Las Vegas metropolitan area.
The fact that they traverse densely populated areas was taken iato account in
the traneportation impact analysis presented in Section 5.3.2. 1t ia highly
likely that Interstate 15 and U.5, Highway 95 will carry high-level waate to
the proposed repoeitory should truck transport be involwved,

Ispue: General comments

The DOE received 16 comments which covered more than one community ser—
vices area or concerned the general quality of the community services impact
apeesement. These have been organized into the following topica: technilcal
approach, Table 5~57, form of analysis, effects on community services,
capabilities of soctal and welfare servicee, recreational issues, and impact
definition,

Technlcal approach., Several commenters noted that the appreach used in
the FA 1a fairly simplistic, as it faile to consider service capacity, scale
effects of population change, marginal demand, and other institutional
effectn.

Response. As was explained in Section C.4.}1.5.3 of this Appendix, the
DOE used a coarse screening so that detailed studies would not be parformed
on altes which ultimately would not be chosen for site characterization. The
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extensive primary regearch which would be necessary for a thorough evaluation
of exieting services and projection of future service needs, and which will
be conducted 1f “he Yucca Mountain site i1s approved for site character-
lzation, was thersfore beyond the scope of the FA inm.ustigation,

Table 3~57. One commenter polnted out that in “‘able 5~-57 (Summary of
environmental ef.ects associated with the constructi ., operation, retrieva-
bility, and decommissioning phases of the repositu:y} of the draft EA
(Table 5~55 of the final EA), neither the "Standar: -merating Practice” nor
the "Residual Impacts of Significance” column refle s Impacts or potertial
solutions.

Response. It is not true that the "Residual Impacte of Significance”
column of Table 5-57 of the draft EA does not reflect impacts. Several
expected Ilmpacts, 1ncluding some deemed potentially significant, are
reported. 1In Aeveral cases, the need for additional research 1s reported as
necessary.

Form of sanalysis. Another commenter objected to the form of the
analysls, saying that "DOE is being selective without basis in aggessing
impacts {(e.g., educatlon gection relative to Clark County)."

Response, Assessment of community servicee impacts was neutral with
regpect Lo counties. Incremental increampes in community services demand were
assumed to be proportional to incremental population growth. Because Clark
County has a much higher current populaticon than does Nye County, che
percentage by which service demands are projected to increaae s higher in
Nye County than in Clark County, although the absolute numbers {e.g., number
of new teachers) are projected to be higher in the latter.

Effects on community aervices. Ten commenters addressed the general
toplc of effects on community aervices. Nine commenters noted that uneven
settlement patterms wilithin rural Clark, Nye, or Lincoln counties could have a
drastic effect upon the ability of these counties to provide adequate com~
munity services. Further, workera may move into communities well in advance
of the time they can be expected to be hired. Thie will have far greater
impacts on all local services than would be the case if labor supply and
demand forces worked perfectly. These pame commenters felt that the impact
on service needs resulting from an influx of repository-related workers snd
families who are in the aggregate dissimllar in age, race, sex, lncome, etc.
from residents already 1in the area should be discussed in the EA. For
example, greater demands may be placed on law enforcement agencles, while the
demand for library bookse may be smaller., Because estimates of community ser-
vices requirements ultimately depend upon employment requirements, it waa
suggested that the fimal EA must base all such impact analyses on defensible
laber—-force calculations.

Responses As was discuseed in sections C.4.3 and C.7.1.2 of this
Appendix, the direct labor force estimates have been vevised in the light of
new design information and the EA has been revised to reference the documents
used to obtaln them. The DOE conalders the multipliers used to forecast
indirect employment and dependents per worker to be reaacnable, Section
5.4.1.1 of the EA has been revised to discuse the derivation of the indirect
employment multiplier and to document its sources.
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For the aoclodconomic analysges, the DOE assumed that the Nevada Test
Site settlement pa'tern described in Table 5-?9 (Settlement patterns of
Nevada Teet Site employees) of Lhe draft EA (Table S5~2& of the final EA) 1s a
reagonable indicatoc¢ of the gettlement patterne of perential repository-
related inmigrants. 1In the absence of community-level population forecasts,
it was also assume. that rhe present ratioce between t¢ i and county popula-
tions will exist in tha future. Using these aseumpt: .n8 and eatimates of
project-induced population growth, the DOE estimated ..aximum annual popu-
Lation growth rates for several communities in the - f: emected area with the
presence of a reporitory (see Section 6.2.1.7.4 of rne final EA snd
Section C.7.4 of this Appendix)}. in additien, 1t was . Jted thet Lhe service
providers who would most likely be responsible for responding tou repository-
related demand are better equipped than are unincorporated town governments,
While settlement patterns will most likaly be uneven, Lhey are not likely to
have drastic effecte on service providers,

As 1s noted :n C.7.4.1, It 15 not necesaarily certain that Inmigrants
will pettle in the affected area well Iin advance of the project., Forecasta
of leade and lagse Iin inmigratf{on will be the subject of research in post-EA
lovestigations. 1In any event, since significant population growth impacts
during the peak year of inmigration are not expected, it is unlikely that
impacts would be significant during one of the preconstruction years,
Finally, communities will have ample time during site characterization and
preparation of an Environmental Impact Statement to prepare for some pre-
project inmigration.

Estimates of the demographic charactarisetice of the projected work force
were not nacessary for the analyses presented in the EA, Such estimates may
be wmade as part of future analyses 1f the Yucca Mountain site 1s spproved for
elte characterization.

Capabllities of soclal and welfare services. Four commenters noted that
it 1s important that the Einal EA carefully examine the current and future
capabilities of local, county, and State soclal and welfare services to meet
expanding needs. These commenters also stated that the existing service
ratios are exiremely questionable because (1) the population distribution
aasumed In the FA (83 percent for Clark County, 13 percent for Nye County)
probably understated the ilmpacts inm Nye County, (2) mining and constructiom
workers place different types of demands on services than do existing resi-
dents, and (3) some services may be at thelr capacity while others may be
below.

Responge. Glven the coarse screening methodology described above, it
waB not necessary to examine all types of community services in the same
depth. Furthermere, published information on provision of socclal services by
local agencies was unavallable in sufficient detail to enable a thorough
analysis. However, given the potential for impacts sometimes assoclated
historically with rapid population growth, local social service delivery
systems will be examined in later studies, 1f the Yucca Mountaln site is
approved for site characterization.

The asgumption that 83 and 13 percent of inmigrants would settle 1in

Clark and Nye countles, respectively, has no bearing on the validicy of
applying existing service ratios to future populations. The same ratios
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would be multipliec by the Nye County population forecast, whatever its
value. It {e true  hat an analysie of the adequacy of community gervices at
the margin (i.e., ¢i the additional services required by each addicional
member of the commu,ity, be it a construction worker, '*'wer, other type of
worker or dependent) would be preferable. However, inicfficlent data were
available for such an analysis., More detalled investi-akions, to be under-
taken 1f the Yucca Mountain eite is approved for site « aracterization, will
include consultation with communities to ascertaln apornpriate measures of
rarvice levels. TFinally, it is reasonable to expect that actual average
historical eservice levels (in the form of per capits i¢tlos) reveal citlzen
preferences; they im.licitly take into acecount communit, Jjudgment as to the
adequacy of ser—icea.

Recreaiional 1ssueg, Three commenters polnted out that the EA does not
address recreational lessues in any detail. No systematic attempt 1s made to
study potential impacts, N

Response. Potential 1mpacte on the ability of coumunities to provide
recreational services were judged to be rather small, and thus were not
discussed in the EA.

Impact deflinition, A last commenter asked for the definition of an
impact as used in the draft EA, noting that what may seem inaigrificant to
the DOE may in fact be significant to the community.

Regponse. The DOE agreee that impacte may be perceived differently by
different parties. However, the nature of these impacts will not be
arbltrarily defined by the DOE without consultation with local community
representatives.

Coe7+4.4 Social conditions

The U.S. Department of Energy (DOE) received 18 comments on the
Environmental Asseaament (EA) analysis of the potential impacts of the Yuecca
Mountaln repositnry on social conditions in the affected area. These were
divided into six igsues: (1) Impacts Along Traneportation Routes,

(2) Impacts on Urbanized Laa Vegas, (3) Effects of Inmigration, (4) Special
Effecta, (5) Natlve Americens, and (6) Culture and Lifestyle Effects.

Issue: Impacte along tranaportation routes

Five commenters expressed concern that the EA does not address the
soclocultural effects of tranaportation &along potential high-level
radioactive waste trausportation routes.

Response

A thorough anslysis of the transpcrtation effects on social conditiona
caonot be undertaken until actual transportation routes and primary socilo-
cultural data have been collected.

The DOE 18 aware of, and has indeed identified in Section 5.4.4 of the

EA, the potential for the .occurrence of speclal effects from high-level
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radiocactive waste trangportation throughout the region. Particular note was
made of the pote.tial for mobilization and formatiun of opposing and
supporting groups (S8ection 5,4.4.1.2), of the likelihood that Clark County
regidents would v.ew high-level radiocactive waste trungportation negatively
(Section 5.4.4.,3), and of the potential threat to Na:ive American cultures
(Section 5.4.4.2), The sensitivity to the social »:fects of high-level
radloactive waste¢ transportation will guide future a idies to be undertaken
if the Yucca Mountain site 1s approved for eite cha-acterization. The
gathering of primary, community-level data and grea e: certainty concerning
all aspects of high-level radiocactive waste transportsiion will permit a more
detailed asasessment to be undertsaken at that time.

[ggue: Impacts on urbanized Las Vegas

One commenter, in reference tc an unspecified paragraph In EA Section
S5.4.4, noted that 1t refuted earlier etstements of Insignificaent impact 1in
urbanized Las Vegns,

Response

If the comment refers solely to the firast paragraph of Sectilon 5.4.4.1.1
of the draft FA, and the contrast between the second senterce and the
remainder of the paragraph, then the criticism 1s valid. 1In any event, the
gentence was reworded to read: "In light of...the overall effects are not
expected to be significent. Further study 1s required to assess whether
there could be impacte on particular communities.”

If the comment refers to the contrast between sections 5.4.4.1.1 and
5.4.4.1.2 of the EA, then the criticism 18 not valid. The former aection
refera to standard effects, while the latter refers to speclal effects.

Jesue; Effects of inmigration

The DOE received four comments on the socisl Ilmpacts resulting from
inmigration of repository workers and their dependents to communities in the
affected area. These have been divided into the following toples: social
structure and organization, absorption of outaide workers, advance immi-
gration, and stablility of employment.

Social structure and organization. One commenter noted that standard
effects on soclal structure and organizationm may be extremely significant {f
large groupa of repository workers settle in relatively small Clark County
communities or are concentrated in a few speclfic nelghborhoods.

Response. It 1s true that, although these effects on social structure
and organization are unlikely to be significant overall, there could be
impacts on particular communities or areas 1f such settlement patterns occur.
The EA has been revised to acknowledge thig possibility. However, it 1is also
true that the data on Nevada Test Site workere presgented in Table 5-29
{Settlement patterns of Nevada Teat Site employees) of the draft EA do not
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indicate that the type of settlement patterns postulaited in this comment are
likely to occur. Additional iInvestigakion and evaluatlon of present and
potential future .ettlement patterns will be conducted 1f the Yucca Mountaln
site 1s approved for site characterization. :

Abgorption ¢f outside workers. One commenter <lnerved that it is
inappropriate, g.ven the level of data and the pauv 'ty of research, to
suggest that the social heterogenelty of the arca will automatically
facilitate abworption of outside workers.

Response. Thn text does not suggest that the by =2rogeneity of the area
will automaticslly facflitate absorption of outeide workers. However,
absence of a homogeneous culture and assimiistion of large numbers of
Inmigrants in the past, do suggest that cultural ossimilation will be
facilitated; impacts on soclal structure and social organization could
occur, as noted 1n Section 5.4.4,1 of the EA and assoclated subsections.

Advance inmigration. Tnhe last commenter on this Issue noted that the
draft EA postulates that the long lead time of the project may reduce
eventual soclal distuption. It does not consider the converse possibility
that the long lead time may exacerbate the problem by causing workers,
motivated by rumcrs of lucratlve employment, to flow Into the area well in
advance of actual ceonstructlion. Such a situation would strain existing local
institutions and compound whatever natural conflicts there might be between
resldente and newcomers.

Responge. The EA has been revised to acknowledge the possibility of
aocial impacts due to advance inmigration.

Stability of employment. One commenter questioned whether the claim
that stability of employment would be created by the project was valid and
noted that employment 1is only setable 1in the operation phase, not the
construction phase.

Response. Different readers could have different interpretations of the
meaning of atable employment. Howevar, under the schedule for the two-phase
reposltory, cunstruction workers would be required for about seven and one
half years. For the constructlon industry, 7 years' employment on a single
major project may reasonably be construed to be atable.

Issue: Speclal effects

The DOE received six comments regarding specilal social effecta. Three
topics were 1ldentified: public perceptiona of risk, additional special
effects, and details of future investigations.

Public perceptiona of risk, Commenters noted the importsnce of
analyzing attitudes and perceptions on which behaviocr and decisions are
based, and queried the 1implications of public perceptions of risk. The
latter included specific queries about the long-term effects on social
atructure and soclal Institutions and the Implications of likely public
perception of the site and surrounding area as dangerous and radloactively
contaminated.
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Regponse., Tie significance of attitudes and perceptions is not quee~
ticned. However, primary data collection and analysis are required to ascer-
tain the nature wof public perceptions and to identiiy their implications.
This type of ansiysie is more appropriate to an Eonvironmental Impact
Statement (EIS) than te an Environmental Assessment.

Additional apecisl effects. One commenter reo ested inclusion of an
additional effect in the liat of apecisl effects ci 3d in Section 5.4.4 of
the draft EA., 1t was atated that the effect to be tircluded 1a that of public
parception of risks associated with a repoaitory -nd with shipping highly
radioactive materials through the State. Other rosmenters critized the
inadequate ireatment afforded speclal effecte througout the entire socio-
econemic sections of the drsft EA and noted the wide range of sacial,
economic, and political effects that could occur.

Response. It would be more accurate to view the public'a perception of
risks associated with a repository and with shipping radioactive materials as
a source of speclal effects, Special effects were specifically identified in
the social section of the draft EA. Future analysis would be conducted 1f
the Yucca Mountain site is approved for site characterization.

Detalls of future ipnvestigations, Commenters requested a deacription of
the methodology and framéwork by whick further inveatigationa of epeclal
effects will be undertaken.

Reaponse, Such information is not avallable at this time.

Issue: Native Americans

One commenter stated that a discussion of posalble impacts, i1f any, on
Native American tribes ahould be added to the EA.

ResEonse

As was stated 1in Sectilon C.7.4 of this Appendix, Native Americans have
been treated in a manner similar to other cultural unite in the affected
area. They have not been singled out for specisl analysis because they have
not been certified as “affected” tribes within the meaning of Section 2(2)(B)
of the Nuclear Waste Policy Act. '

Native American 1ssues were considered, but no identifiable 1mpacts were
found. The location of American Indian reeervations in urban Laa Vegas and
in three rural areas distant from the aite (8s reported in sections 3.6.4.2.1
and 3.6.4.2.2 of the final EA) 1s such that they are not 'expected to be
affected by the inmigration of repository workers. The final EA has been
revigsed to include more detail concerning the number of American Indians
residing 1n the bicounty area and the location of reservaticns relative to
the proposed Yucca Mountain asite. Specific note waas made in Sectiom 5.4.4.2
of the potential for impacts on Native Amerjcan culture frem transportation
activities. This aspect will receive appropriately detsailed treatment in
future etudies, following identification of actusl transportation routes.
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Igsue: Culture and lifestyle effects

One commen'.sr raquested a clear descripiion of what constitutes culture
and lifestyle effects and variables for amalysis, i-clusion of a preliminary
analysils of the major potentlial impacte on each comuunity, and establishment
of a comprehencive framework by which additional ‘nvestigstion will be
carried out 1f Yucca Mountain 1ls gelected for site . haracterizstion,

Resgonse.

A detalled cescription of the constituents of uwlture was presented in
Section 3.6.4.2 of the drasft EA., Briefly, culture tun be defined as ahared
ideas that .egulate behsvior., Primary variables for analysis include atti-
tudes, beliefs, and values, all of which require primary data collection.
The comnunity-lievel data collaction and e&nslysis requested by the commenters
was beyond the scope of Lhe EA, A study plan will be developed if the Yucca
Mountain eite 1ls approved for site characterization.

C.7.4,5 Figcal conditions and government etructure

The U.S. Departwent of Energy (DOE) recaived 16 commente on the analyails
of the potential impacts of the Yucca Mountailn repository on fiecal condi-
tione and government atructure in Che affected area. Issues include:

{1) Predeterminations by the DOE, {2) Provisions for Mitigating Fiscal
Impacts, (3) Revenue Lag, and (4) Impacts in Lincoln County.

Isgue: Predetermination by the DQE

One commenter stated that DOE has predetermined that no significant
impacts will occur without providing sn analysis to substantiate ita claims.

Resgonse

The DOE does not agree with this ststement. The EA states that the
repogitory cculd create fiscal impacte through the Increasred demands.on
community serviceas. The EA also states that the level of significance of
these impacts would be a function of the level of repository-relatec
population inmigration. The statement 1n the FA that community service-
related flidcal effects might be “insilgnificant” refers only to those urban
areas of Clark County where the expected number of repository-related
inmigrants represent a very small percentage increase over the existing
population. The EA also recognizes the need for qusntitative analysis of
fiscal impacts and eventual flscal assistance for impact mitigation.

Issue: Provislons for mitigating fiscal impacts

The DOE received 11 comments on the EA discussion of measures to
pitigate impacts on local and State governmente' fiscal conditiomns. Topics
include: mitigation provisions, funding mechaniams, effecta on loceal
government, and EA organizstion.
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Response. The comment incorrectly assumes that all readers are tamiliar
with the conteat of the NWPA. The mitfigation provisions of the NWPA are
directly relev.nt to the probabla fiacal consequences of the projact. For
this reason, the discussion of the NWPA has heen i1.cluded.

Funding mz2chanisms, Other commenters asked whether State and local
governments w. 1l have to absorb increased costs f-1I community services during
repository opuration, whether the State would be equired to provide impact
ald and funds, and if so, whether flnancial assiat~nce would be provided for
timely planning. One commenter questloned the s anement 1in the EA that some

repogitory-related costs to local government wonl:! be offset partially by
lacreased reveanues.

Other commenters felt that alternative procedural mechanisme should be
developed to enaure thst necesgsary planning and mitigation assistance 1s
directed tp both State and locel governments affected by the repository. An
equitable means should be developed to determina the amount of compensation
required to offget social costs that fall outside traditiomal community-
impact-assistance formulas.

Response. The NWPA provides for financial and technical assistance for
states involved in the repository-alting process to help mitigate repository-
related impacts. Tha nature and amounts of auch assistance are to be con-
tained in a report prepared by the State at the end of aite characterization
and submitted to the DOE. The DOE 1s required to negotlate a written agree-
ment with the State which details the nature and amount of impact mitigation
assistance durilng repository construction and operation. °

While 1t 1a true that potentlal lncreases in State and local government
revenue have not been quantified In the EA, 1t 1s reasonable to expect that
tax revenues would rise as a result of repository-related wapge paymenta to

iomigrante and repository-related purchases of goods and services in the
affected area.

Regarding the timellness of DOE aassistance for planning, the DOE grants
to the State of Nevada are already in place to support efforte on the part of
the State and affected localitiea to plan for potential economic, social, and
public health and safety impacts of a repository. The purpose of these
grants la to enable the State and localities to work with the DOE to identify
potential impacts and requirements well in advance of the beginning of
construction and to allow timely mitigation. Thus, pre-impact asaiatance 1is
currently avallable for mitigation planning. Additlonal grants will be
provided according to the schedule specified In the NWPA and summarized
briefly in Section 5.4.5 of the EA.

Procedural mechanisms and methods of determining the appropriate amount
of compensation would be developed in future studies if the Yucca Mountain
glte 1s approved for site characterization. TIssues coancerning the distribu-
tion and quantification of financial aild would be addressed at that time.

Quantitative estinates of fiscal impacts would appear in the Environmental
lmpact Statement.



Effects on ircal governments. Another reviewer asked how the DOE could
Justify any site- .omparative evaluation unless it hsas identified the major
implications a re,ository is likely to have on the structure and stability of
affected governme.:ts.

Response. *t is not anticipated that repositi:cy development would
affect local government structure. Detailed financ 31 analysis of fiscal
impacts to State and local governmente will be condu. :ed in future studies 1if
the Yucca Mountaln site is approved for site charac-e . ization.

EA organization, A last commenter noted that ik EA should be organized
so that each jocioeconomic and traneportation section zontalng an analysis of
the potential costs prolected for each level of government.

Response. As 1s explained in Section C.4.1,5+3 4nd eleewhere in this
Appendix, a detalled analysis of the type auggested .is neither possible nor
appropriate in a screening study such as was performed to select sites for
characterlzation. It is, however, appropriate for sn Envirommental Impact
Statement. Thus, detailed analyses of repository-reiated iwmpacts on State
and local governments and the fiscal ramifications of thoee impacts will be
conducted In future studies If the Yucca Mountain site is &approved for eite
characterlzation.

Issna:  Revenue lag

Three commenters noted that State and local pgovernment revenues lag
behind population growth. Inmigrants may demand full services upon arrival,
but do not contribute to revenues untll they have lived 1in a community for
some tlme.,

Rcsgonse

It is true that government revenues tend to lag behind population
growth. Ae noted above, the NWPA provides for financlsl aesistance to Stste
and local governments, The State may take the lag problem into account in
developing its report on the nature, amount, and timing of the required
agslstance.

Issue: Impacts in Lincoln County

One commenter asked that Lincoln County be noted as a rural community
having potentially gignificant Iimpacts.

Egpgonse

The reader 1s referred to Section C.4.1.5 for a discusslon of the
reasons for limiting the fiscal impacte analysis to Clark and Nye counties.

Cue7.5 SYSTEM GUIDELINE

This flasue addresees the preclosure system guldeline on environment,
socioeconomics, and transportation. Questions and commente assigned to this
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category concer the health and safety of the public aud tha protection of
the environment during repository siting, construction, operation, closure,
and decommiesio: ing.

Three comm.nts were recelved on this issue. e commenter stated that
the draft EA ahdould heve aseessed an accident and o worgt-case release of
radloactivity i an urban area. Another commente: wnoted that the socio-
economlc megmentg of the EA lacked subetantive ans.ysis. A last commenter
felt that the DOE cannot, on the basis of informat.on contained in the EA,
support the finding that the public and the envi.o:ment shall be adequately
protected from the hazarde posed by the disposal : £ vadicactive waste,

Reagunse

Chapter & of the final EA contains an assesament of the consequences of
an accldent and the subsequent releasa of radioactivity in an urban area.
The DOE notes the commenter's view regarding adequate protection for the
public and the environment but feels that the presentation of information and
analyses in chapters 3, 4, 5, and & of the EA adeqguately support the guide-
line finding relative to environment, socloeconomicsa, and trangportation. If
the Yucca Mountain site 1s nominated for additional investigative studies,
then further detailed pectechnical and environmentsl investigations will be
undertaken.
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C.8 EASE AND COST OF SITING, CONSTRUCTION, OPERATION, AND CLOSURE

This gection sddresses comments about the probleas and costs of con~
structing, operatiag, and closing the repository. It focuges on the evalu-
ation of guidelin:us related to the engineering and denijgn of the repository
and how those guldelines are used to evsluate the sy tem guideline for ease
and cost of rupoasitory development, This evaluatlo: draws heavily on the
baseline description of the site and the repository :sstem in Sectian C.4,
In contrast to Section C,7, which focuses on the ef: 20ts of eite characteri-
zation and reposityry development, this section, 1liv¢ sections C.,5 and C.6,
focugses on the evaluation of site auitability on the basis of the siting
guldelines,

C,8.1 SURFACE CHARACTERISTICS

Seven comments were recelved, two dealing with a reference omission and
five regarding facility flood potential. The comments on flooding indicated
that the data presented in Sguires and Young (1984) are not adequate to sup~
port the concluslon that the gurface facility will be located 1o areas
subiect to only minor and infrequent flooding,

Resgonse

The current raference conceptual repository is not expected to require.
flood protection through engineering measures. The only measures that would
be taken are on adjacent washes over which access roads would pass. Although
the Environmental Assessment states that algnificant flooding of the surface
facilities 18 not likely, the Probeble Maximum Flood will be determined
during site characterization.

The potential for flooding, as a result of sheet flow due to rare
extreme atorms, does exist. The U.S. Department of Energy has determined
that for this evaluation, credit cannot be taken for engineered flood pro-
tection measures, regardless of how routine they might ba., Therefore, the
potentlally adverse condition related to potential flooding of surface and
underground facilities has been changed te present,

The refarance to tha topographic map of Lipman and McKay {1965) is
incorract. The reference should be USGS {1961).

C.8,2 PRECLOSURE RQCK CHARACTERISTICS

Twenty~-six comments were recelved on precloesure rock characteristics.
In question are data snd i{nterpretations uged in the draft Environmental
Assessment (EA) to provide a preliminary, conservative evaluation of the
characteristice of the Topopah Spring tuff and potential effectes during aite
characterizatilon, conatruction, and the life of the repository. The comments

Q.8-1
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received were clapsified into four issues: (1) Present In Situ Rock Pro-
perties and f.resa, (2) Potentisl Thermal Effects, (3) Comparisons with

Rainier Mesa G-Tunnel, and (4) Requiremente for Support of Repository
Components .

Iague: Praopert in gitu rock properties and gtres;

Nine couments were recelved on the preliw: ery characterization of
several properties of the host rock presented 1t tie draft BA. Included are
comments on the completenesa of analyses of fr.2.ures, fracture fillings,
jointa, 1lithopliysae, faults, and brecela in th» host rock, Reviewers
questioned uncertainties in the in situ etress mesa:urements. Also addresged
are the conatraints that these geologlc properties and the vertical thickneas
of the host rock had on the flexibility in select?ng the location and con-
figuration of the repository. One commenter felt that a section should be

added regarding expected effects of radionuclides venting through the
fracture system.

Responae

Much of the available data on in situ fracture characteristics were
derived from studies of Yuccs Mountain boreholes snd drill cores presented 1in
Maldonado and Koether (1983), Scott and Castellanos {1984), and Spengler and
Chornack (1984). These data confirm earlier dats of Spemgler et al. (1981)
and substantiate analyses bsaed on these data., Hustrulild (1984) considered
many potential fracture dips in a stability analysis and concluded that ahaft
walla would be stable over a wide range of coefficients of friction across
the fractures. Lithophysal cavity contenr was a major factor in selecting a
locatlon for the underground facility {(Mansure and Ortlz, 1984}. In drill
holea USW GU-3, G-4, and 0-1, the lithophysal cavity content at the proposed
horizon was found to average less than 5 percent (Spengler and
Chornack, 1984). The proposed horizon, clsssified as the moderately to
densely welded, devitrified section of the Topopah Spring Member, volu-
metrically contains a very low percentage of zeolltes or clays.

One commanter stated that flexibility in the placement of the repository
may be more limited than expressed inm the draft EA, because of the
poaslbllity of & random distribution of fractures, faults, and breccia at
depth. Section 6.3.3.2.3 of the final EA describes the criteria that were
used to estimate the portion of the primary area {Area 1) that is likely to
be suitable for development, The final EA also includes a statement 1in
Section 6.3.3.2.3 clarifying the relationship of unit thicknesa to repository
placement flexibility. The statement indicates that the vertical thickness
of the host rock 1s probably more than 3 times the thickness required (based
on Mansure and QOrtlz, 1984). Note that the favorable condition of
algnificant flexibility in host rock lateral extent is not claimed for Yucca
Mountain (Section 6,3.3.2.3 of the EA).

The results of Stock et al. (1984) eliminate some of the uncertainty
with respect to in situ stress measurements. These data confirm the Healy et
al. (1984) data taken at gresater deptha. In asddition, these new data include
some measurements in the unsaturated zone of the host rock which are con-
sistent with vertical extrapolation of the earlier Healy et al, (1984) data.
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Thus, conclusions {rawvm on earlier data are substantiated. 1n situ rock
properties and 3:rese will be more fully evaluatad during site
charactaerization,

During consttuction and operation of the reposicory, the ventilation
syatem would majniain less than atmospherlc pressure throughout the under~
ground openings. By doing this, any releases of rac.¢active or nonradio~
active material would be drawn into the repository - »enings, not blown or
vented from the repository, 1f the ventilation syaetem were to fall., It 1is
anticipated that this procedure would preclude "vent !nz"” through the fracture
system becauss theve would be no net positive pressu:r in the repository. A
description of the repository ventilation system 1s vi:sented in Section 5.1
of the EA,

Idgue: Yotential thermal effects

Four commenters addressed posaible heating of the host rock aftaer
emplacement and itg effect on preclosure structures snd waste retrieval,

Responege

State-of-the-art numarical techniquas were used by Johnstone et al,
(1984) to complete a conservative estimate of the thermomachanical response
of the rock mass. This study is considered preliminary, but confidence in
the calculations 18 based on experience and field tests 1in similar
devitrified, welded tuff in G-Tunnel at Rainier Mesa. Rock strengths used in
the analysls are from water-saturated samples, whose strengths are less than
that measured on dry rock under similar conditions, The thermal properties
used considered the potential effecte of 5 percent lithophysal porosity which
translates to a lower thermal conductivity. The potential effects of dis-
continuities were coneldered as part of the analysig through an evalustion of
jolat slip. Small-diameter heater experiments conducted at G-Tunnel were
used to help understand the thermomechanical responae. Further, the presence
of lees than 2 percent smectites and zeolites In the repository horizon pre-
cludes anything but minor dehydration effects. An indepth study of the
effects of heating on the proposed repositery horizon, ae well as on
structural elements like grouted bolte, will be completed during site
characterization. A discussion of long~term stability of structural elenents
of the support system hag been added to Section 6.3,3.2.3 in the final Ea,

Issue: Comparisons with Rainiler Mesa G-Tunnel

Three commenters expressed concern over comparisons between properties
of the Topopah Spring tuff at Yucca Mountain and that of the Grouse Canyon
tuff, which Iis penetrated by G-Tunnel at Rainier Mesa.

Response

A detalled comparison of properties of the Grouse Canyon and Topopah
Spring memberas 1s unot considered to be necessary in the EA. This comparison
is avallable in supporting references. The purpose of the information pre~
sented in the EA 18 to gailn confidence on predictione of drift stabllity at
Yucca Mountatin based on the G+~Tunnel experience at Railnler Mesz., The EA
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comparas two r¢:k mass clagsifications for the Topcpah Spring Member. The
draft TA conta.ag discussions of this latter comparison in Section 6.3.3.2.3,
with supportirg data in Tillerson and Nimick (1984} and the forthcoming Site
Characterizatin.: Plan.

Isgue! Requir:ments for support of repository com:iinenta

Ten comments were recelved and categorized a. pertinent to thia iasue,
which addresses comments pertaining to the stabiiliy of underground openings
in the host rock {(Topopah Spring tuff), The is:i 1 is divided into three
Loples: maintonence of underground openings, ouJ, Jort regqulrements, and
retrievability.

Maintenance of underground openings. The majority of commenta in this
toplc addressed the subject of minimal aupport and mailntenance of repository
drifts., These comments also queationed whether redsonably aveilable techno-
logy will be edequate for malntalning underground openings.

Response. The only available deta that can be applied to repository
excavations at this time are those from other tunnels in similar rocks at
Rainier Mesa and from mining, as well as civil excavations. Civil excava-
tions are entirely appropriate to use for comparison because they are
designed on an extremely consarvative basla to ensure lomg exiatence. In
comparing other excavations to thoae planned at Yucca Mountain, the expected
in situ conditions do not appear to necessitate the use of technology beyond
that which 1is reasonably available. In support of this conclusion,
additional documented information has been added to sections 6.3.3.2.3 and
6+3.3.244 in the final EA, regarding tumneling experience in G~Tunnel and the
Grouse Canyon Member at Rainier Mesa (Tibbs, 1985). The support requirements
of the repository excavatione 1in the Topopah Spring Member st Yucca Mountaln
are expected to he similar to those used in the welded portion of the
G-Tunnel (Ortego, 1985)., A near-vertical fault with at least a l-meter
(3-foot) vertical displacement waa encountered in this tunnel, but no special
support measures were tequlred (Tibbs, 1985). Although the rock mass
classification aystems mentlioned in the draft EA were developed for large
excavatlons, they are considered to be applicable to the proposed repository
because of the wide spacing between openings and the low extraction ratio
that will be used in conatructing the repository. In addition, aupport in
the form of rock bolts and wire mesh was considered minimal in the dig-
cusplons presented in the draft EA. All data, assumptions, and uncertaintiea
were conaidered in evaluating the asiting guidelines with respect to the
potential need for extensive maintenance of underground openings. A dis-
cusalon of the long~term stabllity of possible support components {(e.g.,
shotcrete, rock bolts, and epoxies) haa been added to the final EA in Sectlon
6+3.3.2.3, Additional detailed and site~specific studies regarding drift
gupport requlrementa, as well ag thermal effects on those sgupport aystems,
will be addressed during site characterization,

Support requirements. Some of the commenters stated that the effects of
the uncertainties resulting from the lack of data on faults and frsctures
have not been adeguately taken into account in the evaluation of support
requirements. In addition it was stated that in situ atress data auggeats s
potential for fault-atress releagse during repository construction.




Regponse. Fracture patterns and atress measurements obtained from
drillholes wert¢ the baeis for determining the expectad in situ atress
conditions. Thy results of Stock et al, (1984) diminish some of the early
uncertalinty witi respect to in situ stress measurem:unts bacause the new data
confirm the Healy et al. (1984) data taken at greatwr depths. Also, these
new data inecluc:: some measurements In the host rock {unsaturated zone) which
are consistent with vertical extrapolation of the ¢.rlier Healy et al. (1984)
resuits, Thus, conclusions drawn on eariier data ece substantiated. Fault
characteristics and the patterns of existing frartures as determined from
Yuceca Mountain drill core and fleld mapping are p;esented in Maldonado and
Koether (1983), J3cott and Castellanos (1984), and 3pengler and Chornack
(1984)., Th.se data confirm the earlier data of Spengler et al. (1981) and
sub~atantiate analysea bagsed on these data. Hustrulid (1984) considared many
potential fracture dipe in a stability analysis which predicts etable
conditions for a shaft opening over a wide range Iin the possible coefficient
of friction for the fractures., It 1g also unrealistic to agsert that
excavation of & repusitory (a few square kilometers} could raesult in tectonic
activity. The surface area of a tectonic fault cculd reach dimeneions of
tens Lo hundreds of aquare miles.

Retrievability, One commenter stated that support should be given for
the concept that steel borehole sleeves would mitigate some retrieval
difficultiss.

Responses. Although the reference deesign 1s vertical emplacement, the
alternate design is horlzontal emplacement, in which case the steel sleeves
could be an aid in waste retrieval. The principal reason for the sleevas
would be to ensure that no rock material eollapses into the borehole during
the 30 to 50 years during which retrievability muat be malntained.

C.8:3 PRECLOSURE HYDROLOGY

Twenty-one comments were related to concerns about preclosure hydrology
and address the geohydrologic setting of the alte. The setting of the site
must be ccmpatible with all repository activities Including construction,
operation, and closure. Geohydrologic conditions that may exist at the site
must not compromise the functions of shaft liners and seals. The commenta
are categorized into three issues: (1) Flooding Potential, (2) Water Supply,
and {3) Ground-Water Conditions.

Issaue: Floodlug potential

Six comments were assigned to this issue. Five of the commente related
to the placement of the repcsitory surface facilities and the exploratory
shaft facility in an area subject to sheet flow or flooding from the Probable
Maximum Flood (PMF) and the Regional Maximum Flood (RMF). One commenter sug-
gested that the U.8. Department of Engrgy (DOE} decide whather credit for
flood protection through engineering measurea be considerad in determining
the findings for guidelines 10 CFR 960,5-2-8(c) and 960.5-2-10(h)(2).

Ce8-5
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ResEonae

The draft Environmental Assessment (EA) notes that part of the area
being considerad for congtruction of surface faci..ties could be inundated by
the 500-year e#ad RMF along Fortymile Wash, Accorcd.ng to the draft EA, a com
bination of gn:sface grading and constructlion of fl.ood barriers and diversion
channels woul: be used to prevent the flooding.

The RMF, which {s used in the L[A, represe ts an estimated maximum
potentlal flood for a gilven drainage area. It 11 not dependent upon slope,
duration, or su-faca features, nor does it providr frequancy. The PMF will
be calculated during site chsracterization and wiil be comneidered during
licensae application design and selection of the exact location of the reposi-
tory surface facllitieg, Shafts and portals to the subsurface facllitiles, as
well nag the exploratory ahaft facilities, will be designed to be above the
area inundated by the PMF and the RMF, Faclilities may, however, be subject
to gheet Elow. Sheet flow is not flooding in the normal sense; it 1s of
ghort duratiomn, limited areal axtent and carries a small volume of flow,
Sheet flow cannot be controlled as a natural occurrenca but can be diverted
threugh stsndard drainage control measures,

Credit for flood protection, even 1f considerad as standard drainage
control measures, will not be taken for [0 CFR 960.5-2-10(b}(2). The favor-

able condition has been changed to “not present” Iin the final EA for the
Yucca Mountain site,

Isgue: Watar supply

Eight comments relating to water supply were received. These commeatan
dealt with the adequacy of water supplies for characterization, conatruction
and operational phases of the repository, and present and planned water-
supply needs of local water users., Many commenters indicated that the
estimates of present and future water needa for both the repository and local
uses were Ilnaccurate, and seuggested a reassessment of the impacts of
repeeitory-related water withdrawals.

Reaponge

The water-supply filgures preeented in the draft EA were Incomplete.
Additional information containing updated water supply data, eatimatea of
repoeitory water use, and related impacts from water withdrswalas are in
sections 5.2.2, 6,2,1.7.5, and 6.3.3.3.3 of the final EA.

It does mnot appear that regional or local developument plans exist in
southern Nye County. The maximum annual water use for the repository would
be only 3.3 percent of the sustainable yield of squifers iIn the Amargosa
Desert ground-water basin as defined by the State Engineer. This figure
includes an estimated 86,000 gallons of water per day for dust suppression.
The majority of the water will evaporate from the surface with minimal infil-
tration to the subsurface. The pumping history for Well J-13, which 1s
likely to supply water to the repository, shows that lowering of the water
table will probably be negligible.

CIB"'G
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Issue: Ground—-witer conditionas

Seven commerks relating to ground-water conditicne within and above the
potential reposi+ory host rock were recelved. Tha c:mmenters auggeated that
further hydrologic inveastigations be conductad to deiermine the potential for
perched water ab.ve tha repository zone and the poseibility that evaporation
ponds will becoie recharge sources, There were als. concerns relative to
travel times of surface runoff from storm events Lo . ubsurface work tunnels,
and the effects of a repoaitory on the regional gr.u.d-water system.

Response

Further studies during site characterization will enhance understsnding
of the Death Valley ground-water system, These studies will also clarify
whether a zero-discharge facility can be maintained, Evaporatlon ponds and
ptorage plles will be lined to¢ prevent infiltration of effluents into the
local ground-water system. The travel time of surface runoff into subsurface
work tunnels differs from most other aystems in the case of Yu¢cca Mountaln
aince the overlying rocks are unsaturated. The very low moisture content in
the potential hoset rock indicates that water traveling in a single fracture
would quickly be pulled into the matrix pore spaca,

Further drilling during site characterization will provide more infor-
mation on the potential for perched water. Should any perched water be
encountered, it would be pumped or drained. The DOE has revised the final EA
to include a discussicn on the possibility of perched water.

C.8.4 PRECLOSURE TECTONICS

Twenty-four comments were submitted addreesing the potential effects of
tectonic processes and events on the preclosure of gurface and underground
facilities at Yucca Mountaln., Several revliewers suggested changes of words
and references presentad in the draft Environmental Assessment (EA)., A
request was made that phrases Indicating a similarity of design requiremants
for nuclear power plants and nuclear waste repositories be altered. A sug-
geation was made that the volcanic hazard during the preclosure time frame be
more thoroughly examined. Concern was expressed that not all faulte at Yucca
Mountain have been gatisfsctorily examined and that strike-slip faulting in
particular waa largely overlooked in the EA. One commenter pointed out that
estimates of acceleration at the site due to earthquakes on nearby faults
were computed with outdated attenuation curves and relstionships between
fault length and event magnitude. Another commenter suggested that under-
ground damage is very unlikely to result from surface accelerations less than
0.5¢. Arguments were made against the U.S5. Department of Energy (DOE) posi-
tion that the second and third potentially adverse conditions listed in the
EA are not present at the site, The sacond potentlally adverse condition
states that reascnable design requirements may be exceeded if hiatorical
earthquakea or underground nuclear exploailons recur. The third potentially
adverse conditlon states that tectounlc evidence suggests a possibility that
the magnitude of an earthquake occurring during operation of the surface
facility (approximately the mnext 90 years)} could exceed the magnitude
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predicted on tf:» basis of the historical seismic record. One commenter
suggested that voncern about tectonics should coves a longer time periocd, and
another requestzad consideration of the potential for excavation-induced
selemicity. Fi.ally, four reviewers challenged th. EA finding on the die-
qualifying rondition {(i.e., that the evidence dc.s not suggaest that
englneering mersures beyond reasonably availlable teéchunolegy will be necessary
for exploratory shaft conetruction or for repositc. - construction, operation,
or closure),

Response

Selsmi: design requirements for structures impurtant to repository oper-
ation and persomnnel eafety will comply with 10 CFR Part 60 and appropriate
U.S. Environmentsl Protection Agency regulations. 1t 1@ premature to state
that requirements for rthe deaign of nuclear power plants are the same as
those to be applied to a waste repository (Nuclear Regulatory Commission
Comment 6-110 5n Yucca Mountain Draft EA) (NRC, 1985)., A summary of plans
and methodology thar will be used in developing acismic design critaria for
the Yucca Mountailn site was added to the final EA text in Section 6.3.3.4.5.

Earthquake recurrence intervals based on a preliminary copy of Carr
(1984) have been deleted because of a change 1n the supporiing document.
Igneous activity at or near the site within the next 90 years 1s highly
unlikely. Small volume basaltic volcanism is thought to be the most likely
form of future volcanism In the southern Great Basin. The probabilities of
volcanic activity are thoroughly discussed in Section 6.3.,1.7.3 in the favor-
able condition evalustion., Exhumation of a repository by explosive cratering
assoclated with hydrovolcanism 1s unlikely; the depth of burial of the
repository is about four times the depth of cratere formed by such processes
{Crowe, 1985). The most recent probabllity calculations for the eruption of
bagsalts at the site are on the order of | chance in 20 million to 1 chance in
3 billioe per year (USGS, 1984).

Further consideration has been given 1n the final EA to the nature of
atrike-slip faulting in the vicinity of the site. Also, the nature and
probabilitv of movement of strike-alip and normal faults will be extengively
studied during slte characterization. The 0.4g acceleration that was esti-
mated on the basis of a 6.8 magnitude earthquake on the Bare Mountain Fault
(USGS, 1984) will not constitute the primary selsmic risk estimate for Yucca
Mountain. As discussed in Section 6.3.3,4.5, selamic design experts will
evaluate the potentielly active faults near the site to establish those that
should be considered as potential selsmogenic sources for repository deslgn
purposes., A table that provides estimates of acceleration as a function of
earthquake magnitudes and distance from a fault has been added to Section
6.3.3.4.5 of the final EA. The fault rupture length required to produce a
glven earthquake magnitude 1s also included in the table. This table can be
uged to estimate the expected accelerations at the site If fault lengths and
locations are known. However, the attenuation relationships provided are
regional rather than site-specific.

Racurrence intervals for major earthquskes were compililed from a number

of sources and are presented in Section 6.3.1.7.5. For earthquake magnitudes
greater than or equal to 7, the recurrence interval for the Nevada Test Site

c.8-8



(NTS) region, from estimates in the literature, 1s on the order of 25,000
yeara; for earthicuake magnitudes of greater than or equal te 6, the recur-
rence interval 1« estimated to be on the order of 2,500 years; and for earth-
quake magnitudes greater than or equal to 5, the rerurrence intervals are
about 250 yeara, Two historic earthquakes within thy East-West Seismic Belt
had magnitudes of 6, with the closer occurring In (%08 at a location

110 kilometers +58 milea} southwest of Yucca Mount in., For purposes of
evaluation of the third potentialiy adverse conditit on evidence for higher-
magnitude earthquakes than predicted from hilstorici, selgmlecity, it ie
assumed that the likelihood of a larger-~than~histot i« event in the preclosure
period (90 years) is low, Revisions to the text in "™e finagl EA explain the
basls for this assumption.

Through July 1985, in a 4-year period of intensive monitoring, three
microearthquakes with magnitudes less than 2 have begn located within 2 kilo-
meters (1.2 miles) of the Yucca Mountain near~field delsamic network {approxi-
mately 5 kilometers (3 miles) by approximately 10 kilometaers (6 miles),
roughly centered on drill hole USW G-4). No historic earthquakas with
determinable magnitudes greater than 3.6 have occurred within 10 kilometera
{6 miles) of the site, Conslideration of seliasmic data over a broader region,
including seversl major earthquakes that have occurred within 350 kilometera
(210 miles) of the site (USGS, 1984), ensures that the seismic potential of
the site is not being underestimated, In situ stress meaguremants indicste

that the local stress field is consistent with that throughout the Basin and
Range (USGS, 1984} and that future alip may be more likely to occcur on north-

to northeast-trending fault planes., It should be noted that the sttenuation
curves that were used to esgtimate ground motion at the site, due to earth-

quakes in the vieinity (USGS, 1984), are outdated and were based largely on
surface measurements of California events,

The ability of subsurface structures near the NTS to withstand strong
ground motions 1s demonstrated by the many tunnels at Raipler Mesa which
remain open and stable through extensive disturbances from both naturally
cccurring earthquakes as well as nearby underground nuclear explosions
{Section £.3.1.3)., Extraordinary meagures are not required throughout the
region to cope with seismicity, as 1s the case In some parts of the world
where development spans highly active tectonic plate margins (e.g., Japan,
California, western South Americs)., The EA text in Section 6.3.3.4.5 has
been revised to explain the basis for claiming that reasonably available
technology 1is sufficlent to construct and operate a Tepoesitory at Yucca
Mountain. The text Includes a review of design options that have been used
for other facilities to accommodate strong ground motion and displacements.
A major discussion was also added to Section 6.3.3.4.5 on the methodology
that will be used by the Nevada Nuclear Waste Storage Ipvestigations Project
for assesgsing the significance of seilsmic and tectonié events, both for the
preclogure and postclosure perioda.

C.8.5 SYSTEM GUIDELINE

No comments were recelved in this category.
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C.9 COMMENT-RESPONSE INDEX

In its Fedrral Register notice of December 20, 1984, announcing the
avallabliity of the draft EAs, the DOE requeated th .t Interested partles
review the doctuents and dend thelr commenta to the DOE in Washington, D.C.
for the comment record. In addition, the DOE hele¢ « series of public hearings
in the six first-repository States and one adjacer" State., The written and
oral teastimony from thease hearings was algo include¢ 1n the formal comment
record.

Each letter and the teatimony of each hearing narticipant were assigned a
number, The letters and testimony were then reviewed to ldentify comments,
and the comments in each letter were numbered sequentially., Coples of the
comments and letters can be seen at the DOE reading rooms in Washington, D.C.;
Columbus, Ohio; Las Vegas, Nevada; and Richland, Washington. The individual
comments were assigned a clagsification code that corresponds to a subject
area in the comment-response document (CRD}. In some cases, a comment was
addressed in more than one subject area in the CRD, and these comments were
assligned more than one classification cede.

Thig index ligts all of the comments that apply to the Yucca Mountain
draft EA. By using this index, the commenter cen find the section of the CRD
that discusses the 1ssues raised in his or her comment letter or testimony at
a public hearing. The commenters are listed by State. The index liats the
conmenters alphabetically by their last name, their organizational affiliation
where applicable, the number assigned to the letter or testimony, the comment
numbers, and the claggificetion number for that comment. If the issues raised
by the comment are discussed 1in more than one section of the CRD, additional
classification numbers were assigned and are listed Ia the second, third, and
fourth clasgification colums. Up to four classifications can be listed for
each comment.

Thus, to see how the DOE classified the comments and responded to the
iasues raiged in your comment letter or hearing testimony, look up your name
under the liating from your State, Under the comment columm number you will
find a list of the comments the DOE identified in your letter. 1In the
classification column find the classification number{s) assigned to that
comment. The clasgification numbera refer to the sectiona of the CRD, and the
CRD Table of {Contents will show the page numbers for the section that
discusges the isgues ralsed by your comments.
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00006
00001
08005
06201
0000}
00002
00603
00004
00805
00006
00007
00008
00009
0608}
5ed04
00005
00001
00042
00001
00002
00001
0auo}
60002
06002
09001
06001

.

-

- PR
+
.o .

W R e e B

CLASSIFICATION

SECDND THIRD -FOURTH
c.2.7 -- -
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€.4.3 - -
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INDEX OF COMMENTS ON THE DRAFT EMVIROMMENTAL ASSESSMENT FOR THE YUCCA HDUNTAIM SITE

CLASSIFICATION
LETTER COMMENT - —— —-
STATE HAME ORGANIZATION NUMBER  NLRBER FIRST SECOND THIRD FOURTH

California {continued)

§-6°0

Jones-Smith, Wiliie Lou 00032 0000 C.3.4.3 - - -
tundhoim, HMrs. A. N, 02198 00001 €.2.5.2 - -- --
Martin, Frarkie and Bob 00137 o000l €.3.4.4 -- - -—
Mclreery, Scott 01133 000G C.1.4.4 - - -
Mitchel), Mrs. Barbara A. 00379 00005 c.3.1.2 -- —— -
Hoore, Carey 00019  DoOOY C.1.4.4 - - -
Hoore, Prilie 00825 0000} C.3.4.% - - -
Moges. Laivte 00033 00001 C.3.4.3 - -- -
Hoore, S5r., mibert 7. 06018  oDoo01 C.3.4.4 -- - -
Hoore-Lowd, Gloria D. 00039  0000? C.3.4.4 -- - _—
Moore-Parker, Laura 00024 00001 £.3.4.4 - - -
Hoore-Robinson, Annie 00026 0000% C.3.4.4 -- - --
Oman, Barbara 02704 00091 c.3.1.2 - — -—

02704 00002 C.3.4.4 - — -
Parkins, Cheryl 01062 poODT C.3.4.4 -- - -
Patterson, Wendy Bents 02510  D00OI c.3.1.2 - -— -

02610 00003 C.3.1.2 -- - --
Poland, Roscoe A. Conservation Call ooYes 00002 C.3.1.2 - - -
Preyer, Bermard 02700 00001 C.3.2.8 -- -— -

02700 00002 c.3.1.2 -- - -—
Ramsey. Rande 01194 00003 c.3.1.2 - -- -

01194  DHOOS €.7.1 -- - -
Ready. James P. The James P. Ready Co. 01577 ouoot C.3.1.2 -- - -
Rittenhouse, Jan 00328 00002 c.3.1.2 - - -
Robertson, Martlyn 01579  poool C.3.4.4 - —_— ——
Ryall, Marjorie M. 00117 oooot c.3.4.4 -- - -

0D3¥7 00006 C.3.4.4 - - -
Saretsky, Richard O. 00279 00002 c.3.1.2 - - —
Sawyer. Benjamin 02701 00081 C.3.4.4 - _— -—

02701 00002 €.3.1.2 - — -

0270 00003 €.2.8.1 - - —
STwetor. Mégan H. 00439 00002 C.3.1.2 -- - -
Skews, wea’f 00133  0pDOOS C.3.1.2 -- - --
Starsfield, £laine Ecology Ctr. of So0. California 00059 gooo0l C.3.4.4 -- - -

#0059  goon2 C.2.1.% “- - _—

00059 OnOO3A C.2.7 - -- _—

90059 000628 (.3.4.2.1 -- - -

00059 00038 c.2.8.1 C.2.8.2 - -

008

30
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IMDEX Of COMMENTS UM THE DRAFT EMVIEDMMENTAL ASSESSHENT FOR THE YUCCA MOUNTAIN SITE

ORGANIZATION

Wasson, Glerm E.

Weatherwax, Robert K.

Webster, Donald B.
Yasuda, Don
York, Jermifer

Liof [£)

Adasis, Lass
aAdams, Craig

Sierra Energy & Risk Assessment

Anderson, John and Leanna

Anderson, Virginia 5.

LETTER
MMBER

o446
00254
onZs4
on254
00254
00254
00254
00254
00254
00254
0nZ54
00254
30254
00254
01366
01366
013166
01166
01366
013166
01366
D¥1656
01366
01366
01366
00611
00443
@9060
00060
00060

bDI178
at3oa
01304
00527
0e581

COMMENT
NUMBER

04001
0080}
oodo2
agoold
anoo4
20005
04006
60007
oooo8
00009
00010
o001
00012
60013
00001
00002
00003
00004
40005
00006
Qaooa?
00008
00009
0ooto
aoot)
00001
00001
Qoo
00001A
A000 1B

00007
anoot
apdez
00003
ooqo0!

CLASSIFICATION

FIRST
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INDEX CF COMMENTS O THE DRAFT EMVIROMMEMTAL ASSESSMENT FOR THE YUCCA MOUNTAIN SITE
CLASSIFICATION

LETTER
STATE NAME ORGANIZATTION NUMBER
Colorady {continued)

Anderst. Oaryl 0038
Angy, Charies 00562
Anonymous prra4
Auerlah, Catherine E. 006O1T
Bartley, Ben 00565
Bedwell, Jackie 0063¢
00636

Beiam, o A 0594
Benjamifi, Lau: ic 003590
Bennett, Sandy 01049
Berraard, Joan eo307
Bertram, Dfane on410
Biggers, John 013N
Binkowski, David J. 006383
Bloom, Ciauvdia 00260
Bly, Karel S. 01141
Bomer, Frances QD559
Borkovet, Rick 01256
91256

Borowski, ann a1377
Borton, Perry 01134
So0ss., Roger 01336
Boyce, Cheryl 00584
Brainerd, Alice 00336
00346

Brearzang, Debra 00558
Brown, Keri ) 0596
Burpee, Elizabeth B BO5BE
Byerly, Man 06549
Byeriy, Gay Porter 01303
01303

21302

Carney, Jerry & Jemnifer S. 00078
boo78

00c73

Clark, Cargline 01349
Coff, Harry E. 01182
Cole, Sally J. 81130

¢0001
20001
00001
oegoot
00001
Bo00Y
00002
60001
40001
00001
0000)
00001
00002
00002
00002
0000
op001
00901
00002
0002
Q0002
00002
0000t
G000l
00002
08001
80001
obkdn3
op00}
oodlny
00002
40003
000al
¢00d7
a0009
00001
00003
06001

N

-
o0 e ek
. . .

BB BB BN R
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IMDEX OF COMMENTS DX THE ORAFT ENVIRDMMENTAL ASSESSMENT FOR THE YUCCA MOUMTAIN SITE

CLASSIFICATION
LETTER COMMENT -—————-——rmmmmmmm e e
STATE HAME DRGANIZATION NUMBER NUMHBER FIRST SECOND THIRD FOURTH

Colprado {continued)

01138 00003  C€.3.1.2  -- - -
Cook, Jane H. 00607 0008} C.3.4.4  —- - -
Cooper, Sandra H. 00660 00004 C.3.1.2 - — .
Curmningham, Hartley, Timothy & Janice 00385 oob03 C.3.4.8 . . __
Baitey, Larolyn J. Fort Lewis College 00655 00001  C.3.4.4 - - -
06655 00003  C.3.1.2 - - -
potben. Talie 01846 00000  C.3.1.2  -—- - -
Dowell. 6311, Kare®- L Ryan 01546 060001 C.3.1.2  -- - -
01546 00602 C.3.1.2  -- - -
byson, Rick 01064 o000l C.3.1.2 — -
Engman. Shelley 00572 0600%  C.3.1.2 - - .
Ewart, Dan‘le!,n'lex & Krista Q1559 ooon} C.3.4.4 — __ _
Farnsworth, Pam 00447 00081  C.3.i.2 - - -
ooM4T 00082  C.3.1.2  -- - -
Fay. Thamas 01223 00001  C.3.1.2  -- - _
03223 o002 C.3.1.2  -- - =
Fay, Janet M. 02255 00001 C.3.1.2 -~ - -
Ferst, f. 01165 00802 C.3.1.2  -- - -
01165 06803  C.2.3 - - -
61185 00004  C.2.3 - - -
Fitzpatrick.Jr., Joseph W. 03388 00001  C.3.1.2  -- - —
61305 00003  C.3.1.2  -- - -
Fogarty, Steven 08568 00001A C.3.4.4 - - o
00569 000010 C.3.4.4  -- - I
Fogg. Peter L. 21123 00007 C.2.4.}  -- - .
D¥123  000G4 C.3.1.2 - - -
61123 0006 C.3.1.2 - - -
61123 00008 C.3.1.2  -- = -
o113 00088  C.3.1.1  -- - =
01123 60010  C.2.7 - - -
01123 00011 C.1.8.4  -- - -
fowler, Catherine DO566 00001 C.3.1.2 - o -
okt , ->23ica 00606 0000 C.3.4.4 - - -
Fox, Genevieve 00577 00601 C.3.4.4 - _— —
66577 00002  C.3.1.2  -- - -
Frankel, Miriam 01345 00004 C.7.4.1 . - o
Friednﬂn» l'largal'et 00615 0aoat C.3.4.4 __ __ __
Friedman, Jonathan 01089 00OM\  C.3.4.4 - — .

1 A coe



INDEX OF COMMENTS ON THE DRAFT ENVIROMMENTAL ASSESSMENT FOR THE YUCCA MOUNTAIN SITE

T CLASSIFICATION
LETTER COMMENT  ~ouwmomun RN e 1 e e 4
STATE MAME DRGANIZATION NUMBER NUMBER FIRST SECOND THIRD FOURTH

6-6°0

Colgrada {(continued)

Geraghty, Matt

Githons, Mary Jo & John
Gobhardt, Larry

Boodt imes, Art

Goswick, Jeffrey

Fray, fispgtas o
POV RTINS S T

Green, Douglas J.

Gregory, tee
Gromwail, Raymond J.

Groth, Mark and Kathy
&roves, Anthony

Gruer, Mary K.
Gudavski, LeCindra
Hackl, Diane
pannegan,Jr., David W.

Hart, Robert L. & Linda P.
Hassan, Peter C.

Heitzer, Mark

Hempel, Paul

Hinchmen, Jon 5.

Hioes. LeAnng
Wuaspite, , reter
Jackson, Cathy
jernigan, Rizhard

Johnson, Nina
Johnson, Mistd

Tetluride Times

Bent, St. Vrain Partners Inc.

00428
£i561
01378
02186
00603
00603
01179
00085
00085
00654
00654
00215
00348
00348
00348
00414
01176
81176
01177
00545
00602
01159
81159
00289
00637
01330
81189
01310
01310
01310
00444
02075
01332
01257
01257
00371
01255
01255

00601
o000l
0nd02
adad
00001
09002
0000}
ooom)
00p02
oneg)
00002
00001
04901
04005
oooné
04402
o0t
00003
00401
000017
00401}
00305
01006
good
0do02
00002
ogoMm
00001
60002
00003
00007
00005
00062
00001
00003
o000
00001
Q0003
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INDEX OF COMHENTS ON THE DRAFT EWVIRONMENTAL ASSESSHENT FOR THE YUCCA MOUNTAIN SITE

0T-6°0

CLASSIFICATION
LETTER COMMEMT -t e
STATE NAME ORGANTZATION NUMBER NUMBER FIRST SECOND THIRD FOURTH
Colgorade {cor_inued)

Jones, Charles A, Allied Bendix Aeruospace 02660 00001 c.2.7 -- — -
Kaempfer, Suzanne H. 00013 Q0001 C.3.1.2 - - -
00013 00004 C.3.4.4 - -- -
Kapushton, Nekbie eta’é oogo2  C.3.1.2  -- -- -
Kelly, Allen L. 02078 00002 C.3.4.4 — - -
Kiklevich, Roark, Eric & Abby 01548 30001} Cc.3.%1.2 - _— —
015438 00002 C.3.1.2 - - -
¥ipemar, Shars A 01337 o008 c.2.2.1 - - -
01137  G0oDS C.2.4.1 - - --
Kirk, Alitson 01059 0400} C.3.4.4 ~— - -
01059 00003 C.3.4.4 - - -
01059 00004 c.2.4.1 - - —
Korareich, Scott K. 01225  Gdn02 C.3.1.2 - - -
Kovanic, Ronald 01374 90002 c.3.1.2 - -- -
Kurtz, Frederick W. 01254 00001} €.3.1.2 - - -
01254 00003 C.3.1.2 - -— -
Kurtz, Robyn 07378 00002 €.3.1.2 -— - -
Lamm, Governor Richard State of Colorado 01398 00001 C.2.8.1 -- - -—
01398 00002 C.2.4.1 - —_— -
07398 00003 C.2.a.1 -- —_— -
01398 00004 C.3.4.3 - — -
01398 80005 Cc.2.4.1 - - -
01398 (0006 C.2.4.1 C.7.3 -- -
01358 GooG? €.3.4.2.2 -- - -
81398 000DB C.2.4.1 - - -
01398  $0009 C.2.4.% -- - -
01398 Gdgle c.2.4.} -— - -
Landing, Sharon A. 00415  G0DG1 C.3.3.4 -- - -
Larsen, Suzamwe 01204 0601 c.3.1.2 - -- -
01204 0QODG3 c.3.1.2 -- - -
Lemazn, Dale E. Fort Lewis College 6oita 000G} c.z.1.1 - - —_—
001718 0Q002A C.3.3.3 - -- -
001YE 000028 C.2.%.1 - - -
001138  0O082C C.2.).1 - - -
00118  QuoG4 C.3.4.4 - -- -
001i8 90006 C.3.4.2.2 -- -- -
D018 00007 C.3.4.2.2 -- -- -
Lehmann, 5Scott K. Univ. of Colorado, Boulder 00503  ODbOD1 C.3.1.2 -- - -

A

A
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11-6'0

INDEX OF COMMENTS ON THE ORAFT ENVIRDNMENTAL ASSESSMENT FOR THE YUCCA MOUNTAIN SITE

o _ CLASSIFICATION
. . P [ L. R LETTER cm‘r — .' 4k e P A A Ak 4 o e o s e
STATE HAME ORGANIZATION NUMBER RUMBER FIRST SECOND THIRD FOURTH

Colaradg (centinued;

00502 00005 ) - — —

00503  0OGOE 3.4, — — —

Lucas, David 00405 00OL) .3.4, - - —

00405 00603 .30, o— - —

X., 0. 00639  000S! 2.8, — - -

Magyar, John and Mike 02665 9000} 3.4, - - -

' 02661 00007 .1. - — —_—

Hemesiis T omlEa L. 00082 00001 4. - — -
Marsh, Fousn 00571 00002 EN

Marshall; Katherine J. 00548  0000) 3.1, - - -

Martin, James B. Environmental Defense Fund 01259 pooot . -— e -

01259  0poOG2
01259 ooodd
01259  0G004
01259 opoas
01259 oogos
03259  o0GaeY
0125% 00603
0v25%  cO009
G125% 00430
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01259 0qo1} 2,410 - _— _—
61259 00012 .2.4.% - _— ——
031259 00012 4. _— - -—
01259 00014 A - —-— -
01259  DOSIE .2.4.1 - - ——
01259 00016 A s _— -
01253 00017 4.3 - - —
01255 00018 .2.4.1 -— —— _
01259 Q0019 .2.4,10 - - ——
21259 00020 .2.4.1 - _— -
8125% 0062} . 1 - - -
01259 00022 . 1 —— — -
Fatiing, Carch 01047 0000} 31,2 - - o
Mattox. Paul 00638  0GNO1l .3.1.2 - - -
May, Jeffrey 003il 00601 .3.4.9 -- - .-
00311 00003 — — _—
Maynard, Andrea G. - o T 001513 0600}

iz ininlinislinlioialinis il leEeiaialalaleiniinlnisininlinXeisin sl sl xly
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HcCool, Lewis 02182 00001
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INDEX OF COMMENTS ON THE ORAFY EWVIRODMWMENTAL ASSESSHENT FOR THE YUCCA MOUNTAIN SITE

STATE NAME

ORGANIZATION

LETTER
NIMBER

McFarland, Xristy
McRabb. Donald
Mc1leilan, Rosalind
Mears, “ike

E1) r—iﬁi'. |

Monash, Jessice

Montfredo. Steven
Morehouse, Don

Huhlbeim, Robert John

Mclter, Fred R.
Mulihauser, Amy
Mabil, David

Nailling, E£lirabeth
Najaft, Heltnda
Waii, Chris

Nichell, David

Nowlin, Dawm

Dberling, Bill

Palmer, Alice G. & Mark F.

Papp., Lawrence A.
Fearibn, Larx 0,
Pehowsk i, Paula

Peineiareo, John
Pena, Mayor frederico

City and County of Denver

02182
02182
02182
ai287
21145
0133t
01547
01547
01063
92611
02611
026%1
01373
013312
o312
0a3te
L EYL]
01180
08658
01572
01572
02257
00561
QD354
00354
co5S68
01329
81562
81118
01378
00557
08557
01337
07337
01337
00412
811,
02115

0oD0s
ocaos
Qo007
06001
anaa)
09902
404901
00002
00001
00001
opoal
oc0l9
00002
20001
0aoz
0000
00002
oRao
Dooo1
oooal
G002
eogol
00001
60001
G0go2
00001
aeQo2
0000}
06001
0003
00004
00005
0oGn2
conas
0o0a7
006461
0Bo01
00607
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INDEX OF COMMENTS OM THE DRAFT ENVIRONMENTAL ASSESSMENT FOR THE YUCCA MOUNTATN SITE

CLASSIFICATION
LETTER COMMENT  ——— oo m it oo o
STATE NAME ORGANTZATION NUMBER NUMBER FIRST SECOND THIRD FOURTH

Colgradg {continued)

0Z118 60002
02118 00003
02118 00004
02115 00005
Petersen, Paul 0120t 00001
g1201 090072
012Gt 00003

.

b Ll G L Gl L D L L L L R G el G G L L el L L G LD G Db bad bt Ll LD L R L b R R PR

M Aok oo e
o

R T A . R el I T . A A Y F N ]
ol IR R =N RS I D s B e SRR R RS BB RS RS el B R e o
LS
13
1
1
1
1

+

.

01380 00002
01300 00003

Pegrit . § 00598 00001 .1, - - -
Phiidipa .2 00604 000D .34, . - --
Philiips, Jef! 01188 00001 .3, ~— - -
Pond, Timothy C. 06578  90001A A1 -- - e
Robnett, Douglas B. 02071 0000} . - —— -
Rolphe, Timothy M. 61560 00051 . - - --
RocF, Steven R, 00236 00003 T I -— -- --
Ruckel, H. Anthony Sterra Club Legal Defense Fund 01358 00019 . - .- -
Salek, P. 01051 8001 . - - -
Saik, Jdoy L. 00550 0000} .30, - -- --
Shaw, Karyl L. 00605 00001 . - - -

00605 00003 . - - -
Shinn, Joyce A. 01300 00001 .

.

01300 Q0004

jsis s inininislinlnieialinlislnlnialnlnlelalinlsininlsialalaslislisaliginisin i Rnlel

Stater, Mark 00406 00001 . -- - .-
o004 00003 JET. -- - -

Somrak, Mary Jo 3 Wichael 01379 00002 . -- “— -
Spence, Robin E. 81564 00001 A - - e
Spezia, John W. e0012 00001 .4, - —— —
80012 0a002 .1, - - -

Spivak, Paul eo579 00002 .1 -- - --
Starsberty, Domna 41192 000 . -- - -
Strkes, Wendy L. 00784 00002 . - -— -
Sireet, .&ctamna 81050  ooool -- - -
Sucherman, Kathy E0147 Qo001 -- -— -
Sweeney, Chris 0i04%  orool . - - -
Tausehn, Guy L o576  aoool -- - e
T 00576 o002 . . = - -

Thamas, Jan 01277 00001 .3, - -— -

- M "

F. T &



91~6'0

STATE

LETTER COMMENT  ~——-—vnrnmw—e
MAME CRGANIZATION NUMBER NUMEER FIRST
Colgrada (continued)

Tuchyna, DeeAnn R. 00561 JDG0Y C.3.1.2
Tyzzer, Andrew 03562 00801 C.3.4.4
Yanderbeek, Gerard J. 00352 60001 C.3.4.4
00352 00004 C.2.4,3
Vick, Romatd E. G609 ocan C.1.4.4
00609 00003 C.3.4.%
Yogler, Marry W. o420 80001 C.3.4.4
Yostav, &, 01048 00001 C.3.1.2
ATHUIIL T mireed A 0282 000401 C.3.4.4
Walker, =Ein 00540 00001 c.3.1.2
Walker, Jeannette 01220 00001 C.3.%.2

01270 40002 c.2.2
Weiner, Xathleen 01087 00061 C.3.4.4
Welch, Thomas E. 01258 I LET ) C.3.1.2
63FSA  poon3 C.3.%.2
West, David 90630 80003 C.3.1.2
Wiggans, Tamra 0218}% 20003 C.2.4.1
) 02iBY 00004 C.2.3.2
Wilt, Dale 00452 0000} C.3.4.4
00452 00003 Cc.2.8.2
Horthington, Michael 031105 00001 C.3.8.8
01105 ao002 C.3.4.4
Wurt:, Tom 02116 poood £.3.1.2
Yanz, Jehn & Bonnte e1308 odaoot €.1.1.2
0Y30B 00003 C.3.1.2
zZinn, Sonya g1106 0000} C.3.1.2
01106 00003 C.3.3.2
Zinn, Lennard 01174 o001 c.r.1.2

Conpnegticut

Ceraso/Huang, Jane /M 17iam Yale Env. Litigation Program a0523 00001 C.3.1.2

00523 00003 C.4.3

00523 00005 c.8.3

00523 00006 c.2.2

00523 00007 £.5.2

aa523 o002 c.2.7

90523 ono14 cC.5.7

SECOND THIRD

INDEX OF COMMENTS OM THE ORAFT ENVIROKMENTAL ASSESSMENT FOR THE YUCCA MOUNTAIM SITE

CLASSIFICATION




S1-6°0

INDEX OF COMMENTS ON THE DRAFT INVIROWMENTAL ASSESSHENT fOR THE YUCCA HMOUNTAIN SITE

CLASSIFICATION
LETTER COMMENT  cooomm i s e o
STATE NARE ORGANMIZATION HUMBER HWUMEFR FIRST SECOND THIRD FQURTH
Connecticut (continued)
00523 Q0015 C.7.4 C.7.3 R --
00Lk23) 00016 £.7.2.2 —— — ——
GOE23 (0017 £.2.7 “e - -
00823  oc018 C.2.¥.1 - - -
Hughes, Wrs. John farrel DDOGS 00801 £.2.4.4 _— - -
Shesler, Alysta 00220  DBOO? C.3.4.4 - - -
00220 00002 £.2.3.2 - - -—
Biger:as o7 anaenia
V.5, Wuclear Reg. Commrission 02679 OOQOSA .3.4.1 - - -~
D2679 GOCE9 1 - —— -
Bedker, Ervin Department of Atr Fforce 01074 00001 . - _— -
01073 00002 6. - - -
01874 00003 . - — _—
01074 00004 . - - -
01074 04005 4.1 C.6.4 —— -

01074  0DOGE
61374  oooo?
01874 000O0R
010724 0009
D074 0DGB1D
Bedker, Ervin J. Department of Air force 431529 00004
03152% 00402
01529 0003
01525 00004

. e
1

Eor o+ ok 44k

o

aiaixinlzisiziziziszixkzisisizinininintalaledudnlsinlal
MMMNMNRNOO OGO OB OO PR M RO E DD MW

L R B R R A O N W N I N Y
]
+
]
]
i
1

61529 00005 . _— — —
01529 00006 .6. - - — .
01529 00007 . _— — —
01529 00608 - - -
01523 00809 . - — hd
01529 00010 . — - -
Boatign. Semator Lloyd U.5. Senate Comm. on Environment 01399 09001 . — - -—
01395  0g203 ~— — -
01399 00006 .3.1 - - -
D1399 00008 L1 - - -
Di399 00009 .2, — _— .
61395 00010 - - .



91-6°D

INDEX OF COMMENTS OW THE DRAFT EMVIROWMENTAL ASSESSMENT FOR THE YUCCA HMOUMTAIN SITE

District of Colymbia (continued)

Berick. Ravid

Berick, David

LETTER
ORGANTZATION NUMBER

01399
01399
01399
Envirommental Poiltcy Institute Q1335
01385
0)3485
0134s
013as
013485
013A5
01385
013385
013485
013858
01345
013858
0123485
01388
0123485
013485
013as
61385
91388
013as
011858
01385
01385
01385
0i3as
01385
01385
013a%
013385
01385
01385
01385
01385
Environmental Policy Institute 01387

0001y
000318
45026
00007
n00es
o0coé
6dao7s
G000BA
090088
000094
G00458
200010
aoot1
000124
oooize
og0l2C
ogol120D
06012
00012F
00013
05014
03015
000164
000i6E
00076C
00015D
04017
o0d1a
00019
o020
805821
QGoO22A
060228
02234
000238
00024
00025
oooo]

.
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D T T ) P A

R R e e )
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]

CLASSYFICATION
SECOND THIRD FOURTH
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I J— -~ -
I T — - -
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S T - e
a0 - -- -
p) _— _— —
B T “- --
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I Y - -
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INDEY OF COMMENTS OM YTHE DRAFT EMVIROMMEWTAL ASSESSHMENT FOR THE YUCCA MOUNTAIN SYTE

STATE WAME

ORGANIZATION

Ristrict of Columbia (continued)

Eavick | cavid

Enviromaental Policy Institute

LETTER
WUMBER

01387
31387
31387
01387
61347
41387
013482
81387
91387
01337
01347
01387
01347
61387
03387
01387
01387
o3az
031387
01387
01382
01387
01387
01387
01387
01387
0¥387
D387
013827
01387
01387
01387
013383
01388
01328
01388
01388
01388

COMMENT
WUMBER

40005
00006
20007
0G008A
00008B
06009
00010
0441
aqot2a
0DDi2E
ogdiz2C
000720
ato2E
00012F
00013
00014
00015
00 i6A
400168
00016C
000160
0012
ouoig
o015
00020
00G2j
000224
000228
000234
00023B
00024
00425
¢o0al
00002
ogoas
00806
00047
00008AA
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CLASSIFICATION

SECOND THIRD
C.7.3 - ——
C.3.4.3 -- -
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INDEX DF COMMENTS OM THE DRAFT ENVIROMMENTAL ASSESSMENT FOR THE YUCCA MOLNTAIN SITE

STATE RAME

Bistrict of Columbia {contirued)

Berick, davig

ORGANTZATION

LETTER
NUMBER

Envirormental Policy Institute

01388
01388
01388
01388
013188
01388
01388
01las
031388
01las
01388
01388
otlas
01388
ot3as
aliss
01388
0ils8
61388
01388
01388
01388
21388
81388
ai 388
01388
01388
61388
03389
03389
01389
03389
01389
01389
01389
01389
D1385
01389

aggoseR
80009
Hqi0
00013
000124
060128
001 2L
000120
GOO12E
a0012F
00012
00014
20015
D00i6A
000168
00016C
000160
08017
ooni1B
00019
050020
0002}
B0022A
090228
000234
000238
80024
00625
00001
aoao2
a00as
00006
goooz?
G0003A
009088
ag9a9
000140
00611

4

H
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et o ol o) e
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4

FOURTH

CLASSIFICATION

SECOND THIRD
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C.3.4.3 - -
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IROEX OF CGMMEWTS ON THE DRAFT EMVIRONMENTAL ASSESSHMENT FOR THE YUCCA MOUNTAIA SITE

STATE NAME

ORGANTIZATION

LETTER COMMENT
NUMBER MNUMBER

Mstrict of Columbia {contimued)

Berick, David

Envirponmental Policy Imstitute

01389
01389
0idae
0349
01389
013489
01389
01349
01389
011489
01389
013489
0349
c1aas
01149
013489
01389
01389
01189
01389
01189
01189
01389
01389
01186
a138s
01186
01165
a138s
01386
01186
012386
01386
01386
01386
01386
01386
01386

aog124
aonl2e
a0012C
000120
4001 2E
a0012F
40013
40014
40015
D00Y6A
100168
00360
000160
00012
w0018
00019
70020
ano21
00022A
000228
000234
000238
00024
00025
00001
00005
00006
00007
DOODBA
00008E
04009
00010
o001}
000124
0p012B
06012C
000120
00012E

CLASSIFICATION

FIRST SECOND THIRD
c.2.2.1 - - -
£.2.21 - - -
€.3.1.1 - -- -
€.1.1.1 - -— --
€.3.3 - - --
c.2.2.1 - - -
€.3.3 -- - -
€.3.3 -- - -
€.3.3 - - -
c.2.27 - - -~
c.2.4.1 - - -
C.2.4.1 - - -
C.2.4.% -- - -
C.2.68.1 -- -- -
C.3.4.2 C.7.3 - -
C.2.4.1 -- - -—
C.2.4.1 — - _—
c.2.4.0 C.3.4.2 - -—
C.2.6.1 -- - --
C.2.4.1 - - -
C.2.5.1 — _ —_
C.2.4.1 - - -
C.2.4.1% - -— -
c.2.4.1 - - _—
c.2.1.1 -- -- -—
c.2.t.1 -- -- -—
C.3.1.1 - - -
c.2.2 -- -- —--
c.2.7.1 - -- -—
c.2.2.% - -- -
c.2.2.1 -- -- -
C.3.1.2 -- - --
c.2.2.1 -- -- -
c.2.z2.1 -- - --
c.2.2.1 -- -- -
C.3.1.% -- -- -—
C.3.\.t -- -— --
c.3.3



0z-6'0

INDEX OF COMMENTS ON THE DRAFT ENVIRONHENMTAL ASSESSMENT FOR THE YUCCA MOUNTAIN SITE

CLASSIFICATION
LETTER COMMENT - —~—-—simmmmmmcmm——m—m——m—m = ——————m e
STATE NE ORGANIZATION NUMBER NUMBER FIRST SECOND THIRD FOURTH
pistrict of Columbia (continued)

01386 OOO12F  C.2.2.1 - - -
01386 00613 c.3.2 - — -
01286 00D C.3.3 - - _—
01386 DOG1S c.3.3 -- - —
01386 0001GA C.2.7 - — —
01386 ©000I6B C.2.4.1 -- — -
01386 00016C C.2.4.1 - - -
01386 000160 C.2.4.1 — - —_—
81386 DO017 C.2.6.1 - — _
a1386 03018 C.3.4.1 - _ -
61386 00919 C.2.4.) - — -
01386 00020 C.2.4.1 - —_— _—
01386  0002% C.2.4.1 £.3.4.3 - —_—
01386 000224 C.2.6.) — — _
01386 00022B C.2.4.1 - -— -
01386 00023&4 C.2.5.1 - - —
01386 000238 (C.2.4.1 - _— _—
01386 00024 C.2.4.1 -- - _
01386 00025 C.2.4.1 -- _— -
Blakey, L. H. Department of Army, Plan. Div. 02065 C0076 c.2.7 -- - -—
02065 Q0027 c.3.1.1 - _— _—
02065 00028 C.3.1.% -- - _—
02065 100033 C.3.t.2 - - —
02065 00034 €.3.3 - - _—
02065 00045 €.3.1.1 - —— -
02065 00066A C.3.1.1 - _ _—
02065 00077 C.3.1.1 - c.8.2 -
02665 1600} c.a.1.2.1 -- - —
02069 000G2 C.4.1.3.2 -—- —— _
02059 00003 C.4.31.3.2 -- - _—
Blanchard, Bruce U.5. Degt. of Interior 62:23 00001 c.2.7 - - - -
02123 00002 c.2.1.1 - _— -
02123  00G04 C.2.3.3 - - _—
02123 00005 C.3.4.4 - - .
02123  00ubs c.3.4.4 - - _—
02123  o0a07 C.3.4.3 - -= _—
02123 00008 C.3.4.3 - - -
02123 00009 €.3.4.3 - - _—
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INDEX DF COMMENTS ON THE DRAFT ENVIROMMENTAL ASSESSHENT FOR THE YUCCA MOUNTAIN SITE

STATE NAME

ORGANIZATION

District of Columbia (continued}

Blanchard, Bruce

U.S. Dept. of Interior

LETTER
NIMBER

02121
02123
02123
02123
02123
92123
R2123
2123
82123
02121
02123
62123
0212}
02123
02123
02123
02323
02123
02123
02323
02123
62123
02123
02123
02323
21
023123
021
02123
02123
82123
02123
02123
Gz123
0271213
01598
0598
01598

oeo4t
00047a
000478
LD
o0ooes
00001
00004
o0cogs
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INDEX COF COHMENTS ONM THE DRAFT ERVIROMMENTAL ASSESSMENT FOR THE YUCCA MOUNTAIN SITE
CLASSYFICATION

STATE MAME

LETTER
. ORGANIZATION NUMBER

Bistrict of Columbia (continued)

61598
01598
01598
01598
01598
01593
01558
01598
01598
071598
01598
a1598
01594
07598
81598
1598
61598
01598
01598
01598
01598
01558
01598
561598
51598
01598
01593
01558
03593
01598
01598
0i598
01598
01558
01598
01598
01558
01598

COMMENT
RUMBER

00006
coon?
00008
00009
00010
00011
00012
00013
00014
20015
00016
00017
00018
90019
0an2¢
a0o21
00022
00023
00024
00025
00026
ag027
00028
80029
00030
00031
00032
00033
00024
00035
00035
00037
00039
a00ag
onoat
00043
00045
00046
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INDEX OF COMMENTS ON THE DRAFT ENVIRONMEMTAL ASSESSMENT FOR THE YUCCA MOUNTAIN SITE
CLASSTFICATION

.
L ek ) L et mr ot

Y]

L

LETTER COMMEMT :
STATE NAME ORGANIZATION MMBER  MUMBER FIRST
Ristrict of Colimbiz {continued)

01598 o0oDAT7A C.3.5.
01598 000478 .3.4.
01588 00047C (.3.4.
81588 00028  C.31.4.
01598 00049  C.3.4
01588 00053  C.3.4.
01598  00855C C.3.4.
01588 00056  C.3).4.
01598 00057  C.2.7
01598 00058  C.3.1.
01598 06859  C€.2.7
01598 00060 C.2.7
01586 00199  (.3.4.
01598 g0240 T.2.8.
01598 00217  C.2.7
01598 00245  C.3.4,
01598 00246  C.31.4,
01598 00247  C.3.4,
01588 00248  C.3.4.
01598 00259  C.3.4.
61598 00250  C.3.4.
01558 00251 C.3.4,
01598 00252 €.2.a.
81598 062513 c.2.7
01558 00254  (C.2.7
01558 00255  C.2.7
. 01598 00236  (.2.7
01558 00257  (.2.7
01558 002588  (.2.7
81598 00259  (.2.7
01588 002650  C.2.7
61598 00261 c.2.7
61598 00262 c.2.7
01538 00263  C.2.7
01598 00264 c.2.7
01598 00321 C.3.4
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INDEX OF COMMENTS OW THE DRAFT ENVIROHMENTAL ASSESSMEMT FOR THE YUCCA MOUNTAIN SITE

CLASSIFICATION
LETTER COMMEMT = cr oo oo oo e
STATE NAME ORGANIZATION NUMBER MUMBER FIRST SECOND THIRD FOURTH

Ristrict of Columbia (continued)

61598 00326
c1588 00327
01598 00328A
01558 08335
Blancharg, Bruce U.S. Dept. of Inkerier 02122 00081
02122 00002
82122 00004
02122 40005
02122 00006
oz122 00007
02122 oaond
02122 00009
02122 ago10
02122 0a01i
02122 opoT2
02122 [T N
02122 GOGY4
02122 00015
02122 0LO0Y6
02122 ooei?
02322 agoi18
02122 00019
02112 40020
02122 00021
02122 epoz2
02122 80023
02122 00024
02112 80025
02122 £0o26
02122 00027
02122 00028
02122 00029
2122 poe3on
02122 00031
02122 Doo32
82122 00033
02122 00034
D222 00035
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.
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INGEX OF CIOMMENTS OM THE DRAFT ENVIROMMENTAL ASSESSMENT FOR THE YUCCA MOUNTAIN SITE

) CLASSIFICATION
LETTER COMMEMT <o eim o oo R
STATE NAME ORGANIZATION NUMSER WNUMBER FIRST SECOND THIRD FOURTH
pistrict of Columbia (contirued)
01565 0032 C.3.4.1 - - -
01565 00033 C.3.4.1 -—- - _—
01565 00034 C.5.4.2 - _— .
01560 00035 Cc.a.4.2Y -- - ——
01565 25036 C.y.4.2 - - -
01565 00037 C.1.4.2,3 -- - -
01565 00039 c.2.? -- - .
01565 Ho4n c.2.? - - -
81565 o004 c.2.? - —_ _—
01565 H0AZA C.5.8 -- - _—
01565 000428 C.s5.1 - - o
61565 60043 c.2.7 - - -
D¥5565 00034 C.31.1.3 - - -
01565 o045 C.1.1.3 - - e
01565 00046 £.a.t.2 - - -
N1565 00047 c.4.1.2.2 -- _ .
01565 poo48 C.2.1.3 - - .
01565  G00A9 ¢.1.1.1 - - -
01565 00050 €.3.1.3 . - .
Q1565 00051 C.4.1.1 - - -
01565 po0s2 C.4.1.1 - _ .
B1565 00053 C.4.t1 - -- —
O1565 00054 C.5.t - - —
eESES 00055 C.a.t1 -— - -
D1565 00056 C.4.1.3.3 -- - -
DISES 00057 c.a.1.2.1 -- - e
01565 Qo058 c.4.¥.2.2 -- - -
01565 00059 C.4.1.2.2 -- - —
01565 000&0 C.4.1.2.2 -- - .
01565 GO0Gt c.4.1.2.% -- - __
01585 00062 cC.£.1.3.2 -—- - -
01565 60063 C.4.1.3.§ -- _ .
01565 00764 c.4.1.3.6 -- - -
01565 00065 C.4.1.3.6 -—- - —
01565  (006& C.4.1.3.6 -- - —
D156S 00067 C.4.1 .3.6 -- - -
Il 11 [Jifi] % C.4.1.3.6 -- - .-
01565 00069 C.4.1.3.6 -- - _—
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INDEX OF COMMENTS OK THE DRAFT ENVIRONMENTAL ASSESSHENT FOR THE YUCCA HOUNTAIN SITE

Qistrict of Lolumbia (continued)

Blanchard, Brueo

U.5. Dept. of Interior

82122
02122
02122
02122
02122
02122
62122
01565
01565
01565
01565
01565
01565
21565
01565
01565
01565
01565
01565
01565
01565
01565
01565
01565
01565
01565
01565
01565
01565
01565
01565
01565
01565
01565
01565
01565
01565
01565

LETTER COMMENT
WUMBER WUMBER

00036
00037
0039
00040
00041
00046
00047
00001
00092
00003
00004
00005
00006
00007
00008
90009
00010
00011
80012
o013
00014
08015
00016
00017
00018
00015
00020
00021
00022
00623
00024
00025
00026
00027
00028
00029
60030
00031
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INOEX OF COMMENTS ON THE ORAFT ENVIROMMEMTAL ASSESSMENT FOR THE YUCCA MOUNTAIN SITE

STATE MAME

ORGANIZATION

fistrict of Columbia (continued)

LETTER COMMENT

NUMBER NUMBER

91565
01555
61565
81565
81568
01558
01565
01565
01565
01565
01565
81565
01565
01555
01565
01565
01565
01565
01565
01555
01565
01565
01565
01565
01565
01565
01565
01565
01565
01565
01565
01565
01565
01565
01565
01565
01565

00070
ogan
aon72
aso7a
odn74
00075
08076
aoa7?
00074
00079
AGDHR0
ooca?
o008z
00es3
00054
26085
0008&
40087
0Goas
40089
20890
00091
00052
00093
60094
00495
00096
§0097
oo098
00059
a0100
02101
anlg2
o003
00104
00105
00106
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INOEX QF COMHENTS ON TWE DRAFT ENVIRONMENTAL ASSESSKENT FOR THE YUCCA WOUNTAIN SITE

CLASSIFICATION
LETTER COMMERT = oo oo oo oo o oo e omam oo e i 4 s
STATE NAME ORGANIZATION KUMBER NUMBER FIRST SECOND THIRD FOURTH
Distriat of Columbia {continued)

01565 00107 C.5.7 . - -
01565 00te8  C.5.4 -- - - N
01565 00109 C.5.8 — - -
01565 0011g  (.5.8 - -- — -
01565 0011t C.S.8 - - -
61565 00112 C.8,) - — o
01565 00113  C.3.4 — - -
01865 00114 C.B.% — - -
01565 00115 C.8.4 - — - i
01565 00116  C.8.4 - — — y

tanchard, Bruce U.S. Dept. of Interior 01599 08001  C.2.7 -~ - — .
01599 00002 C.2.1.1 - — - *my
01599 00004 €.2.3.3 - — —
01599 00005 C.3.4.4 - . - e
01599 00006 C.3.4.1 _— - .
01599 00007  C.3.4.1 -~ - - _
01599 00008 C.1.4.3 - — e
01599 00093  C.3.4 _— - - .
01599 G000  C.3.4.) - - —_—
01599 00817  C.3.4.1 _— - -
81599 00012  C.3.4.1 - — —
01599 00013  C.3.4 - - _
01599 00214  C.3.4.1 - - —
61599 00015 c.3.4.% - —— — oD
01599 0O0i6  C.1.4.1 - - - -
01595 08017  C.1.%.) - - - [
01599 0008  C.3.4.1 - — —
81599  ganly C.3.4% - - _— o)
81599 88020  €.3.4.1 - — —
81595 66021  C.3.4.1 - - -
p1S99 00022 C.3.4.3 - - — o
01599 00023  C.3.4.1 — - —
01599 00024  C.3.4.% - — — o
01588 00025  C.3.4.1 - - —
01599 00u26  C.3.4.1 - — -
01599 00027  C.3.4.1 - — —
91599 00028  C.3.4.1 - - —
01599 00029  C.3.4.1 - — —



62~6°2

INDEX OF COMMENTS ON THE DRAFT ENVIRDNMENTAL ASSESSHENT FOR THE YUCCA MOUNTAZN SITE

CLASSIFICATION
LETTER COMMENT - oo oo e
STATE RANE ORGANIZATION NUMBER WUMBER FIRST SECOND THIRD FOURTH
Qistrict of Columbia (continued)
01599 00030  C.3.4.7 - -- --
01569 0003}  C.3.4.% - - --
01599 00032 C.3.4.37 -- --
01599 08033  C.3.4.1 - - -
01599 00034 (.3.4.2.1 -- - -
01598 00035  C.3.4.2.1 -- - --
01599 @0036 C.3.4.2  -- - --
81599 poe3?  C.3.4.2.3 - - -
03599 00039 (.2.7 -- - --
01599 96040  (.2.7 -- -~ --
01599 00841  C.2.7 - -- --
01559 OOOATR  C.3.4.1 - -- -
01599  00047C C.3.4.1 - -- --
03599 o0pese  C.3.4.% - -- --
01599 00650A C.4£.1.2.1 C.3.4.1 - --
01599 80062 C.3.1.1  -- -- -
61598 00066 (C.4.1.4  C.7.3 - --
01599  0GUSE  C.3.1.1 - - --
01599 80069  C.3.4.1  -- -- -
01599 00C70A C.3.4.1 - -- -
01599 00070B C.3.4.1  -- -- --
01599 poo7OC C.3.4.1  -- - -
01599 00071  C.3.4.1 - -- --
03599 00072 C.3.%.2.1 -- - -
61599 00676  C.3.4.3 - - -
01599 0078  C.3.4.3 - -- --
£1599 00678C C.3.4.3 - - -
01599 G0079  C.3.4.3  — - -
01599 00881  C.2.7 -- -- --
g1599 00082 | C.2.7 -- -- -
01595 00083 C.2.7 -- -- --
01599 00288  C.3.1.1  -- -- --
01599 00209 C.2.8.3  -- - --
01599 00216  C.2.7 -- -- --
01599  0a217  C.2.7 -- - -
01599 00226 C.2.7 -- -- --

hé J



OE-6"0

[NDEX OF COMMENTS OM THE DRAFT ENVIRONMENTAL ASSESSMENT FOR THE YUCCA MOUNTAIN SITE

CLASSTFICATION
LETYER COMMENT = —-mm—memmmmmmmmm e oo v cem e mmmm
STATE NAME ORGANIZATION NUMBER NUMBER FIRST SECOND THIRD FOURTH

Ristrict of Cojumbiz (continued)

Q1599 00246 .3.40 - - -
01599 00247 .4.1 -~ -- -
31599 00248 <40 = - -
01599  £0249 .41 ~- - -
0159 00250 .4.1 - - -
B159% 00253 2.2 - -- -
01599 90252 .1 - -~ -
01559 002528 2.2 -- -- -

F)

599 20264
8ianchard, Bruce $.5. Dept. of Interior 01566  ©O0DZ
01566 00043
01566 20004
51566 00005
831566 00006
01566 00407
01566 00068
01566 00009
G1566 00010
01566 000713
01566 00032
01566 2061)
21566 00614
01566 09615
01566 DOD16
1566 0007
@1366 00018
03566 20019
21566 ao0zo
21566 06021
01566 00022
215866 00523
21566 0024
01566 00025
01566 00026
01566° 00027
pi1566 00028
015486 00029
#1564 00030
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INDEX OF COMMENTS ON THE DRAFT EMVIROMMENTAL ASSESSMEMT FOR THE YUCCA HOUNTAIN SITE

CLASSIFICATION
LETTER COMMENT  oomomoomoommormom .

STATE NAHE ORGANIZATION NUHBER NUMBER FIRST SECOND THIRD FOURTH

District of Coluwbia (continued)
01565 00031  C.3.4.1  -- — .
03566 00032 C.3.4.1 - - .
01566 00033  C.3.4.1 - - o
01566 00034 C.3.4.2.1 - - -
61566 00035 C.3.4.2.1 -- - -
0ISS6 00036  C.3.4.2.3 — - -
01566 00037 C.2.3.2 o — i
01566 00038 C.2.7 — -~ -
01566 00039 C.2.7 — . -
01566 00040 C.2.7 — - o
01566 00123  C.3.4 - — -
01566 00124  C.3.4 - - .
0i566 00125  C.3.4 — - -
01565 00126  C.3.4 - — —
ai565 00127 C.3.4 - - .
01564 o028 C.3.4 -— ——— -
01565 00129  C.3.4 - — o
01565 00130  (.3.4 - . -
01565 00¥31  C.3.4 - — -
01565 00132  C.3.4 .- - o~
81566 00133 C.3.4 — - .
p1556 00134  C.3.4 - < -

Bianchard, Bruce U.S. Dept. of Interior 01567 08003  C.2.7 - - .

81567 00002 C.2.1.1 - — .
81567 09004 C.2.3.3 - - -
91567 00005 C.2.4.4 - - =
01567 00065 C.3.4.4 - - .
01567 0B00Y  C.3.4.3 - i o
01567 00008 C.3.4.3 - - .
01567 ©0009  C.3.4.3  -- - o
01567 o000i0  C.3.4.1 - - .
01567 00011  C.3.4.% - - -
01567 o0s012  C.3.4.1  -- . .
01567 06013  (.3.4.3 -~ - -
01567 00014  C.3.4.1 - — .
01567 00815  C.3.4.1 - - -
01567 00016  C.3.4.3  -- — .
81567 00017 C.2.4.1  -- — o

7 2 R
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INDEX OF COMMENTS ON THE DRAFT ENVIROMMENTAL ASSESSMENT FOR THE YUCCA MOUNTAIN SITE

STATE NAME

ORGANIZATION

LETTER
MMBER

District of Cojumbia (continued)

Buren, Mindy A.

LeBoeuf. Lamh, Leiby, & MacRae

61567
01567
018567
01567
81587
01367
41567
1667
1567
Q1567
01567
01587
01567
01567
81567
81567
01567
815a7
01567
Q1567
01567
01567
G1567
02252
Q2252
Q2252
02252
Q2252
02252
02252
a2252
02252
02282
02252
02252
62252
Q2252
02252

COMMENT
NUMBER

09018
08019
00029
20021
00622
00023
09024
90825
a0e2s
o027
0g028
00029
00030
06031
a0032
05033
00034
00035
o0ide
anglz?
odo3a
004239
onoao
ooool
004002
00003
00004
00095
00006
00067
Go008
00009
DDoio
LTTDER
00012
aeois
00014
00015

CLASSIFICATION

ieinislislinsliyislsininlsislinlinlisininieinlinlnln i ke Enlnln ol e lalw Enlulululnl gl
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INDEX OF COMMENTS DM THE DRAFT ENVIROMMENTAL ASSESSHEMT FOR THE YUCCA MOUNTAIN SITE

STATE NAME

ORGANTIZATION

pistrict of Columbia {continued)

favis, John @&l

U.S. Buctiear Reg. Comnission

LETTER COMMENT

HUMBER NUMBER

92252
02252
02252
92252
a2252
02252
02252
02252
02252
02252
02252
02252
02252
02252
02252
02252
02252
02252
02252
02252
1 F e Y
02252
0rzh2
02252
Qas2
02252
02252
07252
Qz252
Qz252
02252
02252
02252
02252
01637
01437
01017
01038

ooGl1ée
0007
00018
00815
00020
apo2}
00022
00023
00024
BG025
06026
00627
00628
0Do29
00030
0p03}
00032
60033
00034
0035
00g3c
46037
40018
aa01sg
400490
0011
aonq2
00043
00043
00045
000436
00047
00048
00049
00008
00137
001139
000as9

I
.o o

L R R N T .
) .o - s o .
D ] ]
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INDEX OF COCMMENTS ON THE ORAFT ENVIRDNMEMTAL ASSESSHENT FOR THE YUCCA MOUNTAIN SITE

ORGANIZATION

District of Columhix (continued)

Davis, John G.

Cavis, John G.

Davis, John G.

U.5. Nuclear Reg. Commission

U.5. Nuciear Reg. Commission

U.5. Nuclear Reg. Commission

LETTER COMMENT

CLASSIFICATIOR

(7]

A e o

-

B L b o

et

HUMBER NUMBER FIRST
01038 00010 C.3.4,
01538 00015 c.2.7
01038 00017 c.2.7
01038 O0OD1B c.2.?
0103E 00084 C.2.4.
01038  000BS c.2.4.
01038 00037 cC.2.1.
ai123% ool C.3.4.
01039 00012 C.3.4.
01039 (0015 C.72.3
01239 00199 C.3.4.
1039 00200 c.2.7
21040 00005 C.5.3
01050 Q0010 C.3.4.
oro4d  0OO}? C.3.4.
01040 00014 C.2.3
01040 00168 £.3.4.
11040  GO169 C.3.4.
1080 001G C.3.4.
07031 o013 C.3.1.
Liogt 20014 C.3.4,
0Tl 00015 C.3.1,
aing1 00018 C.2.3
01041 20214 C.3.4,
21043 00215 C.3.4.
0id42 00001 £.5.7
01042 00002 C.5.7
21032 04003 £.5.1
03042 00004 C.5.1
01042  DpOOQS C.5.2
01042 08006 C.5.2
01042 00007 C.3.2
01042 00OQ3 C.5.4
01042 00009 C.8.3
61042 Qo001 C.5.10
01042 00O C.3.4.
01042 000712 C.3.1
nles2  0aol3 C.2.a,

-
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o N A AN

r
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INDEX OF COMMENTS ON THE DRAFT ENVIRDNMENTAL ASSESSMENT FOR THE YUCCA MOUNTAIN SITE

_ CLASSIFICATION
LETTER COMMENT e e
STATE WAME ORGANT2ATION NMUMBER NUMBER FIRST SECOND THIRD FOURTH
Ristrict of Columhia (continued)
01042 00814 . c.2.7 - .
BI1042 00015 . c.2.7 - -

01042 00016
01042 6GG17
01042 00018
01042 0069
01042 00020
01042 goo2)
01042 00022
oio42 00023
01042 00024
01042  B092%
Bbro42 00026
01042 00027
01042 Go0023
01042 80029
01042 0003&
01042 00033
6i042 00032
91042 Qo033
03042 00034
01042 00035
03042 00036
Q1042 00037
01042 00038
01042 00035
07042 00040
01042 0004i
0)042 00042
01042 00043
01042 00042
01042 00045
Favis. v B U.S. Muclear Reg. Commission 01032 00036
01042  oona?
Di042  0c948
01022 00049
01042 00050
01042 0045?
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INDEX OF COMMENTS ON THE DRAFT ENVIROMMEMTAL ASSESSMENT FOR THE YUCCA MOUNTAIN SITE

_ CLASSIFICATION

LETTER COMMENT <o ommmmmmm e e mmmmmmmmmmmmmm e

STATE NAME DRGANIZATION NUMBER NUMBER FIRST  SECOND  THIRD FOURTH

Rigirict of Columbiz (continued)

01042 00052  C.4.3 -- - --
01042 00053  C.4.3 -- - -
G1042 00054  C.4.3 - - -
01042 00055  C.4.3 -- - --
01042 00056  C.4.3 -- - --
a1042 00057  C.4.3 - - --
21042 00058  C.6.5 -- -- -
01542 00059  C.8.4 -- -- --
01042 Q0060  C.7.2 -- - --
oio42 0006  C.8.3 - - --
01042 00062  C.5.4 - - --
01042 00063  C.4.3 - -- -—-
01042 00064  C.7.2 -- -- --
01042 00065 C.7.2.3  -- - --
61042 00066  C.3.1.3.4 -- - -~
0104z 00062  €.7.2.7  -- -- -
21042 00068  C.6.5 - - --
01042 00065  C.6.5 - - -
01042 00070  C.7.3 -- - --
91042 08071  C.7.3 -- - --
01042 00072 C.7.3 -- -- -
01042 00073 C.7.3 -- -- -
01082 00074  C.7.3 - - --
a1042 oeazs c.7.3 - -— -
ai0a2 00076 C.2.4a.1 C.72.3 - -
otos4z 00077 C.2.4.1  C.7.3 -- --
01042 00078  C.4.3 - - —
01042 00073 (.7.4.3  -- -- -
01082 00080 C.7.4.5 - - --
01042 00081  C.5.9 - - -
01042 000852 C.5.9 - -— -
ol042 00083 c.72.2 -- -= --
01042 onogs C.6.3 -- - --
01042 00085  C.6.4 - -- -
01042 oooB&a C.6.5 -- —= -
01042 00087  C.6.4 -- -- --
01042 000B8  C.7.2.4  -- -- --
01p42 000BS c.7.2.3 -— - --



Lg=679

INDEX OF COMHENTS OM THE ORAFT ENVIRONMENTAL ASSESSMENT FOR THE YUCCA MOUNTAIN SITE

District of Colymbia (continued}

LETTER COMMENT
NUMBER NUMBER

DRGANIZATION

aro42
01042
01042
01042
BFa42
ar042
01042
01042
01042
01042
Ci042
01042
D104z
61042
0lp4az
01042
01042
01042
010642
01042
01042
01042
01042
61842
01042
01042
01042
010642
01042
01042
Gi0ag
01042
01042
01042
atosz
01042
01042
01032

08090
o009t
46092
0D06%3
00094
00095
LLOL
80097
00093
06099
00100
o0ial
08102
00103
oo104
00105
08106
0c107
ooi108
00109
86110
LAY
GeY12
901113
08114
a01is
60116
08117
00118
80119
00120
00121
06122
60123
oniz4
84125
00126
0G127

.
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INDEX OF COMMENTS OM THE DRAFT ENVIROMMEMTAL ASSESSMENT FOR THE YUCCA MOUNTAIN SITE

STATE NAME

ORGAKIZATION NUMBER

Ristrict of Columbia {continued)

01042
01042
0042
21042
01042
03042
01042
01042
01042
01042
21042
01042
al1042
01042
01042
al10%2
01642
01042
01042
01082
0l042
0ig42
01042
alo42
01042
01942
01042
01942
87042
01042
01042
01042
81042
01042
01042
01942
01942
01042

aoi2a
a0129
00130
00131
Q0132
00133
00134
00135
o136
00137
00118
00119
801480
0014}
00142
0143
a0ia4
onias
a0146
a0147
00148
a0149
09150
00151
aois2
00153
oDise
GO155
00156
00157
00158
00159
00160
a0tel
00162
00163
00164
00165

CLASSTFICATION

I I e
v . ] R T T

v
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INOEX OF COMMENTS ON THE DRAFT ENVIRONMENTAL ASSESSMENT FOR THE YUCCA MOUNTAIN SITE

CLASSIFICATION
LETTER COMMENT  ~---mrmemmmms e~ o sermms—— e m e mmm mm m e
STATE - NAHE - ORGANMIZATICE MUMBER KUMBER FIRST SECOND THIRD FOURTH
Ristrict of Columbig (continued)
01042  a6l66 C.5.5 - - —
91042 00167 C.5.5 -- — —
p1042 0168 C.5.7 -- - -
01042 @0i&9  C.5.7 -- - _—
01042 08170 C.5.7 - - -
21042 00173 C.5.7 -- - —
21042 04172 c.5.7 -- - -
a1e42 0037 €.5.5 - — -
91042 00173 C.5.8 — - —
01842 08175 C.5.16 —— - —
01042 08176 c.5.10 - - -
03042 oo177 £.5.10 -— _ _
81042 99178  C.8.1 -- - -
41042 00179  C.8.3 - _— _
41042 ooiao C.B.3 - - -
21042 00161 C.5.2 - - o
Glo42 oAz ¢.8.2 - - -
41042  50l83 c.8.2 - - .
Gio42 00184 c.8.2 .- - -
01042 DOIBS £.8.2 -- - -
61642 0085 c.8.2 .- — —_—
61042 00¥87 C.8.2 - - —
0l0az 00188 c.8.4 - - _
01642 00189 C.8.4 -- — -
01642 00150 c.8.4 - - _—
01042 00i9} C.8.4 -- - —
01042 00192 C.2.8.3 C.6.5 - .
01042 00193 C.S5.11 - - -
01042 00194  C.5.11 - - -
Bl042 00195 c.5. 1 - - —
p1G42 00196 C.5.11 - - -
n1o42 00197 C.5.11 - - -
01042 00198 €.5.11 - - -
01042 60199 €.5.11 - - -
01042 asz2ob C.5.11 - —_ _—
Dig4az a0201 C.5.11 - - _—
61042 06202 €.5.1 -- _— —
01042 00203 C.5.11 - _— —

7 4 4
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INDEX OF COMMENTS 04 TWE DRAFT ENVIRCRHENTAL ASSESSMENT FOR THE YULCA HOUNTAIN SITE

ORGANIZATION

Ristrict of Columbia (centinued)

Bavis, John G.

Davis, John G.

Davis, John G.

Finamore, Barbara

Garrison, Roy F.
Hirsch, Ailan

.S5. Nuclear Reg. Commission

U.5. Nuclear Reg. Campission

U.5. Nuclear Reg. Cosmission

Natural Res. Defense Council

U.S. Dept. of Energy
U.5. Env. Protection Agency

LETFER
HUMBER

are42
01042
01042
01042
g1043
01043
061043
01043
@1043
61043
01044
01044
01044
01044
gioss
01044
61936
0i03e
01244
21244
81244
81244
B124%
01244
01244
01244
01244
01244
01244
01244
01244
01244
01244
01244
01677
01397
a13s7

COMMENT
NUMBER

00204
00205
00206
00207
00013
00014
00020
00105
00218
0G212
0006}
00012
Doo14
000315
00200
00201
00157
00158
0000}
08002
86003
00004
0o00s
00006
o0aoo?
oocos
06009
23030
00011
000312
00013
00014
00015
o0001e
00001
00901
Q0002
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INDEX OF COMMENTS ON THE DRAFT ENVIRDEMENTAL ASSESSHMENT FOR THE YUCCA MOUMTAIM SITE

CLASSIFICATION
LETTER LOMMENT oo msim v s s ot e e
STATE WAME ORGANIZATION NUMBER NUMBER FIRST SECOND THIRD FOURTH
District of Columbia (centinued)

01397 00002 €.3.4.1} .- _— -
01397 00004 C.3.4.1 “— - -
01392 00005 C.3.4.3 -- -— -
01397 00006 C.3.4.3 - - -
01352 00007 c.7.3 £.2.4.1 - -
01357  0O00B c.2.7 - - o
01397 00009 c.2.7 -- - -—
01397 00058 C.3.4.3 - - -—
01397 00082 c.5.1% -- - -
01397 O0083A [C.5.1 -- -— --
61397 00083E C.4.1.2.2 -~- -— -~
031397 0OQ83C C.4.1.2.2 -~ - --
01397 0008 C.4.1.2.2 ~- - -—
p1397 000B3E C.3.3.2.2 -- -— --
01397 O00B3F C.7.4 - ~e -
91397 00083 C.4.1.2.2 ~- -~ --
61397 00083 C.4.).2.2 -- -— -
01397 DDOBRAA  C.4.1.% - = -
01397 000848 C.4.)1.1 - - Ny
01397 00085 C.7.4.3 c.2.3 - e
81397  0GOR6E C.6.5 - -- _—
81397  oo087 c.8.2 . - -
01397 00093 C.3.1.2 -- -— -
01397 00097 c.2.7.1 c.4.1.3 - --
Hodel, Secretary Donald U.S. Dept. of Energy 01716  0000i C.2.8.2 - -- --
Kearney, John J. Edison Electric Institute 01275 D000V £.2.2.1 - - —
Q1275 00002 €.2.7 - -— -
G1275 00063 c.2.7 - - -
01275 0DGO04 C.3.3 -— - ——
01275 00045 C.3.4.3 — -~ -
01275 00006 c.2.7 ~— - -
01275 00007 C.3.4.3 -— -- -
23275  0ODO8 C.3.4.2 -~ - --

91275 00005 C.6.6 £.5.11% C.5.11 £.3.4.4
01275 00310 C.5.1 C.5.11 C.3.4.4 —
01275 00011 c.7.4.1 c.2.7 - -
01275 go012 Cc.4.3 c.2.8 - -
01275 aogr 2y C.3.4.3 - —_— -
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TWNDEX OF COMMENTS ON THE ORAFT ENVIROMMEMTAL ASSESSMENT FOR THE YUCCA HOUNTATIN SITE

Ristrict of Cotumbia (continucd)

LETTER COMMENT

HUMBER NUMZER

g127%
21275
0127%
01225
01275
01275
0¥27%
01275
031275
01275
01275
01275
01275
01275
01275
1275
01275
01275
071275
01275
01275
012725
07275
01275
01275
01275
9i27%
a127s
41278
41275
01275
01275
01275
01275
01275
01275
01275
01275

09013
00015
00016
04017
ago26
00034
00035
0036
o037
Ganie
06039
00030
ago4i
aop4z
00043
ntooaq
004345
00035
Qu04k
00049
og4asa
0daos1
00473
00075
0g0ss
00057
aposa
00059
agr00
ootol
001932
onio3
ctoiog
LATY S
Gaia9
oB110
oartl
nori2

CLASSTFICATION

SECCND THIRD

c.4,2.2
C.B.2
c.2.7
c.2.10
C.3.8.4
c.2.7
c.3.1
C.7.4
C.7.4.4
C.2.7
C.6.4
c.7.2
C.5.1
C.5.1
c.5.
C.5.1
C.5.1
¢.5.12
C.5.3
c.2.7
C.3.1
c.2.7
c.2.7
c.2.7
£.2.7
C.2.3
c.3.3
C.7.1.1
c.7.2.3
Cc.7.2.3
C.4.3
c.4.2.2
c.a.2.2
C.6.6
C.5.11
C.5.11
c.4.3
c.5.1

C.4.2 -
c.2.? -
c.4.2.2 --
C.4.3 --
C.7.2.3 C.7.2.3
£.72.1.1 -
C.7.3.1.3 C.7.1.9)
C.4.2.2 C.3.7
C.3.7 c.7.
c.7.1 C.3.7
C.e.5 --
c.5.11 -
C.q.3 -
C.5.1

1 €.5.11

7.4 9,

g 0 0 08



INDEX OF COMMENTS OM THE DRAFT ENVIRONMENTAL ASSESSMENT FOR THE YUCCA MOUNTAIN SITE

Cr=6*D

CLASSTIFICATION
LETTER COMMENT  ——cm et m s it e
STATE NAME ORGANIZATION NUMBER NUMBER FIRST SECGND THIRD FOURTH
pistrict of Columbia (continued)
01275 00114 Cc.2.7 -- - -
0127% 00115 c.2.? - - -
0127% 00116 C.2.8.2 -- - -—
03275 Q07 C.3.4.1 .= ~— -
01275 08118 C.3.4.4 - - e
03275 00119 C.3.4.3 -- - -
03278 00120 C.3.4.3 -- - -
03275 00121 C.3.4.13 - -- -
1275 0DI2A C.8.4 c.8.3 - -
01275 06129 ¢.2.7 C.5.7 -~ -
Kearns, Artis 01440 00001 C.7.3 -- - -
01440 00002 C.7.3 - - -
01440 00003 c.2.4.1 - - -
01440 00004A (.2.8 - — -
61420 000048 C.2.4.1 - -— -
Magnees, III, Col. Thoms H. Dept. of Army Corps of Engineers 02697 00022 C.2.4. -- - -
Martin, Terri National Parks & Cons. ASSC. 02195 00001 C.3.3.4 - - -
02195  H000Y C.3.4.4 — —_ ——
Parker, Frank L. Mational Research Council 02669 00001 C.3.4.3 - —— .
02669 00002 C.3.4.3 .- — -
02669 00003 C.3.4.2 -- -- -
02669  000D4 C.3.4.3 .- — -—
02669 00005 C.3.4.3 -- - -
02669 0ODOG C.3.4.3 - -- —
02669 00007 C.3.4.} - — -—
D266%9 (0008 C.3.4.3 - -- -
62669 000BO C.3.4.3 -- -- -
02669 00010 C.3.4.3 -- -- -
02669 00011 C.2.4.3 -- -- -
62669 (0012 C.3.4.3 - - -
02669 00013 C.3.4.3 -- - -
02669 00014 C.3.4.3 - - —
02669 00015 C.3.4.4 - - -
02669 00016 C.3.4.% - -— -
02669 00017 C.3.4.3 - - o
Santman, L.D. U.5. Dept. of Transportation 61568 0000 c.z.a1 c.7.3 ~- -
01568 00002 C.2.24.1 - - -
01568 00003 C.z.4.1 - e -
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IRDEX OFf COMMENTS DN THE DRAFT ENVIROMMENTAL ASSESSMENT FOR THE YUCCA MOUNTAIN SITE

CLASSIFICATION
LETTER  COMMENT  cvwmm o imim e o on s et oot s ot e e e
STATE, . B NAME - . .. ORGANIZATION NUMBER NUMBER FIRST SECOND THIRO FOURTH
District of Columbia {continued}
01568 o0 C.2.4.) - — —
01568  o000s  C.2.4.1 - - _—
01568 ©Cotpe  C.2.4.) .- — _—
61568 00007  C.2.4.% - - .
01568 00088  C.2.4.) -- - —
OIS68 00009  C.2.4.) —— _— e
01568 00010 €.2.4.1 - — -
01558 00011 C.2.4.1 - - e
01568 000%2  C.2.4.1 - .- —
G1568 00013  C.2.4.1 .. - —
01568 00014  C.2.4.1 .- —r —
01568 D0ODIS €.2.4.1 - — —
01568 00016 C.2.4.% - - —
01568 00017 C.2.4.1 -- - -
01568 00D} €.2.4.1 .- — o
01568 00022 €.2.7 e - —
01568 00029 £.7.3 - - —
01568 00030 C.7.3 e - .
01568 00031 c.7.3 - - —
01568 00032 c.7.3 -- — —
01568 ©£0033 c.7.3 - — -
01568 00034  C.7.3 - e -
Severance, Owen Matl. Parks & Conservatton Assoc. 01276 00001 €.3.1.3 . — —
01276 00002  C.32.1.3 - _— -—
01276 00003  €.3.1.3 - s —
01276 00004  £.3.1.3 -- - -
81276 G0g08  C.3.1.3 - — —
07276 00070  C.3.1.3 -- - -
031276 G0018A C.3.1.3 - - .
03276 40026  C.3.1.3 -- — —
01276 @0032 C.2.8.3 . - -
01276 00034 €.2.6.1 o - _—
01276 00055 C.2.8.2 - - -
Shiflet, Thermas U.5. Dept. of Agriculture 01238 GoQOt C.6.6 C.5.11 c.2.7 -
01238 60003 €.4.1.1 C.4.1 €.4.1.1 --
01238 60032  (.3.1.3.1 - -— -
BYZ38 00033 C.3.9.4 - — _—
Smith, David W. 06080 00001  C.2.1.1 - - —
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INDEX OF COMMENTS ON THE DRAFT ENVIROMMENTAL ASSESSMENT FOR THE YUCCA MOUNTAIN SITE

LETTER
ORGANIZATION NUMBER

District of Columbia (continued)

Stennis. John
Swift, Congressman Al

Yeager, Brooks B.

Flprida

Holloway, Mrs. Anita
Laping, Mrs. T.
Votoe, Deboran
Williams,Jr., J.W.

Georaia

Sokol, Jean
Ve bircu-h, Mrs. J. (.

DoOO4Q
Uu.S. Senate 01680
U.5. Rouse of Representatives 025817
02617
e26t7
C2617
62617
02617
02617
Sierra Club 81239
a12y9
81239
01239
01239
01235
01235
01239
a1239
01239
91239

DO55S
o062
026491
Florida Power & Light Company 01556

The Wilderness Society 00652
: 00083

092083

00083

oooo2
006071
00001
08002
00004
0000%
00006
poote
80011
8000}
60002
000034
000038
00004
00005
00906
00007
00008
a9
00013

0001
0000
0000
00001

00004
00001
a0602
00003
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CLASSIFICATION
SECOMD THIRD
C.7.2 -
C.7.3 -
6.4 oo
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97-6°0

Tl g Mhee

Funderburg, kubert 0.

Hail, 5.J.
Hanson, Wes & Gertie

Patchin, Kargaret
Pinkham, Allen V.

Robinson, Mary & Cwight'

INDEX QF COMMENTS OM THE DRAFT ENVIROMMENTAL ASSESSMENT FOR THE YUCCA MOUNTAIN SITE

ORGANIZATION

LETTER
NUMBER

C.A.N.M.E

State of Idaho

Mez Perce Tribal Exec. Coowm.

01162
01162
01162
01162
01162
02609
02609
00173
00173
08173
00173
00150
01142
01142
01149
01253
01253
01253
01253
01253
21253
81253
01253
01253
01253
01253
01253
01253
01253
01253
01252
01253
01253
01585
01585

COMMENT
NUHBER

00001
00002
oooo03
oooog
a0Go6
200401
00004
00001
00002
00003
00004
00001tA
000}
00003
00001
00061
cooo)
pooos
00005
0eaos
00008
0aots
00678
20103
ITiR3E )
90105
00106
00107
00108
00109
ooito
0011}
£9112
poo01
00002
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IMDEX OF COMMENTS OM THE DRAFT ENVIROMMENTAL ASSESSMENT FOR THE YUCCA MOUNTAIM SITE

CLASSIFICATION
LETTER COMMENT  =~=-=---—somemmmmmmniana - -
STATE NAME ORGANIZATION NUMBER WUMBER FIRST SECDHD THIRD FOURTH
i11linots
Dinelli, Hayne DuPage Audubon Society 80349  pooOd) C.3.4.4 - -— -
Gursh, Maria Xay 00161 08801 C.3.1.2 - -— --
6036} 00062 c.3.1.2 .- - --
McGuire, Margaret A. 00052 05001 C.3.4.4 - - -
Rice, Larry 00172 00883 €.3.1.2 - - --
Saith, Jill Janine 00146 0000} c.3.1.2 - — -
Speva. Sam J. 80302 08001 C.3.4.4 -- - -—
00307 00002 C.3.4.4 - - -
Tsiang, s gars* 01077  ¢do0] C.3.4.% - - -
Marbie, Steve 03666 00001 C.3.4.4 - - -
Wyatt, John J. I'tinois Central Gulf 01740 06061 C.2.8.2 -- - —
Indiana
fead, Chartotte J. Save the bunes Counctl 20048 06O C.3.1.2 - -— -
Kansas
Bay Scouts of Amerfca,Pack 3 82736 ooool c.3.1.2 - — -
Kiann, Erik 02737 o000l €.3.1.2 -- - —
Moore-Anderson, Carcl J. 00034 00061 C.3.4.4 - - -
Moore-Fieming, Delores B, 00036 00001 C.3.4.4 -- -— -
HMogre-Jones, Joan E. 00037 gooB? C.3.4.4 - - ~—
Russel), Derek 82728 00081 €.3.1.2 - - -
Sperry, Theodors M. GOORO 00001 £.3.1.2 - - _—
Tyseh, Mathan 02738 00001 £.3.1.2 -- - -
Kgntucky
Ketly, James C. a0157 60091  C.3.4.4 - - -
00197 00004 €.3.1.2 - - -—
Loarisiam
ANONYTRA0US 02178 oooonsg C.3.1.2 - - —
02178 00005 C.2.4.1 -- - —
42178 00005 £.2.4.} - - —
02178 00007 C-2.4.1 -- - --



