contaiament structurves recelve or contain storm runoff except from the local
area of tha pad anc muck pile,

Water added Un control fugitive dust will be taggst with sodfum bromide
go that its presennre in the underground can be identified. The rock-storage
pile will be locate¢d to the east of the repositoery bli:x, and will be lined

and bermed to minialze potential discharge to the grom 4 water or surrounding
land.

The use of radioilsotopes for tracer studies and -sclecactive sources for
well logging are dircussed in Section 4,i.l.! of the f'nal EA, The radio-
active tracers to be used have short half-lives (from ceveral hours to tens
of days), and thus will completely decay within a short period of time {from
a few days to a few months depending on the isotope), The well-logging
sources are retrievable. This type of testing is commonly performed through-
out the United States for exploration of oil, gas, and mineral deposits. No

prototype tracer testing lavolving containers that hold radicactive wastes is
currently planned.

Tague: Tracer studies

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 analyzed, and
that this analysis be included {n the flnal EA. Other commentere opposed the
use of water at any tilme during excavation or drilling of the unsaturated
zone, claiming that the tagging of water can differentiate from in situ water
in terms of identification only, not in terms of quantity. The use of godium
bromide as & tracer was questioned by all commenters in this area.

Response

Mc appreclable vadose water is encountered during drilling and attempts
to extract pore water have been largely unsuccegsful. Considervable effort is
being planned to study any vadose zone water that can be obtailned during
exploratory shaft facility construction testing vather than attempting
studies for incilusion in the final BA. This will include collecting water
trom any observed iaflows during shaft construction, and collecting large
vock samples 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 seepage and collecting this water hefore it reaches the
shaft sump. These studies will be carried out during site characterization.
Safety considerations require that some construction water be used for dust
control, however. such usage will be held to a mianimum.

Sodium bromide will be added to all exploratory shaft facility construc-
tion water, Sodium bromide was chosen as a tracer after laboratory testing
indicated that nelther lon was sorbed by samples of Yucca Mountaln rocks.
This tracer is also different from that used during surface drilling of
USW G-4 so that the source of possible contamination can be determined, It
is expected that even with the employment of carefully controlled procedures
to minimize water usage during construction, counstruction water will gain
access to seepages 1n excavations. It 1is ancicipated thaet large block
samples of uncontamiunated rock caun be obtalned for pore water analysis. The
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purpose of the tracey 18 to enable potential contaminaticn to be chserved and
documented,

Issye: Miscellangous

Six comments were agsigned to thia issue., Two commr1-2rs wantad to know
what the potential siternatives were to dacommissioning ‘he exploratory shaft
if Yucca Mountain is found to be unsultable for a reporl »y and what mitiga-
tion measures would be followed to ensure habltat restoratlon, Two ather
commentars questioned how Coyota Wash was selected as ths site Ffor the
exploratory shafr, One commenter wanted to know why the YE does not expect
to find perched water during constructlion of the explor-tory shaft, and
another questioned the amount of water Lo be used during coastruction.

Resgonse

The the Nuclear Waste Policy Act of 1982 (NWPA) states that 1f the site
is not selected for developmant of a repesitory, them reclamation and
mitigation, as required by NWPA, will occur. All requirements for shaft and
borehole sealing will be met. Alternative uses could become part of recla-

mation or mitigation activities, although no Information is available at this
time.

The site-gelection process for the exploratory ghaft location 18 docu-
mented in Bertram (1984), "NNWSI Exploratory Shaft Site and Construction
Mathod Recommandation Report” (SAND84-1003). The site selected in Coyote
Wash was the preferred site of the five that were considered.

Water used for compaction of the fill for the site pad conatruction will
be tagged, but the amount to be used 1s not expected to be excessive., It is
also expected to remaln near the surface.

The water encountered in drill hole USW UZ-1 contained conatituents of
drilling fluid, and 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 that perched water zones may occur,

although svidence to date suggests very little water will be encounterad in
drill holes. '

Ce4.2.3 Other activities

No comments were received in thie category.

Cib.2.4 Alternative activitles

No comments. were recelved in this ‘category.
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C«4.3 THE REPOSITURY

This issue ir:ludes 101 comments and questions concerning the design,
construction, ope ation, and decommisaloning of a i1upository at Yucca
Mountain., Fight issues were identified within this ce.egory: (1) Design and
Construction of §wrface and Subsurface Facilities:; (2. slternative Repository
Designs; (3} Traanuport of Men, Materials, and Waste; .) Waste Form, Content,
and Packaging; (5) Repository Operations, Waste Empiiscement, and Waste
Retrieval; (6) Material, Energy, and Labor Requiremenis; (7) Compatibility
with Non-repository Operations; and {8) Miscellaneou..

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

Isgue!: Deslgn and construction of surface and subsurface facilities

Thirty-three comments were received on this 1ssue. Because of the
variety of subjects within this issue, it has been separated further into
topiecs which address land resources, site data, transportation, flood control
measures, and repository design,

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

Respongse. Figure 3-1 (Location of Yucca Mountain site in southern
Nevada) shows the location of the site. If Yucca Mountaln is selected,
approximately 5,000 acres of public land administered by the Bureau of Land
Management (BILM) 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 Yucca Mountaln site in southern Nevada). As shown on Table 5-7
{(Highway, bridge, and railroad construction materials), 150 acres would be
cleared for the main surface complex, 1,200 acres would be cleared for the
rail spur, and 195 acres would be cleared for the highway.

The underground area of the repository will be [,5320 acres, although
many rock pillars and walls will remain. The "volume envelope” is estimated
to be about 45 meters thick. The current room design for vertical emplace-
ment 1s 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 it 1s not precluded yet, since the avallable data are
insufficient to reach a conclusion. Areas of probable expansion are to the
north and northeast. The emplacement horizons is at least 200 meters
(656 feet) below the land surface in all areas.
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Site data. A few comments concerned the relation between engineering
measures and the naib.ral conditions at the site. One commenteyr belleved that
the DOE was bullding a case to use engineered barriers to overcome natural
deficlencies at the site. Another commenter stated that the draft EA was
inconsistent in stating in Section 5.1.1.3 that perched viter might be found
during excavation of the repository and stating in Secriom 4.1.2.4 that
perched water 1s un.lkely. It was also asserted that :he DOE had not
described in sufficient detail how the access ramp to ti. repository would be
constructed in areas where it would cross faults and jni 8. Several com-
meuters requested information on the various technique for mining tuff and
information was requerted on the size of surface struciv-2s and their cost.
Another commenter stated that the mined zeolitic tuff c¢ourld 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 repositiry would be.

Regponse. Regulations issued by the DOE and the Nuclear Regulatory
Commission (NRC) require that a system of engineered barriers be used in a
repesitory to supplement the natural barriers to radioruclide transport.

Sectlon 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 net Ilnconsistant; it is
unlikely that significant amounts of perched water will be found during
congtruction of the exploratory shaft or the repository, but the possibility
cannot be completely ruled out that some perched waster may be encountered.

A variety of techniques will be used to ensure that all underground
openings remain stable. The standard procedure, which is widely used at the
Nevada Test Site (NT8), is to use rock bolts and wire mesh. If stability
becomes a problem 1n areas where underground openings pass through fault
planes, other construction materials would be used, such as (1) shot-crete
(a concrete mixture spraved over the wire mesh), (2) structural steel, and
(3} poured cancrete formed in place. A monitoring system will provide data
on underground 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 either a drill-blast-mucking technique or & continuous
mechanical miner.

Design of the surface facilities 1s preliminary and will not be detailed
until the license application design is complete. The relative size of the
facilities 1s described in Section 5.1 of the EA. Preliminary cost estimates
are provided in Sectlon 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 controls than are
required for other rocks to be mined at Yucca Mountain. However, materials
particularly high in zeclitic content, such as the Calico Hills tuff under-
lying the host rock, are not expected to be mined during repository

development.
There are no man-made walls in the repository desigr that would encom~
pass the underground opening, where the wastes will be stored. The walls of
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the repository are the rock formatioms comprising Yucca Mountain. The rock
plllars that provide support for the underground openirgs will be a minimum
of 30 meters {approx mately 100 feet) wide for vertical waste emplacement and
414 meters (1,360 fest) wide for horizental waste emplactment depending upon
which method 1a finaily selectad,

Transportation, Several comments concerned the ra’l spur and the access
road that would be constructed if Yueca Mountaln were ¢l sen as a waste sita.
The commenters wanted to know sbout the euzaget route of t.e rail spur, as well
as information on heavy hauls, safety, and the condatrud :icn process, Another
commenter suggasted that a highway he constructed along the rail route to
divert truck traffic around {north of) Las Vegas. Fin.lly, 8 commenter
wanted to know why the DOE plans a lé-meter {(46~foot)-wide access road
considering that most roads 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 lands 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 transshipment
facllity located about 18 kilometers (1! miles) northeast of Las Vegas, The
gingle-track route would extend about 16] kilemoters (100 miles) northwest to
Yucca Mountain paralleling the north side of U.S. Highway 95. It would lie
south of the southern boundary of the Desert National Wildlife Range and
anter the NTS gouth of Mercury. The track would bypass the towns of Indian
Springs and Cactus Springs and the Indian Springs U.S5. Atr Force facilities,
No final decision has been made on the use of this route, but this is the
route that has been considered in the EA.

Information about heavy hasuls, safety, and the construction process can-
not be fully determined until route selection has heen finalized.

Counstruction of a highway that would parallel the rail spur and bypass
Las Vegas has not been consldered at this time but neither has the option
been eliminated.

Finally, the access road from the Town of Amargosa Valley ‘to the site is
presently concelved aa having a 30-meter {100~foot) right-of-way. The right-
of -way will be fenced, but controlled public access to the gite--—perhaps to a
vigitor center--will be allowed. The actual design of the roadway, however,
has not been initiated. Therefore, statements concerning "minimum safe
widths” of roadways are not appropriate at this tinme.

Flood control measures. Several comments concerned run—off and
potential flooding at the site, One commenter stated that proper management
of flood waters 1s essentiasl to avoid infiltration inte 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 conasidered 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 pile, and stated that such a discussion was required because
it was Iincluded in Chapter 4 for the exploratory shaft. A few commenters
expressed concern about seepage of effluents into the subsurface from the
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sewage lagoon and rock-storage plle, 1t was gtated that all natural waste
containment structura~ should be lined and monitored. Finally, one commenter
stated that the DOE a-would evaluate the effects that floods would have on
surface faciiities, bridges, and rail lines in the Yucce “ountaln area.

Response. Deslgar of the surface facilities will ;e based on the
Probable Maximum Flo.ds determined in accordance with A 'S1/ANS Z.B-1981.
Surface facilitles will be protected from floods by cor:. tructing channels
and/or dikes to divert run-off away from (and safely th-cugh) the site, and
by constructing facilities above flood plains. There i.: wo reason to con-
sider run-off at the site as contaminated because run—-of! 111 consist solely
of surface water flow. Site preparation will provide for sppropriate run-off
diversion and control of erosion. The actual design of the surface facili-
ties will be completed during the license application dusign study after
detailed topougraphic maps become available, All sewage lagoon and rock~
storage structures 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 %ection 5.1 of the
final EA.

The DOE does not claim credit in the guildelines for f£lood protection by
engineering measures. Flood-~control structures will nevertheless be con-
structed at the site to control sheet wash. )

It is true that no discussion was included in Chapter 5 on a berm, nor
on the possible environmental impacte of run-off from the rock-storage pile.
There is currently no sapecific design of a rock—storage berm for the
repository, although its degign 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 site.
Additional site-speclfic information bearing on the design of the repository
will be gathered during site characterization.

Rapository design. A few commenters asked why the descriptions of
surface facilities, shafts, and other components of the repository were not
congistent among the EAs and asked thei the DOE provide an explanation of
thegse differences. A few commenters wanted to know how the basic assumptions
regarding the design, construction, and operation of the repository have
changed and what effect these changes could have on the environmental
assegsment, Another commenter argued that because the repository design is
not final, the extrapolation that future deslgn sgtandards can be met is
faulty. Another reviewer stated that permits will be necessary for the
planned fuel storage facllitles depicted in Figure 5-4 (Preliminary site plan
for the main surface facilitles complex at Yucca Mountain) of the draft EA.

Response, The differences in the descriptions among the EAs reflect
gite-specific design differences due to such thinge as differences in surface
topography, subsurface access and layout, rock type, and waste-transportation
needs at each site.

The basic assumptions about the repository that have changed since 1ssu-

ance of the draft EA are: (1) commercial high-level reprocessing wastes will
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not currently be disposed of at the repository; therefore, the waste inven~
tory will coneist ¢ apent fuel and & small amount of defense ilgh~-level
waate; and (2) the concept of the two~stage repositorv. Each of these new
toplcs is addressed in Section 5.1 of the final EA. However, fature accept-
ance of commercial 'igh—-lcvel waste will mot be precluded.

The final dee'gn of the repository will meet ali regulations and
standards in effect at the time of licensing. If desi n standards existing
at the time are not met, a license to operate the rep-sitory can not be
granted by the NRC.

Figure 5-4 in the draft EA (which deplets fuel stoi.age facilities) is 2
conceptual mode' of a preliminary plan. The configuration deplcted 1s not

necessarily the final design. In this regard, all necewsary permits will be
obtained.

Iasue: Alternative repository designs

Twelve comments were received on this issue. Mos. comments concerned a
lack of information in the EA about alternative desilgns {particularly s two-
stage repository, monitored retrievable storage (MRS), vertical versgue hori-
zontal waste emplacement, and backfilling) and their effects on the phyaigal
and socloeconomic environments.

Resgonse

The final EA indicates that a two-stage repository as described in the
two-stage repository report (MacDougall, 1%85) has been fully discussed along
with other options in Sectionm 5.1 of the EA. Remp access 1is an option for
the repository, and Chapter 5 has been rewrltten to reflect this; however,
vertical shaft access has not been precluded. Chapter 5 also provides a com-
parison of vertical and horizontal emplacement of waste. Present information
indicates that all impacte will be greatest for vertical emplacement, so the
EA is conservative. A study has yet to be made to determine the preferred
method. However, the cholce of au access method is an isaue of safety and
operating efficlency and will be resolved as part of the conceptual design
effort; it is not pertinent to the siting guidelines. The only activity for
the two-stage repository approach that is different from the approach des-
cribed dn the draft BA is the construction of the small Stage | waste-
handiing building. Operation of this facility will have negligible health
and safety impacts.

The possibility of fuel cowmsolidation elsewhere (e.g., a MRS facility)
18 under consideration, but has not been resolved., Analyses in the EA have
asgumed that these operations will be performed onslte, and it is therefore
conservative with respect to envirommental and sociceccicmic assessments of
the Yucca Mountain site. Section 141 of the Nuclear Waste Policy Act directs
the DOE to study the need for, and the feasibility of, construction of MRS
facilities for spent fuel and high-level waste {NWPA, 1983). It also directs
the DOE to submit to Congress a proposal that establishes a program for the
glting, construction, and operation of MRS facilities.

C.4-60

a‘nn 08 { 5.1 |



The inirial DOE plans for a MRS facility, ae reflected in the April 1984
draft Mission Plan (DOF, 1984), counsisted of & MRS facility to provide backup
storage capability shonld there be significant delays in the availability of
a geologlc repository. In this case, the DDE planned to propose to bulld and
operate a MRS facility ro store spent fuel until the repos.i.ory was ready to
receive it, As soon a8 the repogitory became available, the spent fuel
stored at reactor giter was to be shipped to the repositor- for packaging and
disposal, When the rupository had sufficlently reduced -‘he spent—fuel
backlog at the reactors, the MRS facility was to ship i1a spant fuel,
packaged in sealed waste disposal contalners, to the rrouaitory for any
additional preparation that might be necessary and for di-pasal.

The DOE has c¢arefully reanalyzed the provisicns of the Nuclear Waste
Policy Act (NWPA, 1983) and of the programmatic options in the June [985
Mission Plan (DOE, 1985) and is currently evaluating an integrated waste
management system that conslets of both storage and diaposal components., A
MRS facility is the part of the Integrated system that would perform most, if

not all, of the waste-preparation functions bhefore emplacement in a
repository,

Therefore, the MRS facility Iin the integrated wagte~management gystem
does not have the same role as the MRS facility studled in the past or
described in the draft Mission Plan (DOE, 1984). Its primary function isa
waste preparation for emplacement In a geologic repository. Ite role in
providing backup storage is secondary, although it could provide temporary
backup storage 1f the astartup of the repository is delayed. Locating the
waste-preparation functions (i.e., spent~fuel consolidation and packaging) in
an integral MRS facllity would, to that extent, simplify the design, con-
struction, and operatlion of the repository faclliities. By providing a pro-
cegslng and storage capaclity between waste acceptance fiom the utilities and
emplacement in a repository, the MRS faclility would help malntain better and
more consistent control over the flow of waste from reactor to repository.
An integral MRS facility would also provide a hub for the logistice of
managing apent-fuel transportation, cask-fleet operations, and cask-fleet
servicing, By shipping consclidated fuel to the repository, possibly in

dedicated trains, the onumber of cross-country shipments could be 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
funetions which would be performed by a MRS facility in an integrated waste
management system. Qualitatively, the enviroumental impacts discussed In
this EA encompass 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 facility if the MRS facility 1is .con-
structed separately.

Appendix A of this EA presents general background information on trans-—

pertation topics and issues. A description of & transportation system which
integrates the MRS facility into the waste management system was used to
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estimate the impacts of treansportation costs and risks. This n2w analysis
does not replace th> analysis for the reference case byt rather 1ls presented
in addition to it, The reference case and the MRS trawnsportation analysis is
found in Section 3.5 of the final FA,

The descriptica of the backfill option has heen ¢(lsrified in Section
5.1.3 of the fina! EA. However, sealing the reposit..y (as opposed to
back-f1l1ling) is & conservative assumption with regsr. to the severity of
~nvivormental impacts.

Finally, Table 3-12 {Compariscn between the two-si. ge repository concept
and the preliminary repository concept for the Yuceca Mountain aite) of the
draft EA is 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 and
current design) in terms of socioeconomic, transportation, and environmental
impacts.

Issue: Transport of men, materials, and waste

Three comments were received on this igsue. Several commenters asked 1f
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 used to ship
construction materials to the site. Other commenters asked about the nuclear
waste receipt rate In regard to trucks and trains wailting to be unloaded
because of illi-~defined "repcsitory acceptance standards.” An error was noted
in Table 5-11 (Spent fuel waste receipts by year, metric tons uranium
equivalent) of the draft EA concerrning the number and rate of spent-fuel
shipments.

Response

As noted in Section 5.1 of the draft EA, the pumber of shipments for a
glven waste disposal container quantity will be determined by the carrier-
type (rail or truck) selected, not the route.

The routes used by trucks gnd trains hauling construction materials for
highway construction to the site will depend on thelr point of origin.

Recelpt rate and repository acceptance standards for the weste have been
describaed in more detail in the final EA. The receipt rate indicated in the
draft EA on Tsable 5-11 (Spent fuel waste receipts by vyesr, metric tons
uranium equivalent) 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 toplcs were ldenti-
fied: waste storage and waste disposal container design.

Waste storage. Several commenters stated that defense and transuranic
wastes were discuesed inconsistently throughout the EA. Comments also
forused 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 tons of uranium (MTU)} and that the possibility of a MRS facility
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should be discussed. Auvother commenter stated that the health, safaty, and
thermal-loading implicaticns of emplacing 5-year-old fuel {(rather than
10~year-old fuel) in the repository should be discuseed.

Response. Varisus sections of the draft FA have hown rewritten to
include defense wastss, The EA did not consider the ditosal of transuranic
wastes In the repository, except to the extent that defe g£e high~level wastes
can be coneldered transuranic waste. Spent fuel will b the primary waste
material placed in the repository. Other waste 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 n¢ plauns to accept
waste from Three Mile Island.

In the EA the repository design assumes that a maximum of 70,000 MTU
will be emplaced, which ie consistent with the DOE interpretation of the
Nuclear Waste Policy Act (NWPA, 1983). Furthermore, after the construction
of a second repository, there would be no need to incredse the capacity of
the first repository. However, the Nuclear Waste Policy Act will allow
expansion if for some reason it 13 necessary.

The "Standard Contract for Disposal of Spent Nuclear Fuel and/or High
Level Radiocactive Waste" (10 CFR Part 961) establishes the contractual terms
and conditions under’ which the DOE will make avallable nuclear waste disposal
services to the owhers and generators of spent nuclear fuel and high-level
radicactive waste as provided In Section 302 of the Nuclear Waite Policy Act.
The contract designates spent fuel aged as little as 5 vears out of reactor
asg standard spent fuel. The Standard Contraect (10 CFR Part 961) and the
Misslon Plan (DOE, 1985) both specify that the DOE will accept fuel for
disposal on an "oldest first” basls., Therefore, for mowt of the first
repository receiving and emplacement period, the average age will be greater
than 10 years with an estimated 5 to 10 percent aged as little as 5 years.
The current EA reference design 1s based on 10-year-old fuel.

The DOE haa not yet conducted studies to assesa the impact of accommo-~
dating this amount of 5-year—old waste. These studiles will be performed
during the license application design phase of the repository design process.
At this point, the DOE believes that the incremental impacts on the environ-
ment due to any received 5-year-old waste 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 1is approved by Congress, it may be desirable
to age the 5~year-old fuel at the MRS facility prior to disposing of it in
the repository. An analysis of aging will be performed in conjunction with
the studies discussed above, 1f the MRS facility is approved by Congress.
The MRS facility is dichSsed 1n the 1ssue entitled "Alternative Repository
Designe.”

Waste disposal container design. Several commenters requested a better
explanation of "high-integrity package," and for the distinction between
"canisters,” "casks,” and “packages.” A few commenters stated that there are
many unanswered questions about the waste diesposal containers, and one com~
menter asked if the conc¢lusions about the repository would change iLf the 11fe
span of the waste packages d¢ 'less than 300 years.
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Response. The final EA contains a better explanation of wasta dispesal
containers, casks, aw’ packages. High-integrity packages are packsges that
will contain wastes {~r at least 300 years, The casks used to transport
waste to the repositevy will be licensed by the NRC. Wr;te disposal con-
tainers used at the repugitory will be designed to safei contaln wastes.
This design will be h:.ged on testg already in progress,

The waste package is one element of a multiple barr.2r gystem designed
to provide waste contaloment, However, Lf the life spg1 of the waste pack-
ages 1is estimated to be less than 300 years, a redesign i the package would
be required.

Issue: Repository operations, waste emplacement, and waste retrleval

Thirteen comments were recelved on this issue, and separated into two
toples: waste acceptance and waste retrieval,

Waste acceptance. Many questions were asked sbout the standards by
which waste will be accepted and emplaced at the repository and the remedial
actions that would be taken if the waste was unacceptable. Questions were
asked about how the repository will handle a peak of shipments caused by such
things as weather-delayed trucks 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 if there was a power outage., Other reviewers wanted more infor-
mation abcut the heliport planned for the repository, including: the number
and frequency of flights; whether the stability of subsurface openings will
be monitcored duriag operation ¢f the repository; and whether the ALr Force
would provide security for the repository.

Response, The waste-receiving facility provides the interface between
incoming waste shipments and the hot-cell facility in which the waste 1s
placed in waste disposal containers. The waste—emplacement rate of 3,000 MTU
per year is an average rate. To allow for wvariations in recelpt rate,
unloading facilities will be designed to accept waste at a higher rate, In
addition, onaite storage of 150 MTU of waste will be provided for the Stage }
facility, plus 750 more for the Stage 2 facility to accommodate variations In
the shipping rate caused by such things as weather-delayed trucks arriving at
the gsame time., A waste package is suitable for emplacement 1f the closure
weld 1s sound, the package is not physically damaged, aund the outer surface
1s free of radicactive contamination.

Vehicles walting to be unloaded will contain waste in licensed shipping
casks and could rarely be contaminated. If they were contaminated, washing
would be the preferred method of decontamination. The wash water could then
be decontaminated, through such means as centrifuging, and re-ugsed as
appropriate. Sollds extracted from the water could then be packaged in drums
and put in the repository.

The incoming waste must meet certain acceptance standards in terms of
external radfation and mechanical compatablility with waste~handling
equipment. Radiation levels will be checked and certified prior to shipment
from a reactor and then recertified at the repository. The most iikely cause
for a waste shipment not meeting acceptance standards is mechanical damage to
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the cask fittings durlng tranait. Detection of additiomal radiation would
not necessarily be asdoclated with such damage, but repairs would be required
prior to unleoading tu+ transport cask.

Studies are curreutly being done by the DOE for all articipants at the
NTS and their future power needs. It appears that power iz available for NTS
expansion, including the repesitory, from the Nevada Po r Company and the
Valley Co-op. 1In case of power disruptioms, the reposit.:y will be equipped
wlth stand-by gensrators to provide power to safety~relit:d equipment.

An analysis of helicopter traffic into and from tlie repository will be
considered for the final safety analysis or the Enviroumental Impact
Statement, The aircraft impact-analysis conducted for the safety analysis
provides & bounding case for the EA,

Monitoring, mailntenance, and inspectlon of the undarground openings
would be a normal part of repository operations. Sensors will monitor
opening stability, temperature, and radiological and ncnradiological air
quality. Monitoring of emplacement boreholes will include measurements of
temperature, radiation levela, and sldewall conditions.

Security services at the vepository will be provided by a private
contractor,

Waste retrieval. Additional Iaformation was requested ahout waste
retrieval, such as an analyeis of a worst—case accildent. Also mentioned was
a concern that the waste would not be retrievable for more than 50 years
after emplacement. fne commenter wanted to know where the wastes would be
stored 1f they were retrieved.

Response. The position of the Office of Civilian Radioactive Waste
Management (OCRWM) Program on the lssue 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
yvears after the first waste is emplaced in the repository, unless a longer or
shorter time period 1s specified by the Secretary (DOE) and approved by the
NRC. This condition will be maintained until the satisfactory completion of
a performance confirmation program as stipulated 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 any time for 50 years after the start of
waste-package emplacement. For design purposes, 1t 18 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 provieion in 10 CFR
Part 60.111, in which public health and safety conslderations are of primary
importance 1n any waste-retrieval operation,

The capability to retrieve the waste packages from backfilled rooms
would be demonstrated prior to a decision to backfill the waste package
storage roome 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.p of the advantages of early bact{illlag versus the
digsadvantages of Iincveased difficulty of retrieval.

During the sumser of 1985, the DOE developed a pouition on retriev-
ability to fully describe and document all design, constvuction, 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 egqulpment needs. These
retrieval effects will be analyzed and addressed durin,; the site character-
ization period and #ubsequent design phases supportis,. the Ilicenae
application.

Use and storage of wastes that had been retrieved would depend on the
reason that retrieval was initiated.

Ispue: Materilal, energy, and labor rcgulrements

Twenty-three comments were received on thia issue. Because of the
variety of subjects within this 1issue, 1t has bheen separated further into two
topies: materials requirements and labor force estimates.

Materials requirements. Additional information was requested about the
types, amounts, and sources of materials that would be required for the
repository (incleding the rail apur and access road); the source of these
estimates; and the potential conflicts these requirements may pose on a
growing Las Vegas. A few commenters stated that, to the extent possible, raw
materials 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 consvmption could have on locat demand. Fipally, one com-
menter requested the source of information for Table 5-8 (Batimated require-
ments for construction equipment) of the draft EA.

Response. The types and amounts of materials required for a repository
are listed in Sectiom 5.1 of the final EA. Materials for constructing the
repository will probably be obtained from the most eccnomical sources, which
in many cases may be local. The purchasing details are not known &t this
time, but are reserved for detailed study at a future date. Material and
resource requirements for constructlon of the rail and road are included in
the overall estimates 1n the EA. It is the DOE view that a comprehensive
discussion of potential conflicts between the material-supply requirements of
the repository and Las Vegas is more appropriate for the Enviroonmental Iampact
Statement. FEstimates of material and rescurce requirements in the final EA
are derived from MacDougall (1985), which now containg 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 gallions per year and remain at this level for
the next 26 years. The minimum average water demand for the following
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23 years of operatioun would be approximately 2,500,000 gallons per yeasr.
Analyses to date inrlcate that sufficlent water to support the repository can
be obtained from nei or existing wells at the NPS (such as Well J-13) for
which the DOE has weter rights,

The estimated remand for electrieity for the repo:ltory 18 less than
5,000 million kilowatt hours, The DOE 18 currently ec ducting a atudy of
future load and power requirements of the Nevada Test Sire,

The source of iInformation for coastruction eqguipwmezst (Table 5-8) 1s
based on assumptions oresented by project partielpants .fith construction-
related experience. The estimates in this table are based on typical
requirements for the construction of a large facility,

Labor force estimates. Sevaral commenters questioned the method by
which labor force estimates were made in the draft EA.

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

Uncertainty in 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 lower bounds ow these estimates.

Part of the criticlsm of the labor force estimates is related to the
uncertainty surrounding the actual design of the repository. It is true that
the deaign of the repository is stili preliminary. That, however, 1{s
precisely why additional impact analyses are planned, and why detalled socio-
economic studles await more specific information about the design. Results
of thege future impact studies will be included in the Envirovmental Impact
Statement.

Issue: Compatibilicy with non-repository operations

Two comments were recelved on thig issue. One requested a discussgion
of radio and electronic emissions from the repository that could affect
nearby military operations and weapons testing. Another requested infor-
mation about the potential danger toc the repository and the repository
workers from routine weapons teating.
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Rasgouse

Construction and operation of the repnsitory would result in both radio-
electronic emlssions and additional noise levels at the .ite, Radio traffic
would be assoclated with incoming traffilc, material, anc waste shipments.
Radic frequencles will be selected that will not interfeve with ongoing
civilian or military activities in the area, Potentis. effects of radio-
electronic emissions on Alr Force operstions will be cori lnually asgessed as
the repository program develops,

The DOE proposes to remove underground workers at tl. repository during
wegpons testing as a precaution, If a repository 1s condtructed at Yucca
Mountain, 1t will be buillt to withatand the ground motion from either natural
earthquakes or from underground nuclear explosions,

Issue: Miscellaneous

Three comments were received that were classified ia this issue area.
One commenter requested an axplanation of the term indirect employees.
Another commenter asked if ssaboteurs could, st some time in the future,
extract the wastes. Finally, one commenter gtated that the first paragraph
of Section 3.1.2.]1 of the draft EA was unclear,

Res ponse

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 demend for goods and services,” All of Section
5.1 of the draft EA has been rewritten for the final EA. As a part of this

revigion, Section 5.1.2.1 was reviewed and edited ic an attempt to make the
text more clear.

The finsl repository deelgn will include a number of physical security
systems to prevent potential sabotage to the repositoery or to its contents,
Other security measures will be developed in later design stages.
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.5 POSTCLOSURE RADIOLOGICAL SAFETY

Thias section inrludes comments on the condition and perfeormance of the
repository over the long term, after it is closed and :ealed. With the
exception of izsues related to climatic change and long-iexm site ownership,
all comments addraess the geologic or hydrologic features vt the site.

Comments in this category address the postclosure syvetem guideline and
all the sultabillty analyses for individual guideline» that support the
evaluation of the system guideline. These include all .:ralyses in support of
the BEnvironmental Protection Agency and Nuclear Regul: zory Commission
regulations governing the long-term performance of the repository (40 CFR
Part 191 and 10 CFR Part 60). Many of these guidelines cannot be avaluated
fully until after site characterization, Thig section, cherafore, includes
many comments that address some important data uncertainties about the
repository syetem.

C.5.1 GEOHYDROLOGY

The geohydrology guideline addresses the present and expectad character-
igtics of the geohydrologic setting of the site and related processes
cperating within this setting., The favorable, potentially adverse, qualify-
ing, and disqualifying conditions establish the basis for determining if the
geohydrologic characteristies and processes are compatible with waste
containment and 1solation. The 193 comments recelved in this category were
divided into six issues: (1) General Comments and Challenges, (2} Travel-
Time Calculations, {3) Flux Estimates, {(4) Climatic Effects, (5) Unsaturated
Zone Conditions, and (6) Saturated Zone Conditions.

Insue: -General comments and challenges

Twenty-seven comments were recelved covering general concerns in geo-
hydrology and challenging 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-
ization, and miscellaneous.

Data adequacy. A few commenters questioned the approaches that will be
used to test the applicability of conceptusl! models, to establish that
appropriate field data will be obtained, and to maximize the utilization of
the limited avallable data. Additional comments addressed the overall
adequacy of the data base to support the conclusions reached in the Environ-
mental Assessment (EA).

Response. The U.S, Department of Energy (DOE) intends to use computer
models and professional judgment to refine and test conceptual models, As
suggested in one of the comments, output from computer models 1s a valuable
source of direction for future fleld-data acquisition. It is recognized that
the DOE will need to establish by modeling and expert judgment that it has
collected sufficient and representative data to support statistically valid
conclusions, It is also recognized that a number of analytical approaches
should be used in the case of a limited data base., Thiz is exactly the
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resgoning that hes leen applled to eatimating flux in the unsaturated zone
{see issue on flux gtimates)., On the question of the overall adeguacy of
the EA data base, i should ba noted that Appendix IIL of 10 CFR Part 960
does not call for an unequivecal conclusion for qualifying and disqualifying
conditions at the present stage of siting., Text changer have been made where
appropriate to emphasize the uncertaintles inherent in the data base, the
conceptual models, wnd the resulting concluslons.

Qualifying condition evaluation. Some comments s re directed at the
qualifying condition for geohydrology, stating that =valuations are
unsupported and misleading, that the appropriate conclus.on would be that no
information shows that the site 18 qualified, or that data are insufficlent
to draw any neaningful conclusions,

Response. The basis for a preliminary Einding that a site may be
nominated and recommeénded for characterizatlion 1s reviewed in the first
regponge under this i{ssue, and is taken from Appendix I1I of the DOE siting
guidelines., The DO has evaluated the Yucca Mountain site against the
technical guidelines, as required by 10 CFR Part 960, and has reached con-
clusions of site suitabllity on the basis of avallable evidence and best
scientific judgment, Text changes throughout Chapter 6 of the final EA have
been made to incorporate expliclt statements of uncertalnty where appro-
priate. The DOE agrees that information ig insufficient to demonstrate that
the site ls qualified. This decision must swait site selection. Howevaer,
the evidence alsc does uot indicate that the glte 1s not qualified, which La

the appropriate finding for the nomination and recommendation of a aite for
site characterization.

Site characterization. Questions were received relating to aite
characterization, noting that site-specific data are neaded to apply regional
models with reasonable certalnty to alte conditions and processes. 1t was
suggested that future characterization may not change rhe f{nding on the
third favorable condition, which presently concludes that the site caunnot be
readily characterized and modeled with reasonable certainty. Several
commenters pointed out weaknesses in the brief section entitled "Plans for
Site Characterization", apecifically noting the difficulties in character-
izing the vadose zone. Two commenters raequested that some quantitative

measures of the amount of investigation that has been conducied be added to
the EA.

Response. The DOE recognizes that site characterization could lead to
changes in the findings su the technical guldelines. Reevaluation after site
characterization is explicitly required for the qualifying and disqualifying
conditions by 10 CFR 960.3. The need for more site-specific data to refine
and test conceptual models and to apply regilonal models to site-specific
problems 1s recoguized {(see the flrst response under this issue). All
aspects of vadose zone hydrology, including fracture flow under saturated
conditions, will ba studied during site characterization by field testing, in
situ testing, laboratory experiments, and numerical analyses and simulations.
Information pertaining to the types of site investipations conducted to date
area covered as part of the discussion in Sectlon 6.3.1.1.2 and in relevant
data sections of Chapter 6. Data from these Ilnvestigations that were
relevant to and representative of site conditions and processes wera used in
evaluating the auitability of the site for characterization.
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Miscellaneous, The miscellaneous comments addressed concern about
public health and safety, the conservatism of conclusions regarding behavior
of natural barrlers at the sgite, a quastion of the need tor engineeved
barriers, and the need f-r an expanded dlacuszsion of the basfc premises that
underlie unsaturated zonus dilsposal,

Response., The DO¥ 1s required to meet the requireme:.¢ of the DOE
siting guidelines, the Muclear Regulatory Commission (NRC), ind the Environ-
mental Protectlon Agency. These requirements should adega-ely ensure the
protection of public health and Bafety. Although engineer & barriers are not
used in the evaluations «f technical guldelines in suppors nf alte sult-
ability, they are tc be consldered In order to establish tha the presence of
englneered features will not degrade performance of natural barrlera, It
should also be noted that the NRC requirement for substan-lally complete
contalmment for 300 to 1,000 years 1is iIntended to ensure that the most
hazardous materials, which are present early in the decay process, have been
reduced to low levela 1f and when the period of controlled release begins,.
The DOE has taken a counservative position in the prelimina:y assessmant of
performance. It is recognized that further data and analysls are needed to

assess reposltory performance with the level of confldence eaventually
raquired by the NRC.

The basic premises regarding unsaturated zone dieposal are covered as
part of the discussion in the postclosure syatem guldeline, Section
6.3.2,2,1, except for the point mentioned in the comment that dilution of
vadese water by the larger quantities of water in transit in the saturated
zone Bhould be coneldered in the overall evaluation. This aspect of lscla~
tion which ie provided by the unsaturated zone will be further evaluated as
flow pathe are better defined during site charvacterization.

Issuet ‘Travel-time calculations

Forty-four comments were recelved addraessing various aspects of the
travel-time calculations that support the evaluation of the disqualifying
condition and the first favorable condition. These comments were subdivided
inko the following topice: challenges to travel times, uncertainties in
calculations, and isotope ages of ground water.

Challenges to travel times. Numerous comments contalined specific
challenges to the DOE conclusions that the travel time from the disturbed
zone to the accessible environment exceeds 1,000 years, as required by the
disqualifying condition, and that the travel time; in fact, exceeds 10,000
years, as required for claiming the first favorable conditlon. Several of
the commenters challenged the use of 1| millimeter {0.04 inch) per year as the
likely flux, and requeated that ranges of values for flux and othar hydro-
loglce properties and parameters be used to establish a range of travel times
that include fracture-flow scenarios. Gilven the uncertalnty and variability
in many of the properties and parameters and the absence of crxitical daca,
gseveral commenters stated that little confidence should be placed iIn
calculated travel times and, further, that clalms of conservatism are
unjustified, An alternative travel-time calculation 18 provided in ona of
the comments, and results of thls calculation were uged to claim that the
travel time may be less than 1,000 years.
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Resnonse, The draft EA text in Section 6.3.1.1 haas been reviged to
include diacussion of uncertainties related to travel-time calculations.
Section 6,3.,1.,1.5 has ween revised, and total travel-time distributions for
the upper bound on ex;scted flux of 0.5 millimeter (0.02 Inch) per year are
given, The travel-time calculations 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 ar: based on random
sanpling of hydrogeologic parameters for many 10~foot—thi ¥ elements in each
hydrogeologic unit. The means and standard deviations for effective porosity
and saturated matrix conductivity for the hydrogeologic uvuits considered in
the travel-time calculations are also presented in the -“evised text In
Table 6-17.

For purposes of calculating travel times, the three-~dimensional volume
of each hydrogeclogic unit beneath the repository area was subdivided 1into
vertical columns and then further subdivided inte 10-foot~thick incrementa.
Particle velocity for each element within a hydrogeologlic unit was determined
by randomly sampling a value of saturated hydrawlic conductivity from a range
of values appropriate for that unit, This form of raudom sampling is
referred to as random fleld sampling; the probability of selecting a given
parameter walue is determined by the shape of the frequency distributlon for
that parameter. The selected conductivity valve 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 calculated by dividing the flux value by a randomly selected valua for
effective porosity. If the flow occurred through fractures, the velocity of
flow was determined by dividing the caleulated 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 obtaln a matrix flow time ag well as a fracture flow time for
each element characterized by fracture flow, This procedure was repeated for
each 10-foot—thick element within each of 963 vertical columns. The sum of
all individual element travel times through each column represents one
realization of total travel time. The procedure was repeated 10 times for
each column to give a representation of the variation in travel time due to
the uncartainty from sampling of hydraulic parameters. Resulte are shown as
a total travel~time histogram and cumulative frequency curves for each
hydrogeologic unit.

Aun alternative approach to the calculation of travel times 1s also pre-
sented in Section 6.3.1,1.5, whereby one value of conductivity and effective
porosity was gampled for the entire thickness of each column in each hydro-
geologie unit. This approach yields higher, but probably physically unreal-
istic, estimates of the probadbility of continuous fracture flow and rapid
matrix flow than the sampling method just described, which more realistically
accounts for vertical as well as horizontal varfation in the hydraulic
parameters, The results for this highly conservative alternative approach
are included in the text to indicate the potential igolation qualities
provided by the rock due to variations in hydrologic parameters in the
vertical direction and to acknowledge travel times that could occur In the
highly unlikely event that fracture flow were sustained throughout continuous
vertical paths within each hydrogeclogic unit.
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Migcellaneous. “he miscellaneous comments addressed concern about
public health and saficy, the conservatiem of conclusions regarding behavior
of natural barriers 2. the site, a question of the need for englneered
barriers, and the need for an expanded discussion of the bisic premises that
underlie unsaturated none disposal,

Response. The NF is required to meet the requlrcueats of the DOE
siting guidelines the Nuclear Regulatory Commission (NR( ', and the Environ~
mental Protection Agency. These requirements should adec jately ensure the
protection of public health and safety. Although engin e+wd barriers are uot
used in the evaluatiorni of technical guidelines In suppcrt of site suit-
ability, they are to be conslidered in order to establish that the praesence of
englneered features will noet degrade performance of natural barriers, It
should also be noted that the NRC requirement for substantially complete
contalmment for 300 to 1,000 years 1s intended to ensure that the moat
hazardous materials, which are present early in the decay process, have been
reduced to low levels if and when the perfod of controlled release begiuns.
The DOE has taken a conservative positlon in the preliminary assessment of
performance. It ls recognlized that further data and analysies are needed to

assess repository performance with the level of confidance eventually
raguired by the NRC.

The basic premises regarding unsaturated zone disposal are covered as
part of the discusaion in the postclosure system guldeline, BSection
$.3.2,2.1, except for the point mentioned in the comment that di{lution of
vadose water by the larger quantities of water in transit in the saturated
zone should be considered in the overall evaluation. This aspect of isola~
tion which 1s provided by the uneaturated zone will be further evaluated as
flow patha are hetter defined during site characterization.

Iggue: Travel-time calculatlions

Forty~-four comments were recalved addressing various aspects of the
travel-time calculations that support the evaluation of the disqualifying
condition and the first favorable condition. These comments wera subdivided
into the following toplcs: challenges to travel times, uncertainties in
calculations, 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 diaturbed
zone to the accessible enviromment exceeds 1,000 years, as required by the
digqualifying condition, and that the travel time; in fact, exceads 10,000
yeara, as required for claiming 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 parameters be used to establish a range of travel times
that include fracture-flow scenarios. Glven the uncertainty and varlability
in many of the properties and parameters and the absence of critical datas,
geveral commenters stated that little confidence should be placed 1in
calculated travel times and, further, that clalms of conservatism are
uniustified. An alternative travel~time calculation 1s provided in one of
the comments, and resulta of this calculation were used to claim that the
travel time way 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 1ls vertiral and uniformly
distributed in time &.4d space, the hydraulilc gradient in the unsaturated zoune
is unity (only verticul flow occurs), the effective hydr-ulic conductivity
through the matrix of any given roek volume 1& equal to ine flux (i.e., the
saturation adjusts t- a conductivity exactly sufficient 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 is simply flux divided by effective prrosity,

The travel time 11 the saturated portion of the flgt path 1s calculated
for a digtance <f 5 kilometers (3 miles), using a hydras.lic gradient of
3.3 ®x 10 7, which was derived from water level measurements.

In the case of the disqualifying condition (10 CKFR 960,4-2~1}, the
requirement is that "... the pre-waste-emplacement ground-water travel time
from the disturbed zone to the accesslble environment Is expected to be less
than 1,000 years along any pathway of likely and significant radionuclide
travel.” Beceuse this condition 1s a restatement of the travel-time
requirement from }(Q 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) atates that the "likely” modifier in the NRC performance ohjectivae
anticipates that theoretically possible, but extremely unlikely, paths will
be excluded when determining whether the performance objective has been met.

Consldering the evidence avallable to date for the pre—-waste-emplacement
travel times at Yucca Mountain, the mean unsaturated zone travel time is
about 43,000 years; the range of ungaturated zone travel times Is estimated
to be from 9,345 to 80,095 years. Adding the S5-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 Sectilon
6.3.1.1.5; they demonstrate that the Yucca Mountain site meets the require-
ments for not being disqualified with respect to the geohydrology disgualify-
ing condition.

For the first favorable condition, the evaluation is to be for "..,. any
path of likely radionuclide travel”. This condition does not specify that
slgnificant quantities of radionuclides are likely to follow the path,
Therefore any path that could transport radionuclides must be considered in
this evaluation, As stated above, the range of travel times is between 9,485
and 81,235 years; only one realization out of 9,630 realizations of .the.
travel time model produced a travel time less than 10,000 years., The favor—
able condition is therefore judged to be present.

Uncertainties in calculations, Many comments were received regarding
various aspects of uncertainty on the parameters used to calculate travel
times; they suggested that further studles are necessary to adequately
characterize both unsaturated and saturatad conditions. Several commenters
suggested that a range of saturated zone travel times should be calculated
becauae of sgimplistic models and paucity of appropriate data. Other
commenters pointed out that uncertainties in flux estimates should be stated
and the potential effects of higher fluxes should be considered. Effective
porosities and hydraulic conductivitiea in the FA were noted to be provided
as single or mean values, with no ranges given and no explanation of:why
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these values were judged to be conservative. One commenter notad that the
degree of saturatict was not takem into account for travel-time calculations,
and another noted that the cross-over point between matrix and fracture flow
cannot be predicted at current levels of understanding. Ons commenter noted
that specific NRC siting regulations have not been ::tj; another noted
confusion over the awanner in which the disturbed zone wy: defined in the EA.
The possibility for rapid water flow through fractur o was mentioned in
several comments, and one commenter suggested that the >sverall uncertainty iIn
ngtimates of travel time must be the additive uncer’a.nty in all of the
parameters used fo calculate travel time., Two commi 1.¢rs stated that it
would be useful to laclude the effects of heat Iin thz ground-water travel
time estimstes.

Response. The DOE agrees that further studies are required to ade-
quately characterize the uneaturated and paturated zonea at Yucca Mountain.
Various surface and in situ experiments and teste will be conducted during
aite characterization to attain this goal. The final %A considers a range of
effective porositfies and saturated hydraulic cenductivities in the unsatu~
rated zone travel~time calculations presented in Seection 6.3.1.1.5. The text
has been revised to convey more accurately the baails for using an upper bound
on flux of 0.5 millimeter (0.02 inch) per vear for the unsaturated zone
travel-time calculations. A flux value of 1,0 millimeter (0.04 inch) per
year was also consldered 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 Section 6.3.1.1.5 (Table 6-17), along with
references to the sources of the values., The DGE disagrees that degree of
saturation was not taken into account for travel-time calculations, because
eatimates of effective porosity took into account the eatimated percent of
volds drained.

With regard to the comment that crosgs—over poilnts between fracture and
matrix flow cannot be predicted, a recent computer simulation study by Wang
and Naragimhan (1985) developed a statistical theory to describe flow along
and across fractures that separate partially saturated matrix blocks. Their
aimulations findicate that fluid flow in a partially saturated, fractured,
perous rock unit can be simulated approximately without taking fractures into
account., However, to simulate the response of this rock unit to non—-steady-
state fluld flow that included sufficlent flux to induce some fracture flow
would require characterization and simulation of fracture network geometries
and knowledge of discrete fracture characteristics. This detailed fracture
information would be very difficult te obtaln.

The comment noting that the NRC siting regulations have not been met
1llustrates a misconception about the purpose of the EA. NRC requirements
for aiting will not be applied until licensing Iinteractions between the NRC
end the DOE are in process for a potential repository. The purpose of
Chapter 6 of the EA Is to provide a detailed atatement 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 boundaries of the disturbed zone will not oceur

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 distur“ed zone 1s 50 meters (164 feet) below the centerline
of the repository, ang it is thought to be unlikely that repository-induced
changes beyoud these distunces could significantly affact repusitory
performance. In the calculations of travel time and in casputer simulations
of travel times, the nossibility for rapld water velocit!'s during fracture
flow ia explicltly corsidered. On the question of addit 2 uncertainties,
the final EA discussiuns of travel time clearly describe mcertainties in the
calculations., However, 1t should be noted that extreme . >plication of this
philosophy can lead to totally unrealistic predictions rh:.t are far removed
from the expected conditions and processes.

Heat effects on rock properties that might influence ostclosure travel
times will be studied during site charvacterizatlion through performance
assessment scenarlo analysis. The disqualifier for gechydrology is for
pre~emplacement travel time and heat is not appropriately considered for that
calculation.

Isotope ages of zround-water. Commenters questloned the absence of data
from established lsotope technigues 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 of contact with the atmosphere. Using
this approach, one commenter suggasted that several wells in Fortymile Wash
may contain water components as young a8 30 years old. It was further
suggestad that carhon-l4 ages may Indicate rapid ground-water movement ok
substantial recharge through Yucca Mountain. One commenter suggested that
travel velocities in fractures within the Rainier Mesa vadose zone have heen
estimated at meters per day, and further stated that the presenca of
10,000-year-old ground waters at Yucca Mountain Iundicates that elther the
carbon~14 ages are wrong or the travel-time estimates are off by &bout a
factor of 2. Another commenter combined a question of ground-water age
enstimates with a statement that ne evidence was offered to support the
conservatism of placing the dieturbed scne at the base of the Topopah Spring
wielded unit.

Response. Isotope ages for ground water are reported by Claassen
{1983); Benson et agl. (1983); and Waddell et al. (1984). Tritium data
mentioned in the comments may indicate a "soll-water" contributifon, although
obtainihg uncontaminated samples has been difficult in the past and results
ara not definitive. Claassen (1983) suggests that a major recharge avent
between 9,000 and 17,000 vears ago can be detected by use of carbon-14 ages.
The comment regarding the possibility of rapid recharge at Yucca Mountaln
does not consider the fact that a 10,000-year-old carbon~l14 age rgpresents a
minimum age for the water, The possibility of mixing of water of different
ages, and of the occurrence of local recharge eventa beneath Intermittant
streams, makes the 1sotope age—~dating technique an inexact sclence., Use of
corrected carbon~14 ages must contain specification of the correction method
used, because no unique solution is pessible. & lack of agreement between
hydraulically computed velocities and geochemically computed velocities is
not surprising. The assumptions are different, and 1t may be arroneocus to
assume that water sampled down the hydraullc gradient from another sampling
locality is 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 necessarily contra-
dictory. . S :
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Rapid travel times 1in other layared volcanic sequances are possible,
depending criticall:y upon the infiltration and the current degree of satura-
tion., In the case ,f Rainier Mesa, elevations are 2,250 to 2,340 meters
(7,380 to 7,675 feat) (White et al., 1980), whereas the elevatiom at Yucca
Mountaln 1is about [ 500 meters (4,920 feet), Using trbles in {zarneckl
(1985), recharge at Ralnler Mesa would be expected to Y« at least 7 percent
of the annual precivitation, which is currently about 21 to 300 millimeters
(7.8 to 11.7 inches; (Figuce 7, Czarneckl, 1985). Rec irge at Rainier Mesa
is probably a minimum of 50 millimeters (2.0 inches) g-zater than average
precipitation at Yucca Mountaln; an upper bhound on rec arze at Yucca Mountain
is estimated to be 3 nercent of precipitation.

The criticel factor regarding travel times in pertially saturated,
fractured, porous tuff i1s clearly indicated on the simulations reported by
Wang and Navrasimhan (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 Rainler Mesa is 95 percent, whereas average saturation in
the welded Topopah Spring Member at similar depths at Yuecca Mountain 1s 65
percent {Montazer and Wilson, 1984). Wang and Narasimhan (]1985) show that at
points near full saturation, the role of fractures is critical in modeling
fluid velocities. They polnt out that vertical velocities 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. These results indicate that at higher degrees of satura~
tion, as is the situation at Rainler Mesa, rapld fracture flow is very
probable. All evidence to date suggests that vary limited fracture flow
occurs within the Topopah Spring welded unit under current conditions,
although some fracture flow may occur whan lateral flow carries excess net
infiltratien to structural features {(Montazer and Wilson, 1984).

The comment on the conservatism of the position of the disturbed zone is
covered under the immediately preceding response.

Issue: Tlux estimates

Twenty-geven comments were recelved regarding the approaches for esti~
mating fluxes, the uncertainty of current flux estimates, and the validity of
the conceptual model for unsaturated flow. The comments have been subdividaed
into the following topica: unsaturated zone conceptual model and current
flux estimates.

Unsaturated zone conceptual model. Several comments addressed aspects
of the counceptual model for the unsaturated zone developed by Montazer and
Wilson (1984}). Two commenters suggested that the model Ls treated as though
it has been verified and that data are insufficient to reach this conclusion,
particularly because other models could be developed. Another commenter
suggested that fracture flow is plausible in the densely welded units,
although available data are insufficlent to resolve this question. Two
commenters point out field data for the vitric Calico Hills nonwelded unit
that 18 judged to conflict with predictions of the conceptual model. Other
commenters questioned the validity of the capillary-barrier concept.

Response., Text 1in the EA has been revised to explain how computer
modeling will be used in an iterative fashion to refine and test conceptual
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medels as more data are obtained during site characterization. Given the
current understanding o' unsaturated flow, the conceptual model is jndged to
be sufficiently flexibie to accommodate improved understending of the
unsaturated zone. If sjound to bhe invalld, the conceptual model will be
revised.,

The DOE believes che concepts of lateral flow, perme: sility barriers,
and caplllary barriera are supported by avallable fleld de-a and preliminary
results of modeling. The EA text has been revised to elsborate on the
evidence that supports this conclusion and to provide ads {iional references.
1t is not correct, as stated in one of the comments on tuip topic, that the
flux entering through the Tiva Canyon Member must equal th: recharge beneath
the primary repository area. As discuesed In Montazer and Wilson (1984),
lateral diversion to bounding faults may cause very limited recharge directly
beneath the primary repository area. A higher degree of saturation in the
lower Galico Hills nonwelded unit could result from caplllary forces drawing
water upward from the water table. In addition, water cositents reported for
the Calico Hille are from both the saturated and unsaturnted zones. All of
the reported umsaturated zone cores were drilled with foo.m or water. Pre-
liminary results to date suggest that neither wet— nor dry-drilling methods
cause significant changes in water centent of core samples. The Calico Hills
vitrie facies 18 underlain by a thick zeolitic facles throughout the primary
repository area (Montazer and Wilson, 1984) although in part of the area, the
zeolitic facies 1s in tha saturated zone. Travel-time calculatlons are
provided for both the vitric and zeolltic Calico Hille unite in Section
6+3.101.5 of the EA.

The DOE acknowledges that direct evidence 1s currently lacking to
support the concepts of permeability and capillary barriers. Evidence of
very low flux in the Topopah Spring unit (Montazer et al., 1985) combined
with estimates of higher values of regional recharge fluxes support the
concept of lateral flow and the probable effectiveness of the capillary
barriers. Perched water 18 not requlred for lateral flow to occur, as was
suggeated by several coumenters.

Current flux estimates. Numerous comments addressed aspects of the
evidence supporting the current flux estimates for Yucca Mountain. The
nature of the contact between the Topopah Spring weided unit and the Calico
Hills nonwelded unit was queationed, as was the support for the statement
claiming there is no evidence for fracture flow in the hoat rock. One
commenter suggested that authigenic minerals in fractures provide Indirect
evidence for fracture flow., The long—-term constancy of flux was challenged
as well as the lack of consideration of future possible higher infiltration
rates. Current flux estimates were challenged as unsupported or poorly
supported, and 1t 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 as an additional source of
uncertainty in flux. One commenter noted that because the slte cannot
presently be readily characterized and wodeled with reasconahble certalnty,
there 1s no proof that future studles will reach this goal, and that other
conclusiona are weakened by this fact. One commenter polnted out that if
current flux estimates were established to be too low, then travel times may
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not meet the 1,000 year reqiirement. 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 is not the only reasonable
description of avs.lable information.

Response. U:ing various lines of evidence, the {{L has concluded that
the downward fluyx In the host rock probably 1e les: than 0.5 millimeter
(0,02 inch) per year. The conclusion is based on in. semmation presanted 1in
Wilson (1985). The DOE has revised Section 6.3.1.1 & of the EA to convay
more accurately tha basis for the estimate of fli«c and has included
statements concerning the degree of uncertainty.

According to the conceptual model (Montazer and Wilson, 1984}, little if
any flow occure in the fracturee of the lower part ol 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
units depends on whether the vitric or zeolitle faciee of the Calico Hills
nonwelded unit are present. The pore sizes of the vitrie facles are much
larger than those of the matrix of the Topopah Spring unit and may result in
a caplllary barrier where those units are in rontact. Conversely, the pore
sizes of the zeolitic facles are about the same as for the matrix of the
Topopah Spring unit, resulting in continuity of matrix flux across the
contact. Flux within the Callco Hills nonwelded unit probably occurs with
some lateral component of down-dip flux because of the existence of layera
with contrasting hydraulic conductivity in the unit. Water that flows down
dip along the top of the Calico Hills nonwelded unit slowly percolates into
this unlt and slowly diffuses downward. Thls down-dip flow probably persistas
for longer distances along the upper contact of the zeolitic facies, which
has less permeability than the vitric facles, 1In elther case, flux ianto each
facles 1g more or less distributed evenly. Fracture flow may occur within
the uppermost lavers of the Calico Hills unit, but diffusion into the matrix
probably removes the water from the fractures deeper i{n the unit, and flow
becomes limited mostly to within the matrix except along the structural
flowpaths, according to the conceptual model of Montazer and Wilson (1984),

Theoretical curves presgeuted in Montazer and 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
velecities eimilar to wmatrix flow. Although the DOE believes matrix flow
also 1s predominant in the welded unite 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 aaturated wmatrix
conductivity to the flux value, as described in the first resvonse under
travel-time calculations.

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



Travel-time calcul::ions are based on what the DOE believes to be con-
gervative values of pev-~olation through the host rock. IRevised Section
6+3.1.1.5 of the final FA includes caleculaticns for an upper bound on
expected flux of 0.5 mb.limeter (0.02 inc¢h) per year, and “ur 1 millimeter
(0,04 1nch) per year L¢ take into account the unlikely scunario of flux
values twlce the currveut raecharge estimate beneath Yuecca iHuuntain., An
evaluation of the appropriateness and degress of congervs lam of the flux
estimates is alse Included in the EA. Effects of higher . rcolation rates
expecited durlng pluvial times are not appropriate for -~uiculations of
pre~waste~emplacement travel times. In addition, evidenc- from authigenlc
minerals about fracture ‘low may represent previous high la. :ls of the water
table or may repres.nt near-surface deposition in the pedoge.lc zone (Vaniman
2t al. N 1985)0

Geochemistry of the vadose zone 1s covered in EA Section 6.3.1.2 and 1n
Section C.5.2 of this document. The DOE position is that some retardation
will occur due to sorptive uzeolites and matrix diffusion, even under
condltions of fracture flow., For a discussion of comments on the 1,000-year

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

Issue: Climatic effects

Nineteen comments were recelved regardicg the question of how climatic
change will affect apecific aspects of site suitability related to the
geohydrology technical guldeline., A number of other comments on climatic
change are covered in Section C.5.4 of this document. One commenter stated
that the effects of future climatlc changes on flux ratea, development of
perched water, and radlonuclide travel times have not been adequately
addressed to date. Several commenters questioned the DOE claim that the
nature and rates of expected climatic effects would not significantly affect
isolation over the next 100,000 years, and suggested that a topic should be
added to the first potentlally adverse condition to explicltly cover
"..s changes in elevatlon of the water table.” It was also suggested that
expected pluvial cenditions, which could 1luncrease flux by a factor of 15,
indicate that the first potentially adverse conditlen 1s pregent at Yucca
Mountain. Several commenters challenging this condition suggested that
reliance on retardation under conditions of increased recharge and fracture
flow 1s not warranted. One commenter suggested that current conditions at
Rainier Mesa that cause significant fracture flow are probably not unlike
those that would exist at Yucca Mountaln during a pluvial period. Several
commenters questloned the approach used to estimate precipitation-recharge
relationships by Czarnecki {1985), noting that expected {ianfiltration iIn
Fortymile Wash is critical in determining water—~table levels, and that
recharge estimates are tenuous and 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 saprings.
Several commenters alsc offered corrections to factual errors in the text.

Resgonse

The DOE acknowledges that key licensing issues have not been resclved to
date. Except in the case of issues that require no site characterization,
this would not be expected nor would it follow the intent of the Nuclear
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Waste Policy Act (NWPF/, 1983). Preliminary site suitability evaluations to
support nomination fo: site characterization 1s the first atep.

The DOE agrees iat a return to pluvial comdicions could result in
geohydrologic change:s, namely increagsed recharge, risi:iz water table,
poasible fracture flow, and changed gradients and flow psihs in the saturated
zone, What 1s not cvaderstood at this time is what aeffects these changes
would have on percolation through the Topopah Spring we. led unit host rock
{i.e., how effective capililary barriers and lateral £.>s would be at
diverting the increased infiltration and malntaining 1 w fluxes through the
host rock within the repository block). Furthermore, ¢ /en if direct sorptive
effects are redv:ed under fracture-flow conditions, mat Ix diffusion may
still provide an effective retardation factor of 400 (Truvis et al., 1984).
The EA was reviged to {aclude an assessment of the effecta of changes in
water-table elevations based on computer simulations {Cuarnecki, 1985), and a
discusaion of uncertalanty in the predicted water table altitude was also
added.

The estimate of an Increase in flux by a factor of 15 corresponds to a
100-percent increase in precipltation that was used by Czarnecki {1985),
based on field astudies by Spaulding et al, (1984). The EA points out that up
to two~thirds of the increased precipitation may, in fact, become rum-off
rather thsn net infiltration. A detalled discussion of the potential
similarities and differences between Rainler Mesa and Yucca Mountain 1s
provided in the third and final response under the travel-time calculations
issue in this section., There it ig noted that the role of fracture transport
is critically dependent upon the degree of saturation, and 1t is unknown
whether the host rock and underlying units at Yucca Mountain would reach the
current high saturations (greater than 95 percent) observed at Rainier Mesa
under expected future pluvial conditions.

The precipitation-recharge relationship used by Czarnecki (1985) is
regional, ag noted in the comments. However, the Yucca Mountaln site 1s
included in the original reglon over which recharge was estimated by Rush
(1970). Therefore, the site-specific application may be more rellable than
suggeeted by the comments., Discussions in the final EA text more clearly
specify the uncertainties in recharge estimates and predictions of water-
table changes.

It 1s true that discharge points could occur at some location upgradient
from existing discharge points, under conditions of 4increased recharge
(Czarnecki, 1985). However, these polnts would still be beyond the boundary
of the accessible enviromment, and thus per se would not affect transport of
radionuclides te the accessible environment. Perched water tables and
springs are not considered likely at the repository level or above. This 1s
in part due to the presence of vitric pumice which 1s unlikely to have
remained unaltered if past moisture conditions were near saturation. Pre-
liminary conclusions are that the travertine and opal ohserved in fault
traces unear Yucca Mountaln are unrelated to hot spring activity (Vaniman
et al,, 1985), The EA text corrections in response to comments include
several conversion errors in the predicted water table increase, and a change
in wording in Section 6.3.1.1.6 to indicate that 130 meters is not a "small"
change.
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Issue: Unsaturated zone conditions

Fifty comments wer~ received on the issue of unsaturzted zone condi-
tions. A anumber of these comments queatloned the concept o° free drainage in
the unsaturated zone, a: well as the evidence for lateral d:.varsion. Uncer—
tainties on measurements and estimates of hydrologle conditicus were also the
subject of a number of comments. The comments were subid sided intec the
following four toples: free drafnage, infllitration estic. tes, hydroleglc
conditione, and corrections and clarifications.

Free drainage. Several commenters questioned asgpectg 3f the evidence
for free drainage in the host rock. A number of commenter: questiocned the
relationghip botween air and rock-mass permeabiiities; several additional
commenters claimed that core analysis results provided by \leeks and Wilson
(1984) show that the matrix does not drain, and that appatent perched water
encountered in boreholes also suggests that the rock does not drain freely.
Four commenters noted confusion over the questlion of the favorability of free
drainage, particularly pointing out that free drainage f radlonuclide-
bearing water would be highly unfavorable. Several commenters also pointed
out that to get free dralnage, fracture flow is requived, with fluxes in
excessg of 1 millimeter (0.04 inch} per year for the host rock. In this case,
free drainage would lead to short travel times to the accessible enviromment.

Response. The concapt of free dralinage is confusing in Chepter 6 of the
EA. In the gechydrology guideline (Section 6.3.1,1.3), one of the favorable
conditions that is noted for unsaturated zone disposal is free drainage.
However, in Section 6.3.1.3.3 on rock characteristics, fracture development
that could enhance free drainage is not a favorable condition. It is clear
that the difference should be related to whether the freely dralning water
has contacted the waste and picked up radionuclides. If the free drailnage
limits the potentlal contact time of water with the waste, it may serve to
1imit the amount of radionuclides that can be transported. Alternatively, 1f
the free drainage could in some manner occur after the water has reached
saturation with radionuclides, 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 relationship
of air permeability measurements to bulk hydraulic conductivities, Fresa
drainage must be evaluated at seversl scales. Weeks and Wilson {(1984) may
indfcate that the matrix does not drain as suggested in the comment; however,
this is for an assumption of unit hydraulic gradient. Presumably the matrix
is freely drained as long as gravitational or potentlial forces overcome
capiliary-attraction forces.

The EA text has been revised to discuss more fully the evidence
ragarding free drainage of the host rock. The DOE believes that the general
nature of the host rock indicates that the capacity for free drainage exists
beneath the repository dlock. This conclusion is supported by data from
borehole USW UZ-6, which was drilled dry and showed no perched water In the
host rock. The perched water that was encounteved in USW UZ-1 was
contaninated with drilling fluild, mest Iikely to have come from USW G-1,
which was only sbout 305 meters (approximately 1,000 feet) away {Heunderson
and Benson, 1983; Whitfield, 1985). Boreholes 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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encountered accordl-g to Lhe conceptual model. The DBOE belleves that a time

element should bhe i..corporated inte the concept of free drailnage; 1f drilling
fluld 1le introduced, some time wilil bhe required for the water to drain away,

even under free dra.nage conditlons., 1In the filnal EA, the DOE does claim the
gubeondition for frue drainage,

Infiltration wetimates, Estimates of and methoc. used to estimate
infiltration were questioned in eix commenta. Severa’ ¢(ommenters polnted out
that high-intensity, short-duration storme and winter ic¢ws produce Infiltra-
tion, some part of which 1s not lost through evapotrao'pirstion. Several
commenters alao polntad out that direct measurements of nfiltration have not
heen made at Yurca Mountain and that the DOE should have specific plans as to
how this data willl be obtained. The Rush (1970) statem=at that approximately
3 percent of precipitation is expected to provide rechurze was challenged.
Absence of springs and seeps along washes as evidence for little or no {nter-
flow was challenged as negative evidence.

Respouse. The EA text in Bection 6.3.1.143 has beea revised Lo c¢larify
the statements on potentlal evapotrangpiration and infiltrvation. The DOE
acknowledges that direct evidence 1s lacking to support Infiltration
estimates at this time, Better estimates of infiltratlon will be available
during site characterization in the exploratory shaft, Plans for determining
infiltration will be deseribed in Chapter B of the Site Characterization
Plan. The Yucca Mountain site has been subjerted to a number of geological
and environmantal field surveys; aprings or seeps that are the result of
interflow of any significant duration would have been discovered.:

Hydrologic conditions. Thirteen commenters addressad various agspects of
the variability and uncertatnty in hydrologic conditions in the unsaturated
zone. Comments were received questloning the evidence for degree and con~
stancy of saturation; the evidence for low and downward hydraulic gradient;
the evidence for effective permeability; the evidence for diversion of down~
vard percolation causing lateral flow; the role of discrete fault zounes in
fluid transpori; the evidence for capillary barriers; the evidence for the
capillary fringe; and the estimates of effective porosity.

Regponse. Variability in reported saturatione is, in part, due to mea-
surement errors Lhat result from measuring molature content in low-porosity
rocka. As the water table or low permeability barriers are approached, local
changes in saturation are likely to occur. The subcondition in Section
6¢3.1.1.3 on constancy of saturation 1s assumed to apply to spatial vari-
ability vather than constancy of saturation through time. References to
palechydrology were deleted In the final EA text. It 1is agreed that the
terms "dry unsaturated zone" sghould not he used, and the final EA has been
revised to reflect this polnt, The DOE also agrees with the comment that
drilling flulds should not be used in boreholes that are to provide molsture
content data. However, several recent unsaturated zone holes were vacuumair
drilled, and preliminary results suggest the Introduction of drilling fluids
in the past have nof caused significant changes in moisture conditions of the
matrix. For comments pertalning to favorable condition 4, all text support-
ing the subconditions has been deleted because this condition explicitly
pertaing to saturated 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 distsr:e between the top of the Calico Hills nonwelded wunit
and the water table 1s about 30 meters (about 100 feet). Above this unit is
the Topopah Spring welded unit, and it is considered unlikely that capillary
rise in the fractures of the welded unit would extend mnire then a few
centimeters (Montazar »nd Wilson, 1984). Therefore, the snestlon of the
extent of the capillavy fringe must speclfy whether the Fringe is in the
matrix or iun the fraciures, Discussions of effective - :meability 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 we¢lded-nonwelded
contacts because air becomes trapped in the nonwelded unit x<nd decreases ite
effective parmeability to water,

It should be noted that full or near saturation is not required for
lateral flow, particularly when the flow 1is driven by gravitational forces,
There 1s 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 watric potential in the Topopah Spring welded unit,
suggesting that latersl flow has diverted smome £lux sc tha. it does not reach
the Topopah Spring welded unit.

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

Cortections and clarifications., Discrepancies in EA text were noted in
a number of comments under this isgue. Two commenters mentioned an omission
of the consideration of thermal effects in the fluid flow regime under the
firset potentially adverse condition. Several commenters suggesated text
corrections and noted missing refevenceg and incorrect citations.

Regponge. The first potentially adverse condition 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 iIn Section 6.3.1.1.3 has
been deleted because this condition applies to saturated dispusal only.
Omitted text from Section 6.3.1.1,3 in the discussion of diversfion of infil-
tration has been added; and the meaning of this section has been clarifiled,.
During revieion of the calculation of travel times, errors were corrected in
Section 6.,3.1.1.5. TIacorrect citations in the EA text to statements regard-
ing limited infiltration and recharge in Quiring (1965) and Winograd and
Thordarson (1975) have heen corrected.

Tgsue: Saturated zone conditions

Twenty~six comments were recelved addressing questions about saturated
zone conditions at Yucca Mountain. These comments covered a number of
different subjects and were subdivided into the following toplcs: water
table, role of fractures, evidence from springs, and corrections and general
comments.
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Water tahle, : few commenters noted that a fracture flow aystem could
produce a water tahle surface with abrupt changes in «levation, making it
difficult to characterlize and model. It was suggested that use of average
hydroleglic parametevs in this type of system could cacse large errors 1o
travel-time estimat=a.

Response. The¢ DOE agrees that a fracture-flow gr..nd-water system does
not neceasarlly produce a smooth water table, and the description of the
potentiometric surface has been qualified in the EA . e.:t. Models are belng
improved to better represent expected conditions at t.e Yucca Mountain site.
Data will be celiected durlng site characterization to test and refine the
models.,

Role of fractures. Commenters questioned the eficcts of unidentified
subsurface fractura zones and the ilmpact of digsiumilarity between surface and
gubsurface fracture ¢haracteriptilcs,

Response. 1In general, fracture orientations in "he subsurface are in
good agreement with surface fracture orientations (USGS, 1984). This
statement is also true with regard to the orientation of faults that indlcate
the mosat recent movement. It is expected that some fault planes become less
steep wilith depth; this can lead to lack of correlation of surface and
subsurface data unless changes 1n orientation with depth can be predicted.
Nenwelded units also tend to behave differently from more brittle welded
unita and therefore smaller features such a8 coollng jolnts are unlikely to
be continuous.

Evidence from springs. Some commenters suggested the existence of deep-
circulating springs or seeps In the Yucca Mountaln area, and one commenter
requested Information about potential mixing between aquifers.

Responge. No springs are currently known to occur near Yucca Mountaln
or within a 10-kfilometexr (6-mile) radius of the site. Regional and local
heat flow 1s relatively well studied, and extreme anomalles are not observed.
The possibility that carbonate deposits located in trenches represent spring
deposits 1s under investigatlon; however, preliminary conclusions are that
these deposits formed at or near surface temperature and that their formation
13 related to pedogenic processes (Vaniman et al., 1985%)}. Only one data
point 1is avallable to indicate the possibility for mixing of deep and shallow
aquifers. Waddell et al. (1984) reports that the head in the deeper car~
bonate aquifer is 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 locationm on the east side ¢f Yuceca Mountain.

Corrections and general comments, Several commenters addressed gemneral
questions regarding the saturated zone or provided text corrections for
sectlons pertaining to the saturated zone. General concern was expressed for
contamination of ground water and it was suggested that additional 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, Concerne about potential contamination problems in the
Amargosa Desert and A.h Meadows are based on a misconception abouy ground-
water flow. Waddell .1982) shows that ground water that flows under the
Yucca Mountaln site does not discharge at the springs in ¢s8h Meadows. Travel
tines within the unsaturated zone are shown in Section 6.3%.141.5 to be long
encugh Lo ensure that contamination of the saturated zon: 18 very unlikely.
A review of the bibl:ography provided in one of the comients is planned,
Discussions under favorable condltion 4, which applies or y Lo saturated zone
disposal, were deleted from the final FA text,.

Ce542 GEOCHEMISTwY

This category addresses |52 comments and questions sabout the accuracy
and adequacy of the analysas conducted for the geochemistry guideline for Lhe
Yucca Mountain site, Because of the large number of commants received In
this category, and the variety of subjectas that the category covers, it has
been divided into several issues, as follows: (1) Groung-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 recelved on this issue. Almost half of the
questions concerned the U,S. Department of Energy (DOE) conclusion that water
from Well J-13 in the saturated zone is expected to be chemically similar to
ground water from the unsaturated zone (vadose zone) at Yucca Mountain where
the repository would be located. Many of these reviewers argued that the DOE
had no evidence to sgupport this assertion. Some c¢ited evidence that the
chemistry of Well J-13 water has changed through time and varfies strati-
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 atated that characterization of water chemistry at
Yucca Mountain i1s inconclusive and that the exploratory shaft may net encoun-—
ter a reasonable apectrom of aqueous, geochemical, and host-rock conditions
in the vadose zone., Statements were also 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 polnted out
possible errors in age dating water samples using the carhon-14 method.

One commenter stated that a discussion of pH should be included in the
Enviroomental Assessment {EA) under potentially adverse conditions, and
another 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 Heune (1982)

to question if there was evidence for wvery rapid travel times through
unsaturated tuffs at Rainisr Mesa at the Nevade Test Site (NTS).
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Resgonse

The DOE positicn that Well J-13 water from the saturated zone 13
expected to be simiiar to the chemical composition of wnrer from the unsatu-
rated zone is supported by the literature. White et al. {1980) reported the
composition of fractiure and matrix waters in the unsatu:atad zone at Rainter
Mesa on the NTS. The geologle setting of these waters = very similar to the
Yucca Mountain site because both areas are composed chi. tly of ash-flow tuffs
and assoclated rocks, Ogard and Kerrisk (1984) showe' .hat water from the
gsaturated zone at Yucca Mountain, including water from ¥ell J-13, fell within
the range of fracture and matrix waters from Ralnier Mer <. Analyses of cores
by Oversby (198%) from the unsaturated zone of the Topcnah Spring tuff at
Fran Ridge indicated that none of the samples tested contalned any evidence
of significant amounts of readily soluble material tha! could ilucrease the
anion content of Well J-13 water. Therefore, the avallsble literature does
suggest that Well J-13 water 1s similar to water in the unsesturated zone 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 evaluate the reference water composition.

The commentg related to possible short residence times of water in the
ungsaturated zone are made on the basis of conclusions of Henne (1982) con-
cerning the retention 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 Rainler Mesa ls controlled by the soil chemistry, not
by equilibration with the host rock." The short retention times of water in
ungaturated-zone tuffe at Rainlier 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 idea that soil chemistry alone controls
water compositions in the unsaturated zone oversimplifies the hehavior of
water as it moves from the surface down through the tuffs. Both surface and
subsurface geochemlctries are important.

Hydroleogic testing and sampling 1s planned in the exploratory shaft,
Perched water, fracture-bound water, and any othar mobile water in the vadose
zone will be sampled and monitored. Samples of vadose water will be analyzed
for dissolved oxygen, alkalinity, pH, carbon-14, hydrogen-3, chlorine-36, Na,
Ca, Mg, K, HCO,, 80,, Cl, Si0,, Mn, Fe, Al, CO,, fluorocarbons, organic
compounds, and “for tracers uséd in drilling/conStructicn water (lithium,
bromine, and iodine). In addition, mineralogical and petrological samplesn
from the shaft, and core samples collected in boreholes drilled from the
shaft to probe for and characterize water occurrences, will also be analyzed.
Semples will be obtained for whole-rock (matrix) mineralogy and fracture
surface mineralogy using x~ray diffraction, electron mlicroprobe, and standard
petrographic methods. These studies will be supplemented by saimilar data
collected from vertical boreholes drilied as part of the surface-based
studies in the event that vadose zone water is encountered. 7Tt is believed

therefore, that a reasonable spectrum of host-rock aqueous and geochemical
conditions will be sampled.

The exploratory shaft will be constructed by conventional mining (not
drilling) tec prevent ground-water contamination and to provide continuocus
access to the shaft for study. I1If conflicts arise between planned tests and
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the construction techr.ques, the techniques will be modified to the extent
posaible to accommodar» planned testing,

The effects of rcenository heating on water movement have been considered
in several studier ani are currently belng investigated ni Sandla National
Laboratories, 1t ie *rue that the stability of minerals -l¢pends on tempera—
ture and water composition. The majority of the sorptivi: zeolites at Yucca
Mountain, however, will not be subjected to a significant rise in temperature
and will remain unsltered (see discussion under Section $,3.1.2.3(3) of the
EA). Temperatute profiles will be reasonably well knowt »rom numerical aimu-
lations, although othes faclors bearing on mineral starniiity remain to be
analyzed., The effects of Ffracture flow have been invest.gated by Travis
et al., (1984}, and this information forme the basis of the conclusions 1in
Section 6-3-‘.02.3(5) of the TA.

The comment concerning pracipitation of radionuclides in the vadose zZone
as only an hypothesis refers to Siting Guideline 6.+3.1.2.3(2) which asks 1f
chemical conditions that promote precipitation are presant at the sita.
Whether precipitation of waste elements will occur at & =pecifiec location and
time cannot be answered until conditions at and near the repository have bean
defined. Rather than clalm conditions that are uncertaln at this time, only
the pH of the water was clalmed as a favorable condltion for actinide
precipitation, No othaer conditions that promote precipitatlon were claimed
in the FA. The near-neutral pH of the water from Yucca Mountain is favorable
because it 1s in the range where oxides and hydroxides of actinides and some
other waste elements have minimal solubility. For solubllity calculations
used in the EA, the water was assumed to be oxidizing, which is reasonable
for the unsaturated zone. This assumption results in higher solubilities
than would exist under reducing conditlons, and 18 thus & conservative
asgumption.

The commenter 18 correct in pointing out the possible errors in
carbon—~14 age dating., Waddell et al. (1984) discusses problems of the mixing
of different age weters and intermittent recharge along the flowpath, both of
which introduce additional uncertainty to the carbon-14 ages. Claassen
(1983) also discusses age~date uncertainties.

A discussion of Eh and 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 Section 6.3.1.2.3(2). It did not seem appropriate to repeat thig
information In a summary sectlon such as the "Counclualon”™ section at the end
of Section 6.3.1.2.3 of the draft TA.

lesue: Retardation and sorption

Fifty-eight commenis were recelved on this isgsue. Because of the large
number of comments received and the variety of topics that these comments
cover, this iasue has been further divided into Bix topics addressing the
areas of: general comments; zeolites; particulates, colloids, and complexes;
fracture coatings; vapor trangport; and fracture flow,

General comments, Many questlons were asked on the general aspects of
retardation and sorption at Yucca Mountain., The theme of all comments was
that the DOE had little 'data to assess the sorptlion potentisl, retardation,
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and radionuclide-transport rates and directions to the acceseible environ-
ment. Moreover, ecie commenters stated that many of the assumptlons used to
determine retardat:. »n and scrption were unfaunded.

Response. Al) of the data discussed in the draft <nd final EA apply to
the reglon between the repository and the accessible t¢rvironment, an area
5 kilometers (3 miies) from the periphery of the reposiiory. Although 1t is
true that retarvdation capacilty along likely flowpaths ¢ Yucca Mountain has
not been measurad directly, the existence of a major rorptive capaclty at
Jepth is shown by drillhcle mineralogy. Furthermore <he upper bound on
water flux within tte host rock is 0.5 uillimeter (0., 2 inch) per year
(Wilson, 1985); thus, very little water is avallable ko dissolve the solid
radionuclides.

The rrtardation factors llsted on Table 6-23 (Representative sorption
ratios and retardation factors for eight radionuclide elements with Yucca
Mountain tuff} of the draft EA were calculated assuming saturated, porous-
flow conditions. “alculatlons of retardation assuming both fracture and
matrix flow in the unsaturated zone have been reported by Travis et al.
(1984). Calculations presented 1in that paper Indicate retardation factors
conslderably above the threshold mandated in !0 CFR Part 960 to claim the
favorable condition. Travis et al. (1984) states that if flux conditions do
allow fracture flow in the unsaturated region, diffusion out of cracks 1into
the rock matrix will retard the progress of radionuclides by at least a
factor of 100 (Section 6.3.1.2.3).

The assumption of equilibrium sorption for nonactinide radionuclides is
justifiable up to fluid velocities of 8 x 10za meters (2.6 x 105 faet) per
year {(Rundberg, 1985). For actinide elementsa, lower velocitles are indicated
by preliminary studies, and these velocities are also well above the regula-

tion for 1,000-~year travel time to the accessible environment (10 CFR
Part 960)}.

Preliminary sorptlon measurements were determined with the use 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 being investligated and will be described in more detail during
slte characterization. Although {t 18 true that some 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
stabllicy), the abundance of sorptive zeclites in the saturated zone where
water composltions are well characcterized beyond the thermal envelope of the
repasltory has been cited as a partlial basils for the conclusions reached in
the analysis of the geochemistry guideline,

One commenter requested that the range of sorption ratios be indicated
on tables 6-21 (Average sorptlon ratlos from batch sorption experiments on
crushed tuff...) and 6~22 (Average sorption ratics from batch desorption
experiments on crushed tuff...} of the draft EA in Sectiop $.3.1.2.3 of the
EA. Because the standard deviation of the measured sorption values are
provided in these tables, the overall range of values can be calculated for a
glven confidence level.
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The effects of stendily increasing temperature on retardation by dif-
fusional procesees waws .uestioned in several comments. Section 6.3.1.3.4 of
the final EA has been rodified to read, "As the temperatuve 1s Increased,
retardation because of Aiffuslonal processes will not be decreased.”

Another commenter took issue with the statement in t:2 draft EA that
engineered barriers be conslidered for retardation because 't is contrary to
the intent of the guldelines (10 CFR 960.3-1-5). In the final EA, the
discussion of the retardation capacity of the backfilll and packing materials
has been deleted from the conclusions in Saection 6.3.1.2. 3 ().

Commenters questioned the applicability of results fr. i sorption studies
in the laboratory using crushed samples to raprasent incwct field rock
because the reactive surface area of the crushed samples 18 much larger.
Rundberg (1985), however, has shown excellent agreement belween the sorption
ratics obtained from crushed tuff and intact tuff for simple cations,

Many of the conditions evaluated for the geochemistry guldeline were
based on estimates of unmeasured properties and charactevistics by using
information that is currently available. As {8 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 regard to their distribution and sorptive charactevistics.
Questions were also asked about whether a geochemical barrier actually exists
in the Calico Hills unit beneath the repository.

Response. The capabilities of zeolites to adsorb radiocactive particles
are described in Section 6.3.1.2.3 of the EA. 1t is true that compositional
variation in zeolites may be a factor in sorption behavior. For example,
gorption of most radionuclides of interest by analeime-rich tuff does not
compare favorably with clinoptilolite-rich tuff., This has been taken into

account in scrption experiments by using zeolltes from several horizons at
Yucca Mountain.

Preliminary studies by Los Alamos National Laboratory on the effaects of
dehydration on the sorption characteristics of zeolites (see Section
6.3.1.2.3 of the final EA) indicate that the cation exchange capacity is not
substantially aitered after long-term heating.

Many zeollitized barriers, whether in the Calico Hills unit or other
units, exist far cutside the zone of the thermal effects of the repository.
Three new figures have been added to Section 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 formation of particulates, colloids, and organic and inorganic
complexes at the site, their transeport, and their effect on solubility,
sorption, and mobility of radionuclides at the Yucca Mountain site,

Response. The subject of the formation and tramspert of particulates,
colloids, and organic:and inorgaunic complexes will be addressed during site
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characterization. ¥ith the informatlon now available on porosity and
diffusivity, radionv:lides ara expected to diffuse Ints the rock matrix;
particulates and col.oids will be filtared out of the water, and subatantial
sorption will occur. It is polnted out, however, in Secifon 6.3,1.2.3(2) of
the EA, that no claims were made that the aite had geo:hemical conditions
that inhibit the f-rmation of particulates, collolds, aud organic and
Inorganic complexes. Furthermore, the wording in Secti s 6.3,1.2,3(2) of the
EA has been changed from “"Consitdering only mechanical infiltratlion, and
arsuming the above size distributions for colloid par:icles amd tuff pore
glze distribution, it can be shown ..." to "... distriotion, the potential
exlsts ..." for bedded tuff underlying the host rock at Yucca Mountain to
filter out some ~f the colloidal amearicium.

fracturz coatings. A few commenters asked what minerals might precip-
itate along fractures, and how fracture coatings would affect the migration
of water and radicnuclides Into the rock matrix.

Response. The origin of fracture-coating minerals is not well under-
stood. Although studies are being conductad, the results will- not be
included in the EA becauss they are oot critical to the conclusions reached
in the gecchemistry guideline,

The fracture—coating minerala in the unsaturated zone, as stated io the
EA, are the zeolites mordenite, heulandite, and clinoptilolite; smectite and
i1lite clays; manganese oxldes; minor calcite; and cristobalite. The ldenti-
fication of fracture~coating minerals in the saturated zone is still undaer
study, although ferromanganese oxyhydroxides have been identified..

Experimental work ise now being conducted to determine the sorptive
capabilities of fracture~coating zeolites. It seems likely, however, that
fracture coatings would limit the migration of water and radionuclides into
the rock matrix. Untll the exploratory shaft is completed, the DOF will have
no direct information on fracture abundance at the site. Many drill holes at
Yucca Mountain, however, contaln many fractures without secondary minerala.

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

Reeponse. Because a repository at Yucca Mountain would be located in
the unsaturated zone, the possibllity of vapor tramsport of waste elements
exista., Only the noble gases such as xenon, krypton, or radon; carbou as
CO,; tritium as H, gae or as water vapor; or lodine as I, vaper are possible
wa%te e¢lements th%t can he transported as gases or vapor8. The aqueous phase
in the unsaturated zone, however, can retard the movement of some of thase
waste elements because they are goluble in liquid water.

At this time, essentlally very little work has been done on gaseous or
vapor transport in the unsaturated zone at Yucca Mountain, This type of
transport will be addressed during site characterization., A paragraph on
gaseoug transport has been added te the final EA in Section 6.3.1.2.3.

Fracture flow. A few commentears atated that if fracture flow exists at
the site, diffusion of radionuclides into the rock might be significantly
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different from those drscribed in the BA because the veloclity of fracture
flow might be several rmiters per day.

Response, 1If fracrure flow occurred, it probably wouvld be more effec-
tive at moving radionuctides than iz matrix flow, Al 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 thie most important transport mechanis -,

Igsu~r: Mineralogy and petrology

Thirty-two comments or questicons were recefved on thi- 1sasue. Because
of the large number of comments received and the variety of toplcs that these
comments cover, this issue has been further divided into topics in the areas
oft mineralogy and mineral stability, areal distributian of sorptive
minerals, age of mineralization and alteration, and general comments,

Mineralogy and mloneral stabhility., Several commenters stated that
digcussiong in the EA on the mineralogy and mineral stability of the host
rock were contradictory. Several questions were asked concerning the

stability of the mineral aspemblages at the site in regard to potential
dehydration from waste heat,

Responge. The draft EA contained several inconsistencies 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 repositery. The maximum waste-
induced temperatures that these zeolites will be subjected to is about 60°C
(140°F) approximately 10,000 years after waste emplacement. This represents
an Increase above ambient rock temperature of abeut 23°C (73°F). This minor
increase 1n temperature could affect the rate at which minerals such as
clinoptilolite and mordenite recrystallize to less sorptive assemblages,
although liittle reaction is expected over 100,000 years. The 50,000-year
duration of the tempevature rise caused by the repository 1is very short
compared to the time required for the mineral transformation, estimated by
Dibble and Tiller (1981) to be tens of millions of years. Geologic evidence
suggests that the zeolites at Yucca WMountain formed before the Quaternary
Period and have not been appreclably altered during Quaternary time,

Dehydration of smectites and zeolites is addreagsed in the EA in
Section 6.3.1.3.4., On the basis of the information avallable, dehydration
will not cause significant reductions in the retardation potential of
gmectites and zeolites.

The rates of diagenetic mineral formatioun and glass hydratiosn provide
useful information for mineral-stability studies, but they do not affect the
conclusions in Section 6310144,

Areal distribution of sorptive minerals. Several commenters stated that
the DOE has not identified the minerals that contribute most significantly to
sorption, and that the distribution of sorptive minerals at Yucca Mountain 1s
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poorly known. Several questions were asked about the distributlon and type
of minerals In fra tures and thelr sorptive properties.

Response, The miperals that are primarily resporwible for sorption of
many cationic speciee have been identified, chiefly by x~ray diffraction
Btudies of more thsn 600 core samples. The avallable uorption data are belng
analyzed to bettex determine which minerals are respc - aible for sorption.
Because this research fa not complete, the statement in Sectlon 6.3.1.2.1 of
the draft EA ragarding the identification of sorpti e minerald has been
veleted in the final EA. Research on fracture minera.>:v is needed and will
be addressed further during site characterization. Wor. 1s currently under
way tn gtudy the minerals in the fractures above and below the water table,
and to determlne under what coaditions they formed 8o that it will be
poasible to predict which minerals might form in the future. Experimental

studies are also being doane to determine the sorptive character{stics of
fracture~coating wminerals,

At all points across Yucca Mountain, a minimum of 43 meters (140 feet)
of zeolitic tuff apparently occurs between the repository horizon and the
static water table. Therefore, all aqueous radlonuclides must pass elther
atraight downward or laterally and then downward through a wminimum of
43 meters (140 feet) of zeolitic tuff before reaching the static water level
and ultimately the accessible enviromnment. The location of sorptive minerals
are known from cored drillholes and further defined by cuttings from other
holes at Yucca Mountain. Los Alames National Laboratory is now correlating
unite between the drill holes. Figure &-4 (Norrh~south crogs section through
Yucca Mountaln showing zeolite Intervals) of the draft EA (Section 6.3.1.2.3)
shows the location of clinoptilolite at the gite. Three new figures have
been added to the final EA that show the zeollte intervals 1n other cross
gextlions,

Age of minerallzation and alteration. Many questions were asked
concerning the ege of zeolitization and the length of time required ta alter
zeolites to nonsorbing materials.

Response. Timing of zeolitization is inferred from the dats and reason-
ing of Bryant and Vaniman (1984), which relate the timing of zeolitization to
major reglonal faulting in the area which has been estimated from a varlety
of geologic means to bhe la excess of 10 willion years old.

The time required to convert clinoptilolite and mordenite assemblages to
analcime at Yucca Mountain is not known. As described in the EA, the
gpproach to addressing this uncertainty has been to aseume the interval of
zeolitized tuff containing both clinoptilolite (with possible agsoclated
mordenite) and analcime represents a section of rock in which the conversion
reaction may be in progress. If the reaction proceeded to completion within
the next 100,000 years, the amount of sorptive zeolites lost would be an
insignificant part of the sorptive zeollites remaining fan the overlying rocks.
Available evidence, also cited in the EA, suggests that the time required for
conversion is well in excess of 100,000 years, Thus, existing uncertaintiss
about the time 1t takes for the Lonversion do not affect the position gtated
in the EA in Section 6.3.1.2.3.
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Zeolitizatlion cou’d occur at any time in the vadose Zone as long as
sufficlent water was a,allable, The near absence of zeolltes youngaer than
10 million years iIn the vadose zone suggests that there has been insufficlent
water to permit large-;cale zeolitization In the vadose ze1e throughout all
of Quaternary time.

General comments. One commenter raquested a definity n of "significant
quantities” of zeolltes and clays as used in Section 6.2.1.2,3(2) of the
dratc EA, and another commenter stated that despite the -x .znelve geochemical
studles conducted at the Yucca Mountain site by the DOE, ley isgues related
to licensing criteria huve not been resolved or adequately axplored.

Response. The term "significant 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 zeolites, Licensing
iasues are beyond the scope of the EA,

Iseue: Solubility

Thirteen comments or questions were recelved on this 1issue. Several
commenters acknowledged that the near-neutral pH of water from Yucca Mountain
favors minimum solubllities (except cesium, carbon, fodine, and technetium),
but wanted to know why elements with higher sclubilities were not discusesed

and why waste silicates, carbonates, and other precipitates ware not
discussed.

One commenter challenged the assumption that the release of elements.
with high solubilitles 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 questionable in light of the uncertainties and
assumptions presented in Kerrisk (1984).

Some commenters noted that Daniels et al. (1982) discusses the impor-
tance of oxidation~reduction potential on solubility of key elements such as
uranium and plutonium and that oxldation-reduction capacity of the solild
phase (rock mineralogy) needs to be considered as well as the oxidation-
reduction potential of the water.

One commenter stated that heat generated from the waste containers will
ralise the repository temperature and that molsture would bhe driven away from
the heat source, possibly forming precipitates. Several commenters polnted
out that the "drying~out egcenario” could produce brines that may enhance the

formation of uranlum and plutonium complexes, thus affecting sorption
effectiveness.

One commenter polnted out that the presence of & gas phase in the
unsaturated zone would influence reaction temperature and kinstics, as well
as potential radinnuclide ecation and anion tramsport. It was stated that the
water chemistry in the vadose zone has not been characterized. Therefore,
possible precipitation of radlonuclides is clearly only an hypothesis in need
of testing.
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Resgonse

The commenters are correct that the pH condltions at Yucca Mountain are
favorable for the wast majority (98 percent) of waste ilements present in
spent fuel at 1,000 years after emplacement. The radiinuclidiee of cesium,
carbon, lodine, and technetium constitute only about 0. percent of the total
activity of aspent ifuel [,000 yedars after waste emplacer.nt.

St{licate, carbonate, and phosphate anions can £ vs solide with waste
elements, but can alsc form aqueous complexes. It Is it clear at this time
whether the presence of these anions in water at Yucca , juntain would promote
or lwmpalr precipitation., For this reason tiwe effects of these specles on
precipitation was not discussed under the favorable coudition that lists
geochemical conditions that promote precipitatien.

In order to investigate the assumption that the release of elcments with
high sclubillties will be iimited by the dissolution of the bulk waste form,
the release rate/lnventory ratio was recalculated. These calculations
assumed the maximum fractional dissolution rates of | x 10"3 per year for
cesium, strontium, lodine, and carbon for spent fuel, and for cesiuva and
arrontiom for highwlevel waste. The maximum fractional dissolution rates for
spent fuel are consistent with the values reported by Johnson (i982). Other
elemenE2 were assumed to have maximum fractional dissolution rates of
1 x 10~ per year. Although increases in the release rate/inventory ratio
occurred, the results are still below the annual Ilimit required to meet the
favorable condition. The reason that the release rate/inventory ratic at
1,000 years is relatively insensitive to the changes in dissolution rates is
that strontrium~90 and cesium~137 have completely decayed by that time, and
other radionuclides of cesium, strontium, fodine, and carbon do not make a
large contribution t¢ the total inventory.

Kerrisk (1984) presents two computer models that describe the dissolu-
tion rate of waste elements from & solid waste form. The results and
concluslions of the twe models are a strong function of the wmany assumptions
made about sclubllities and model parameters. As better and updated data
become avallable, these assumptions will be reviewed.

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

The effects of a "drying-out gcenario”™ from heat generated by waste
contalners should be minimal. Actinide compounds In carbonate-rich waters
have been investigated by Ogard and Kerrisk (1984). This study suggests that
the effect of carbonate-ri¢h water on actinide complexing will be minor.
This in turn suggests that the effects of temperature and temperature-induced
changes on actinide sorptiown are likely to be miror. These effects will be
further addressed in the site characterization studies.

It has been anticipated that the gas phase In the unsaturated zone will
be primarily air, although gas samples from the unsaturated zone have not
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been collected and annlyzed as yet. Experimental work cio solubility, sorp-
tion, and radionuclid« transport has been carried out in the presence of air
(i.e., under oxidizin: condition).

Vadose-zone water will be sampled and charactevized ‘uring constructfon
of the exploratory sbaft., Present information indicates =hit water from the
vadose zone 1is siml.ar in composition to saturated-zon water at Yucca
Mountain. The questlon of precipitation of radionucli. 23 at a specific
location and time cannot be answered until condition: .t and near the
proposed repository have been defined.

Isgue: Waste package and waste~package environment

Ten comments were recelved on this Issue, Moat of the comments con-
cerned the uncertainties surrounding the potential faiiunre of the metal
barriers, particularly in regard to the chemistry of the vadose zone water
and oxldizing counditions in the environment of the repository. Oune commenter
disagreed with the DOE conclusion that dissolution and precipitation
processes in the host rock will have 1little effect on permeability because
the teats may not represent 1in situ conditiens around the repository.
Finally, one commenter asked what assumptions were used LIn 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 and values on expected
waste-package lifetimes.

The DOE maintains that the mildiy oxidizing environment expected at
Yucca Mountain may prolong the life of a stalnlegs steel waste disposal
rcontalner; deleterious aeffects are not expected. Moreover, tha elevated
temperatures of most of the packages would not permit liquid water to exilst
near them for long periods of time, It is true, however, that the chemistry
of vadose-zone water 1s not cutrently known, but there 1s good reason to
believe that 1t (s similar to wdater from the saturated zone produced from
Wall J=-13 (see the Ground-water chemistry i1ssue for a discussion of water
from Weil J-13 and the vadosa zone).

It is trye that the concluslon regarding possible permeability changes
from dissolution and precipitation was based on,short~term experiments. How-
ever, the significance of those experiments 1s that no large reduction in
permeability was seen for Topopah Spring or Bullfrog tuffs, in contrast with
the very large changes observed undem similar conditions for other rock
types. :

In the draft EA in Section 6.3.1.2.3(4), the assumptions that formed the
basls of the model for waste dissolution are described. Details behind these
asgumptions were too long for inclusion in the EA; they can be found iIn
Kerrisk (1984). Experimental work (Wilson and Oversby, 1985) on release
rates using spent fuel and glass have been added to Section 6.3.3.2.3(4).
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Tgsue: Miscellaneoun

Ten comments Were assigned to the miscellanecus igsue. The comments
focused on conservat:gm in terms of the entire assessmert, stating that the
draft EA was not cougervative. A few comments noted ervors in expression
such as referring to water from Well J-13 as Yucca Mos«tain water. QOne
commenter wanted to s«now what the quantities of cesium, stroutium, and radium
would be in comparison to other radionuclides that mig t evolve. Another
commenter pointed out typographical errora in the text of the draft EA.

Response

The DOE bel eves that the draft EA was conservative; the final EA has
been made more conservative as a result of the introduction of public
commants.

All errors in expreasion pointed cut by reviewera, including inconsias-

tencies and typographical errors In the text, have been corrected in the
final EA.

The relative amounts of cesium and strontium vary with time. 1If the
short-term (a few tens of years), cesium and strontium make up a significant
fraction of the radionuclide inventory and become less lmportant over the
long-term. Cesium and strontium are virtually nonexistent after a few
hundred years due to their 30-year half-lives. Comparatively, radium is an
extremely minor contributer to the radlonuclide inventory.

C.5.3 ROCK CHARACTERISTICS

The 43 comments received pertalinging to the postclosure guideiine on
rock characteristics primarily are concerned with properties of the host
rock. Five igsues have been delineated: (1) Vertical and Lateral Extent,
{(2) Thermal and Mechanical Properties, (3) Mineralogy and Geochemisatry,
(4) Limitations and Effects of Uncertainties Regarding Rock Properties, an&
{5) Miscellaneous,

Issue: Vertical and lateral extent

Eight comments were recelved addresaing this issue. Some commenters
questioned whether Yucca Mountain has sufficient lateral and vertical extent
to provide flexibility in the placement of a repositeory, Other commenters
noted that ineufficient data on rock properties are provided to either
substantiate or refure the vertical and lateral extent of the host rock
indicated in the Environmental Assessment {EA).

Resgonse

Considering only the primary area, sufficlent lateral extent to provide
flexibility in placement of an underground facility at Yucca Mountaln was not
claimed. The U.S. Department of Energy (DOE) recognizes that the dats pres-
ently available are finadequate on which to base a determination of usability
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of areas outside the pr.mary area. 1t is planned to obtain additional data
during site characterizution.

Issue: Thermal and mecitanlical properties

Twelve comments 'ere raceived addressing this 1ssue. All of the
comments are concerned directly or indirectly with fractur:s, either natural
or thermally induced and their potemtial effects on wagt iselation. The
toplcs addressed are: host rock effects, thermomechanicel wmodel, favorable
condition 2, and thermal conductivity.

Host rock eftects. A few commenters asked for a diicussion of the
effects of heat or hydration on glass in the host rock.

Response. Within resolvable limits, thersa is little or no glass iun the
Topopah Spring Member (potential rapository horizon) at Yecca Mountain; 1t is
considered to be devitrified.

Thermomechanical model. Several commenters indicated that the disgcus-
sion of naturasl and thermally induced fractures was based on insufficlent
data or that the predictive model used was not valid.

Response. The effect of fractures on the potential for gas transport of
radioactivity from the repository horizon to the surface will be evaluated
from data obtained during site charvacterization. The Topopah Spring Member
(potential repository horizon) in the Yucca Mountain area has been sampled
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 is understood. It is true
that the thermomechanical model used by Johnstone et al. (1984} has
limitations and the results reported are preliminary. However, the high
strength of the Topopah Spring Member (Tillerson aad Nimick, 1984) and the
small size of the regions 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. This position is supported by experience and field
tests in a similar devitrified welded tuff in a tunnel in Rainier 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 1is discussed.

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

Response. Favorable condition 2 in the rock characteristice guldeline
requires ([) a high thermal conductivity, (2) a low coefficient of thermal
expansion, or {3) sufficient ductility. The favorable condition is claimed
on the basis of the fact that the tuff host rock does have a low coefficient
of thermal expansion. The DOE believes the wording of favorable condition 2
clearly indicates that the presence of any one of the three characteristics
is sufficient to claim the condition.

Thermal c¢onductivitry. A few commenters noted that tuff has a low ther-
mal conductivity and coefficient of thermal expansion compared to salt, but
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these properties are similar to those of other rock types being considered as
potential host rocks at other siltes.

Responge. The romments regarding the coefficient .. thermal expansion
and thermal conductivity are correct, both values are loy 1n coamparison to
salt. As stated above, a low coefficlent of thermal expinsion is a favorable
agpect with regard t» the rock characterfstics guidelinc whereas a low value
of thermal conductivity is considered to be adverse. o.anges in the text
have been made tc indicate these two propertiea of welcw tuff are comparable

to those of other common rock types, except for salt wh.ch has eignificantly
higher values.

Issue: Mineralogy and geochemistry

Fourteen comments were classified within this issuae, The comments
concerned sonme aspect of the mineralogical and geochemical makeup of the
Topopah Spring tuff (host rock), The issue addresses three topies:  stabil-
ity of zeolites, vapoar transport and flow regime, and adequacy of data' on
geochemical conditions,

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

Response. Approximately 30 vertical drill holes have provided samples
of the host rock at end near Yucca Mountaim. Section 6.3.1.1.2 provides a
summary of these drill holes. From these samples, it is known that about 98
percent of the host rock is composed of the minerals feldspar, cristobalite,
and quartz. None of these minerals are hydrous and all are thermally atable
at the temperatures expected under repository conditions. Some clays and
zeolites, which are hydrous minerals, do occur in small fractures in the host
rock, but the emounts are so small that they are judged not to adversely
affect the overall rock properties. In strata underlying the host rock at
depths of 300 meters (1,000 feet) or more, zeolites are abundant, but at this
depth the thermal effectas are unlikely to modify the ability of zeolites to
be effective in retarding the movement of radionuclides. The EA was not
explicit in describing the occurrence and distribution of zeolites and other
hydrous minerals at Yucca Mountain., An attempt has been made to clarify this
peint in the final EA by modifying the text in Section 6.3.1.3.4 (potentially
adverse condition 2) and adding three new cross sections of the zeollite
intervals in Sectior 6.3.1.2.3.

Vapor transport and flow regime. Other commenters addressed the ques-
tion of vapor trangport of radionuclides and fracture flow versus matrix flow
of ground water. One commenter asked 1f heat-stress fracture would emhance
flow characteristics through the rocks In all directions. Additionally, it
was asked if weapons testing at the NTS has contributad to the fracturing of
the rock. '

Responge. Because a repository at Yucca Mountain would be located in
the unsaturated zone, the pogsibility of vapor trausport of waste elements
existe. Only the noble gases such as xenon, krypton, or radon, carbon as
002, tritium as H2 gas or as water vapor, or lodine as 12 vapor are possible

C.15'-'30-

g0 Y08 ‘I583D



waste elements that ca be transported ass gases or vapors. The aqueous phase
in the unsaturated zor.:, howaver, can retard the movement of some wf these
waste elemente becausz they are soluble in liquid water. Additionally, mast
of the gaseous radionuulides will have decayed comsiderably by the time the
waste disposal containars begin to leak.

It is recognize: in the discussion of the geohydrulogy guideline
(643.141) that frecture flow of water may occur in both “he saturated and
unsaturated rocks at Yucca Mountain., The qualifying cord{=ion requires that
the host rock can accommodate thermal, chemlcal, mechan cxl, and radiationm
stresges induced by reiository activities. Admittedly, jrecise information
on the proportion of fracture flow versus matrix flow is lucking, but during
slte characterization this question will be thoroughly investigated.

With regard co the comment on weapons-testing-inducid fracturing, the
Yucca Mountain site 18 sufficiently distant frouw present nr potential under-
ground test locations that collapse or formation of fractures is highly
unlikely.

Adequacy of data on geochemical conditions. A few commenters addreésed
the adequacy of data on actual geochemical conditions at Yucca Mountain.

Response. Questions about the adequacy of data on the geochemical
conditions at Yucca Mountain and whether water from Well J-13 is repre-
gsentative of waters beneath Yucca Mountain are discussed in Section 6.3.1.2
of the FA, During site characterization the DOE plane to obtaln additiomal
information on geochemical conditions at Yucca Mountain and to obtain and
analyze waters from the unsaturated zone. Reference 1is also made to Section
C.5.2, Geochemistry (Ground-water chemistry) for a more detailed discussion
regarding Well J-13 water.

Issye: Limitations and effects of uncertainties regarding rock properties

Three comments were recelved addressaing thig issue. All of them indi-
cated that limitations and uncertainties in the data on rock properties pre-
sented in the BA were so great that the evaluation of the suitability of
Yucea Mountain in terms of the postclosure rock characteristics guideline is
not convincing. Speclfically guestioned were the predicted thermal and
prassure effects on the rocks, the models used to predict these effects, the
extent of the lithophysal zones, and the effect of lithophysae on the thermo-
nechanical properties of the host rock.

Response

For the postclosure rock characteristice guideline, the limitations and
uncertainties of the data are discussed individually under each of the favor-
able and potentially adverse conditions. General statements 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 couditionms,
it is concluded that significant mineralogic changes will not occur {see
response to the preceding ifasue {(stability of zeolites)} and Section
6.3.1.1.2). As to mechanical effects, for the specific couditions under
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consideration, temperature and pressure will tend to increase rock strength
because: (1) heat w.1ll tend to dry the rock, and dry eilicate rock at the
temperature praedicte.r is stronger than wet rock and (2) compressiva strength
of rock increases wicth confining pressure. The predictive models used by
Johnstone et al. (1%~4) utilized state~of-the-art wodelf g techniques and the
limitatiouns of swvech techniques are recognized. Confidence in the model is
based upon mining erperience and field tests in similar devitrified, densely
welded tuffs (G-Tunuel at Rainier Mesa). Validation of :hese models will be
addressed during site characterlization,

Information has heen collected from about 30 vertin ! dril]l holes in the
Yucca Mountaln 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 (area 1} are known 1r a general way. A
preliminary evaluation of the strength of the high-lithenlhiysae Topopah Spring
Member is presented in Price et al. (1985)., However, the effect of various
percentages of lithophysae on the thermomechanlcal properties will be Inves-
tigated further during site characterization. The predictive model used by
Johnstone et al. {1984) sssumed 5 percent lithophysal cavities and Tillerson
and Nimick (1984) have shown that the thermomechanical properties used by
Johnstone et al. {1984) are representative of intact rock with a total

porogity of 17 percent (12 percent matrix porosity plus 5 percent Llithophysal
porosity).

Issue: Miscellaneous

S8ix migcellaneous commeants addressed the toples oft Rainier Mesa
collapse; ground-water travel times, fault density, map inconsistencles, and
technology for sealing openings.

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

the NTS. As this test was 1ln tuff the commenters questioned the stability of
tuff.

Reeponse. The type of collapse that occurred et Rainier Mesa following
an underground nuvclear explosion 18 not possible 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 collapse of rock into the under-
ground cavity created by the nuclear explosion. In the case of Yucca
Mountain, the nearest nuclear testing area 18 40 to 50 kilometers (25 to
31 miles) away. No large cavities, either from nuclear explosions cor under-
ground mining, will be or have ever been created at Yucca Mountain.

The stabllity of the welded tuff 1s supported by the tunneling expe-~
rience in G~Tunnel at Rainier Mesa. This tunnel is partially located iIn
welded tuff of the Grouse Canyon Member of the Belted Range Tuff. No specilal
ground suppert 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
gectiong 6.3.3.2.3 and 6.3.3.2.45.
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Ground~water travel times., One commenter suggested a word chaunge from
"decrease” to "increase” in the statement on the travel time at which water
moving in fractures is ciianged because the thermal pulse wiil tend to closge
the fractures,

Regponse. The cor.aenter is correct in suggesting the:. ground~water
travel time in fractures could inereame if the thermal puls: caused fracture
apertures to decreare. The phrase has been amended in the - {nal KA,

Fault density. One commenter pointed out that faul: Jensity in the
eurface rocks is poorly unown and probably greater than mivped because rock
exposures are poor, and that fault density in the subsurfsc. 18 unknown.

Response. The comment regarding fault density has mevit. 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 sf Yucca Mountain,
However, standard geologic mapping techniques and appllication of geologic
models enable extrapolation from well-exposed areas into poorly exposed
areas, lncluding the subsurface., The actual fault density 4in the subsurface

can only be determined by underground excavation during eite character-
lzation,

Map inconsistaencies. One commenter noted that varlous maps showiag the
repogitory area differ in showing the shape and size of the area and are at
different scales.

Responge. BStandard maps and figures with the same scale are not appro-
priate throughout the text., 1In many cases, the purpose of a figure 1le
different, and it is useful to highlight or focus on different aspects of a
particular subject., A standard size and shape of the repository area 1a not
possible because the exact size and shape has not been determined and because
the figures are from differeni studies coveriug different areas. A consis~
tent scale 18 not used because the different figures are intended to empha-
alze varying aspects of the repcsitory area. For thia reason, use of one
atandard design area and scale would not be regsonable.

Technology for sealing openings. One commenter stated the technology
for sealing shafte and boreholes ig not described adequately in the EA.

Response. None of the shaft and borehole sealing measures planned for
Yucca Mountaln require development of new technology. These measures 1nclude
emplacement of a surface barrier in the upper portlon of all shafts, crushed
rock in the shaft interior, settlement plugs within all shafts, and plugs
within all boreholes. A detalled description of the sealing program will be
presented in the Site Characterization Plan if Yucca Mountain is selected for
glte characterization.

C.5%.4 CLIMATIC CHANGES

The climatic-changes technical guideline 1z concerned with the potential
for future climatic changes to favorably or unfavorably affect the ability of
a repository to isolate’ waste over the 10,000-year period required by the
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Environmental Protectisn Agency regulations {40 CFR 191.3). The 43 comments
received in this catayory have been subdivided into four lissues: (1) Evi-
dence for Past Water-Table Elevations and Paleoclimates, (2) Effects on
Hydrologlic Conditions (3) Effects on Waste Isolation, asund (4) Miscellaneous.

Issye; FRvidence for vast water-table elevations and paleopiimates

The fifteen comments raceived on this lssue were sy divided into three
topice: past water-table positions, computer modeling, and paleoclimatic
studies.

Past water~table positions, Four commenters quest oned the fileld
evidence for past water-table elevations noting that the presence of hydrated
minerals may not uniquely reflect past water-table positions, and noting that
caleite veins in Ash Mesdows provide strong evidence of spring discharge for
at least 1.7 million years.

Regponse. The distrihution of zeolites and smectita clays provides one
source of information on past water-table positions that shoyld be balanced
against other Indications of water—table elevation, It is regognized that
uncertainties due to the potential for perched water tables, potential for
uplift or subsidence, and possible chemical differences during formation of
minerals should be considered, as expressed by Jones (1982). These uncer-
tainties are reflected in the text of Section 6.3.1.4.3 of the final
Environmental Assessment (BA).

The draft EA incorrectly attributed a uranium~thorium date for calcite
veins in Ash Meadows to Winograd and Doty {1980); the correct citation should
be Winograd et al. (1985); and the dating technique was uvranium~uranium.
Section 6.3.1.4.3 has also been revised to clearly ilandicate thet Winograd and
Doty (1980) used a theorstical approach to estimate a maximum 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 metevs (166 feet)
higher than the present water table is suggested by calcite veln deposits in
Ash Meadows that were deposited during early to mid-Plelstocens., These two
results are not considered to be Inconsistent with each other,

Computer modeling. A number of commenters questioned aspects of the
computer-medeiing studies that were used to predict a 130-meter {(426-foot)
water-table rise on the basis of a 100 percent increase in precipitagion. It
was noted that mixing computer predictions and field evidence was coufusing,
and that uncertainty in the vesults of modeling was so great that it appears
possible that the repository host rock could become saturated. The validity
of precipitation-rechaige relationshipe used in the model was questioned, as
well as the applicability of the model to fracture-flow conditions.

Response. The text in Section 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 need to recognize
uncertainty in the modeling of water-table positions. The precipitation-
recharge relationship. 1e an empirical approach, and - limitatlions are-
specifically stated in Czarnecki (1985). The approach used in this modeling
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ia consldered appropr.ate for fracture-flow conditions {(Czarnecki and
Waddell, 1984), altherih no provision was made for permeability changes when
the water-table level: reached previously unsaturated units. The application
of a multiplier of 15 to recharge as a vresult of a 100-percent increase in
precipitation may he cverly conservative, because evidenc: from a fleld site
suggeats that two-thi+ds of potential recharge predicted '»y the Eakin method
may become runoff {Crarnecki, 1985), The model alao agsun:es an instantaneous
response time, in that water-table rise 1s not time~deper "ent. It should be
noted that the 55-meter (180-foot) buffer betwean the rengsitory and the
water table position predicted under a 100-percent inctrawc 1n 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 is at le st 250 metets

(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 repository due to climatic echanges in the next 10,000 years is notl
considered likely. Tileld evidence in the form of unaltered vitric pumice,
which is found about 100 meters (328 feet) below the repository horizon, also
supports the conclusion that the repository level has naver been saturated
for any substantial length of time. Potentially adverss condition 1 will
remaln not present at Yucca Mountain,

Palepclimatic studies. Some commentsrs questioned the validity of
paleoclimatic data in the EA, pointing out inconsistencies in the studies due
te a lack of information on ecologlc constraints for both moderm and past
plant distributions. Further evidence was requested to support the statement
that semiarid cenditions persisted in southern Nevada during pluvial periods.

Responge. Information on palecclimates in the southern Great Basin has
been presented in Section 6.3.1.4.3 of the final EA. The inconsilsgtencies
present in the draft EA have been corrected. The potential inconsistency
related to glacial versus pluvial conditions arises because the two periods
mway not coincide in time. Using standard climate classifications, a 100 per-~
cent increase In precipitation during a pluvial, as predicted by Spaulding
et al., (1984), would place the precipitatfon at about 300 millimeters
{l11.8 inches), well within the 250~ to &00-milliimeter (9.8~ to 23.6-inch)
range for semiarid conditions. Most authors agree that even during pluvials,
semlarid conditions perslisted in Southern Nevada. Additional references have
been provided to justify this statement in the EA.

Issue;: Effects on hydrologic conditions

Ten comments were recelived conceruing the effects of hydrologic condi-~
tions. These comments have been subdivided into two topicest changes in
recharge and EA clarificatlons.

Changes in recharge. A few commenters addressed the problems of esti-
matling recharge to the water table oun the basis of precipitation, pointing
out the complications inherent in using regional methods for site-specific
applications., The validity of the flux and recharge estimates usad in the EA
was questlioned In several comments.

Response. Varilous approaches were used to estimate recharge in the BA.
The discussion of the approaches  in Section 6.3.1.4.2 were expandad to
include Czarnecki (1985) ‘and Czarnecki and Waddell (1984). Limitations 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 the DOE places confidence in the regional relationships
between precipitatiorn, flux, and recharge and 1a thelr apyplication to Yucca
Mountain. These rela-ionships have provided acceptable wvesults in other
areas. Tt should be recognized that modern recharga estimates derived from
reglonal methods by uJzarnecki (1989%) are compatible with pite-specific flux
estimates by Montazer and Wilson (1984}, The flux estim :es by Montazer and
Wilason (1984) are for current conditions; future pluvia conditlons would
undoubtedly increase flux and .recharge. Site hydrolog ¢ conditions will be
more firmly establishei after in situ testing in the exyluoratory shaft,

EA clarifications. C{ommenters ware concerned with inconsistencies in
the BA text with regard to the hydrologic effects of climatic changes.

Response. Section 5.2.2 hgs been revised to acknowledge the potentisl
for cliwmatic changes to modify hydrologlic conditions. 1Inconsistencles in
Section 6.4.2 with vegard to estimates of increased presciplitation during
pluvial conditione 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 positions during pluvial periods were based
on a 100 percent increase in precipitation (Czarnecki, 1985}, Text in
Section 6.3.1.4.3 discusses possible changes in hydrologic conditions during
pluvials,

Isgua: Effects on waste isclation

Nine comments were recelved on the 1ssue of the effects of climatic
changes on the abllity of the Yucca Mountain site to isolate waste. The
comments address two general topice: increases In radiomuclide tranmsport,
and repository perfermance.

Increagses in radionuclide transport. Commenters questlioned the DOE
finding on potentially adverse conditions that perturbations in hydrelogie
conditions over the next 103,000 yearas are not lilkely to be sufficient to
significantly increase radionuclide transport to the accessible environment.
Reliance on geochemical retardation under pluvial conditions was noted to be
unsupported, and an incounelstency with a finding of not present on favorable
condition 2 in Section 6.3.1.1 {Geohydrology) was also noted.

Response. The DOE position In the draft EA of not presemt for the
second potentially adverse condition in climatic change was claimed because,
even though the retura to maximum pluvial conditions within the next 10,000
years 1B considered possible, this would not significantly increase the
transport of radionuclides. Under this situation, the scenarios that must be
enacted to allow sufficient volumes of water to contact the radioactive waste
and dissolve sufficient meterial to exceed the Environmental Protection
Agency release limits are unlikely as can be shown by comparlson with Sinnock
et al. (1984)., BA Section 6.4.2 provides a thorough discussion of potentisl
releases for the upper bound on expected flux of 0.5 millimeter (0.02 inch)
per year. Assumling very low direct sorption under fracture-flow conditions,
matrix diffusion 1s expected to remaln effective in 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 retardation in the fractuves, as
suggested by several commenters. Increased fluxes sufficlent to cause
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saturation of the hos. rock would also decrease radionuciide solupilities
because less oxidizir,, conditions would be developed (Simnock 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
narkedly from both tha gechydrolegy and climatic changes pncentially adverse
conditions, The favurable condition, which was not clatfued, requires that
expected changes would not affect or would favorably a’ ‘ect the iasolation
capability of the repository over 100,000 years, The gecnydrology favorable
condition {s clearly B more severe condition to peet, bicause 1t requires
that no effect or a frvorable effect on isolation resurt from any possible
climatic cycle o trend, The geohydrology potentially s verse condition I,
considered not present, raquires that expected changes in geohydrologic
conditions he sufficlent to significantly increase radionuclide transport
compared to pre-waste-emplacement conditloue. This condition does not
gpecify a time frame or how significant a change 1s needad, although it is
agsumed that 100,000 vears should be the period of concern, Findings of not
present on both of these potentially adverse conditions have been made in the
final EA, and text revisions have been made to strengtaen the support for
these findings.

Rapository performance. 4 few commenters addrassed general queations
of repository performance under axpected climetic changes, questioning the
reliability of extrapolation of climatic information over 10,000 years and
the validity of current data on the effects of climatic change.

Response, The DOE has used available evidence to reach preliminary
findings for all guldelines as specifted in Appendix III of 1G CFR Part 960.
Several approaches are used in the EA to establish the likelihood that future
climatic changes could lead to diminished isolation performance, including
revieyw of evidence from field studies for past positions of the watsr table;
computer-modeling studies to determine the possible effects of maximum
pluvial conditione on the water-table position; and review of performance-
analysis calculations of a varlety of scenarlos reflecting climatic axtremes
and conservative, but real’stic, assumptions. During site characterization,
further studies will rzduce uncertainty in the boundaries of the basins
within the Death Valley ground-water system, allowing better predictions of
the effects of expected climatic changes on the lnteraction of the ground-
water bhasins and the concomitant changes in other hydrologic conditions. In
situ studies will also improve the ability to predict the effects of climatic
changes on conditions in the unsaturated zone., It should be noted that
isolation requirements apply to the 10,000 years following closure, although
some technical guldelines require an assessment of the long-term predict-
ability of site conditions over 104,000 years.

Issue: Miscellaneous

Nine comments addressed errors in the EA text, or suggested clarifica-
tions to improve discussions of climatic trends in the EA., Two toplces were
identified from the comments: general text corrections and climatic trends.

General text corpections. An error in conversion of temperatures from
degrees centigrade to degrees Fahrenhelt was noted. In addition, one
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commenter felt that “he wording relative to a statement on palepclimatic
evidence needed clar:fication.

Response, The corrected convarsion from centigrade to Fahrenhelt was
added to the final HA. The wording regarding a statemerl on paleoclimatic
evidence for lake positions was clarified by lunsertion -f the term "shore-
lines” indicating tuls is the form of evidence that 1s bueing used in the
final EA,

Climatic trends. A few commenters addressed var cus aspects of the
climatic trends that are recognized in the westernm Uni-eod States. One
commenter questioned the role that atmospheric increases of carbon dioxide
might play in climatlc changes in southern Nevada.

Response. The statement In the draft EA on the vole of the Slerra
Nevada Mountains in the increasing aridity of the Southwest duving the
Quaternary has been attributed in the final EA to Winograd et al. {(1983),
rather than Winograd and Doty (1980). A review of literature on paleo-
climates has been added to the final EA to provide alternative interpreta—
tions where appropriate. Several commenters polnted out that long-term
trends toward increasing aridity are not contradicted by eyclic fluctuations
from wetter to more arid conditions that are superimposed om 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 trends of Increasing aridity; such 1s not the case. Section 6.3.1.4.3
clearly describes these changes as related to changes in the configuration of
ground~water basins within the Death Valley ground-water system.

C.5.5 EROSION

This category of comments 18 concerned with rates of erosion at Yucea
Mountain and depth of the proposed repository. Ten comments were recelved in
this category. Three commenters noted that the data to support the erosion
rateg cited in the draft FEnvironmental Assessment (HA) are few and that
additional data and alternative interpretations are avallable in the scien-
tific literature. Two commenters noted that potential tectonic activity is
not adequately considered in the discussion of ercosion rates. Three com~
menters stated that the 200-meter depth in the disqualifying condition is an
arbitrary number without a sound basis. One commenter noted that the erosion
guideline did not address the possibllity of fractures providing access from
the repository to the surface. Another commenter questioned that data
obtained during excavation of the exploratory shaft would provide information
on erosion rates at Yucca Mountaln.

Resgonse

The U.5. Department of Energy (DOE} agrees that additional data are
needed to develop a complete understanding of erosion rates at Yucca
Mountain. Comprehensive studies are being planned for site characterization
to provide a more complete data base and to evaluste alternative hypotheses

regarding the effects of future climates and tectonlc activity on erosion
rates.
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Regarding the 200-meter (636-foot) depth criterion, it is noted that the
Nuclear Regulatory commission concurred with this depsh figure. It is
further noted that ihis depth 1s sufficiently great that any econceivable
areslon rate will net uncover or otherwlse adversely affect a repository
within the next 10,000 years.

The comment retarding fractures providing access f. @ the repository to
the surface presumadly is a concern related to movement f radiocactive gases
to the surface. The disqualifying condition for eroi .o is an explicit
constraint on positioning the repository and only requ. ruu that the fecility
be located more than 00 meters (656 feet) below the grs 1d surface. The gas
transport question wiil he thoroughly investigated durirg aite character-
l1zation. Until wccess to the proposed repository depth ls provided, it is
not possible 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 characteristics of rock dissolution within the repository horizon
are necessary to determine if radionuclide releases are likely to be greater
than are allowed by the raegulations. None comments relating to disseclution
were recelved. These comments are categorized into three ifsgues: (i) Repos-

itory Conditions, (2) Evidence for Dissolution of Tuffs, and (3) General
Criticism.

Issue: Repository conditions

This issue relates to expected repository conditions following closure.
One comment received expressed concern that the near-fleld emplaced repos-
1tory will not offer standard temperature and pressure conditicens. 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 containers.

Resgonse

Those parties involved with experiments and testing are aware that the
repository conditions will not be at standard temperature and pressure,
Temperature limits on spent fuel waste dispesal containers are 350°C (662°F).
The maximum temperature reached in the rock material is related to the
spacing of waste diaposal containers. The pressure will remain st approxi-
mately one atmosphere, but the temperature will rise. Experiments and tests
are being conducted at elevated temperatures up to 250°C (4827%F) and the
equilibrium pressure of water vapor over sclutions at those temperatures
where experiments are run at over 100°C (212°F). A combination of laboratory
experiments and geochemical thermodynamic and kinetic models are being used
to predict long-term repository conditions.
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Isgue: FEvidence for dissolutbon of tuffs

Three comments ¢z3re received in this area., Two of the commenters ques~
tioned the statement that tuffs in the repusitory settirg will have a low
dissolution potentia’!, giving the following reasons: 1liitle is known about
the relevant reactin: vates, determination of silicate tvermodynsmwics is a
complex problem, an. reactions which occurrad during tt.: Quaternsry were
subject to different conditlons than those expected wit-in the repository.
Or.a commenter agreed that there is no evidence, based or a review of the
literature, to presume that significant dissolution w 1! occur that would
lead to radionuclide releases greater than are allowubie, ALl of the
comments stated that there 1s e significant relations: {p between tuff
mineralogy, aqueous chemistry, and radionuclide transport,.

Response

The guestion of possible evidence for dissolution of the hoat rock has
been examined in the unsaturated zone {n the vicinity of the exploration
block and Well J-13 where the Topopah Spring Member is uelow the water table.
The lack of indication of solution, evea within the saturated zone, is
compelling evidence that the volcaanlc rocks at Yucca Mountain agre not subject
to dissclution to any significant extent. Since these conclusions are based
on field observations, additional data resulting from laboratory-~based
studies on rates of dissolution or the complexity of silicate minerals weuld
not serve to change them. Dissolution processes during the Quaternary and
future dissolution rates are discussed in Section 6.3.1.6.5 of the EA.

The relationship between tuff wmineralogy, aqueous chemietry, and radio-
nuclide transport has been investigated and will continue to be investigated
during site characterization., Current information indicates that agueous
chemistry and tuff mineralogy are at or near equilibrium conditions {(Ogard
and Kerrigk, 1984},

Iseue: General criticlism

Three comments were received that criticized certain points in the dis-
cussion of the dissolution potentlal of tuffs, One commenier stated that
experiments similar to those performed on the Bullfrog Member should alsc be
conducted on the Topopah Spring Member. The second commenter stated that six
authoritative references were ignored with respect to the influence of poten~
tial changes and water chemistry on dissolution, The third commenter
suggested that Section 6.3.1.6.7 contradicts the first paragraph of Section
65.3.146.6.

Resgonse

The reference cited in Section 6.3.1.2.2 of the draft EA (Knauss et al,,
1984) describes the experiments thaet have been performed on the Topopah
Spring Member. Since the writing of the draft BA, several other publications
which discuss these experimental results have been published.
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The six references noted in the second comment were considered in
arriving at the conclus lons that were presented in the section on dissolu~
tion. As an example, Kerrisk (1983) referenced four of the eix in a
discussion of reactior-path calculations of volcanic~glass dissolution.

The experiments that are planned for site characterization (Section
6.3.1.6.7) are to cont.rm what {s stated in Section 6.3.1.4.6.

C.5.7 TECTONICS

Addressed in this category are 123 comments concernin, the assessment of
postclosure tectonice at Yucca Mountain as presented in the draft EA (Section
6.3.1.7). The primary function of thie technical guideline is to ensure that
the likelihood of disruption of waste isolation due to tectonic processes is
at or below acceptable levels based on all available Information. The first
two issues cover the potential for volcanic and seismic aetivity in the
vicinity of the site, The potential for a release of reiionuclides due to
tectonic processes 1is the focus of the favorable concition (Sectilon
6.3,1,7.3), the qualifying condition (Section 6.3.1.7.1), and the disqualify-
ing condition {(Section 6.3.1.7.3) in the Environmental Assessment {(BA). The
U.8. Department of Energy (DOE) conclusions on all three conditions have been
challenged. The comments are categorized into three issues: (1) Potential
for Volcanic Activity, (2) Potential for Seismic Activity, and (3) Potential
for Tectonically Tonduced Loss of Containment.

Issue: Potential for volecanle activity

Fifteen comments were received on this issue. Included are remarks on
the data used to assess the potential for volcanism at the eite and the
analyses of those data. Questions directly addressing the possibllity of
disruption of an underground repository by volcanle activity are addressed
separately in the final issue. Specific topics covered below are: ellicic
voleanism, hydrothermal and hydrovelcanic activity; and eruption of volcanic
materials.

Silicie volcanism. Several commentersg noted that the effort in the EA
concentrated on examining the potential for basaltic volcanism, while silicic
volcanism was de-emphasized,

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

Hydrothermal and hydrovolecanie activity. A number of commenters noted
that the potential for hydrothermal and hydrovolcanic activity was not
digscusgsed in the EA.
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Reaponse. Siguificant hydrothermal activity is usually asscclated with
long~lived centers ¢¢ andesitlc to silicic volcanism. As discussed above,
evidence for recent s3ilicic volcanism 1s absent in the vicinity of the asite.
Areas of small~volun. basaltic volecanism with youngest ages close to 300,000
years old are probal:ly characterized by a low thermal {lux incapable of
supporting hydrothermal activity. Hydrovolcanic eruptiune (l.e., explosive
volcanic activity arsociated with magma~water interactica) probably accur in
less than 2 percent of all western U.8. eruptions (Smi i, and Luedke, 1984).
The significance of both types of secondary volcanic ;rocesses will be
forther evaluated during site characterization.

Eruption of volianlc materials. FEstimates for ii . probability of
volcanic erupticm at a site at Yucca Mountain were quest.oned by the largest
number of reviewers commenting on the issue. It was suggested that gillcic,
hydrotherma?, and hydrovolcanic activity should be included in probability
calculations., Derivation of the mean probability (approwimately ! chance In
10,000 over 10,000 years) was not clearly explained in the EA. Some com-
menters noted that age dating of volcanic features wase Incomplete. QOne
reviewer felt that hlgh heat flow due to subduction precesses beneath Yucca
Mountain would make constructioun of a repository there imprudent. Finally,
one reviewer asserted that the potential for large~scale impoundment of
surface waters induced by volcanic activity (potentially adverse condition in
Section 6.3.1.7.4) may be present at the site, In disagreement with the
findings of the EA,

Response. As discussed in the previous two topic responses, ailiede,
hydrothermal, and hydrovolcanic activity are presently thought to be
unimportant contributors to recent volcano-tectonics in the vicinity of Yucca
Mountain. Should studies conducted during site characterization alter this
perception, these processes will be considered in a tharough assessment of
the potential for future volcanic activity. Further work is required to
better resolve a mean probability for the eruption of volcanias at the site,
Section 6.3.1.7.5 in the EA, as well as favorable condition [, have been
revised to include further dilscussion of volcanic event probabilities. The
Site Characterization Plan will outline the requirements for the study.
Sampling and age dating of volcanlc centers will continue under. site
characterization. Subduction-controlled volcanism and attendant heat flow
probably ceased to be important in the Great Basin more than 10 million years
ago.

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

Issue: Potential for selsnmic activity

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



Comments concerning ftne potential effects of fault movement on the contain-
ment of waste at th: repository are addressed in the followlng issue.
Presented here are re¢sgponses to comments on the following toplcs: regional
selamicity, fault delineation and dating, earthquake piobabilities, and
faulting effects on yround~water flow.

Regional seismicity. Reviewers expressed concern ~er several aspects
of the regional reismicity around the Yucca Mountain sf.:. Major comments
centered around the proximity and association of the s.ti to zones of seismie
activity in the western United States such as Mammoth &%=, the San Andreas
Fault, the Nevada Seismic Zone, the Intermountaln Seis ¢ Zone, and the
East-West Seigmi.- Belt., Corrections to distances to the:e featuree and to
earthquakes within them as given in the EA were requested. The quiescence of
the Lag Vegas Valley Shear Zone was questioned as was -he poasibility of
explosion~induced afterehocks due to testing at the Nevuda Test Site (NTS).
Citing the short record of historical seilemicity at the site, one reviewer
challenged the conclusion that potentially adverse coudition 4 (Sectiom
6.3.1.7:4 of the EA) of local seismicity exceeding thet of the tectonic
getting 1s not present at the site, This commentayr and others suggested that
more earthquake data are necessary to adequately gssess local selamicity
patterns.

Response. Location of the site relative to the Ban Andreas Fault 1in
western Calilfornia, the Neveda Seismic¢ Zone, and the Intermountain Seismic
Zone 1le not thought to represent a major seismic hazard. In addition,
inclusion of seismicity data from these three reglons and Mammoth Lakes in
aggessments of seismic risk at Yucca Mountain may be appropriate for certain
purposes, but would not be appropriate for site-speciflc hazard studies. The
mechanism generating earthquakes aleng the San Andreap Fault 1g different
from that operating at the site, which is far from the boundary. Aleso, the
resulte of Christiansen and McRee {(1978) suggest that the higher rates of
seismicity within the Nevadas and Intermountain seismic zones and at Mammoth
Lakes are consistent with a migration of volcanism and faulting away from the
center of the Great Basin and the site, and toward the eastern and western
edges of the Great Basin. Seismicity of Mammoth Lakes is almoet certainly
asgociated with the migration of magma at depth. . There 1g no evidence that
magma bodies exlist beneath or near Yucca Mountain. The outline of the
East-West Seismic Belt 1s, of course, subjective and has been removed from
Figure 3-9 (Historical seismicity in the western United States) of the final
EA. The site is located on the southern fringe of this belt, in a reglon of
relative seismle quiescence. The Las Vegas Valley Shear Zone has also been
selemically quiet, as have been most northwest-trending-faults in the Great
Basin (USGS, 1984).

Several distance measurements have been changed in the final EA &8 a
result of comments by reviewers. The diatence from the site to the Owens
Valley earthquake is given as 130 kilometers (81 miles) (Section 6.3.1.7.4).
Tts magnitude 1s reported as 8+. The distance to the Intermountain Seismic
Zone is stated as ".,. more than 250 kilometers (155 miles) east of the
gite ..."” (Section 6.3.1.7.4).

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

Though local miiroearthquake data for the site are iimited sto a few
years, the U.S. Gec.oglcal Survey (USGS, 1984) reported .hat the seismic
record for the region is complete for all earthquakes g -~ater than or equal
tc a magnitude of 4 to 5 occurring in the past 40 years. ALl events between
magnitude 7 and 8 that have occurred in the region ove .he past 130 years
are likely to have been documented. New information ¢.: focal mechanisms of
earthquakes in the vicinity of Yucca Mountain has been 5. 2sented by the USGS
(1984) and has been incorporated into the final EA. He:ther the seismic
record ner the reglonal tectonics indicates that future selamicity at the
silte is likely to be more frequent or of higher magnitule than that occurring
throughout the southern Basin and Range Province. Therefore, potentially
adverse condition 4 (Section 6.3.1.7.4 of the EA) is cunsidered to be not
present at the site. The site characterization program will enbance under-
standing of seismicity patterns at Yucca Mountain and in the surrounding

region and will permit a more confident extrapolation of the data into the
future.

Fault delineation and dating, The largest number of comments on this
isgue addresged the adequacy of information on the delineation and age of
faults near the site. It war polnted out that all faults on Yycca Mountain
require further study and various techniques for accomplishing this goal
(e.g., low-sun-angle pheotography, trenching, establishing better strati~
graphic relationships) ware suggested. Citing the work of Swadley et al.
(1984) and Szabo and Kyser (1985), several reviewers contested the conclusion
that there 18 no unequivocal evidence for surface faulting within the
1,100~aquare~kilometer (425-square-mile) area of the site duriog the last
40,000 years. Commenters interpreted the work of Carr (1984) to indicate
that uplift rates on the Windy Wash Fault near the site are equal to those in
tectonically active areas of Death Vailey. The stratigraphy-determined age
of nearby block-forming faults was questioned. Alseo, reviewers noted that
the EA did not adequately consider strike-slip faulting.

Response. Studies and maps of the types suggested will be evaluated for
inclusion in the site characterizatlion program to batter understand the
location, age, and seismic potential of faults at Yucca Mountain., Conclu-
sions presented in the EA appropriately incorporated all avallable published
loformation 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 was no unequivocal
evidence of surface fault displacement younger than 40,000 years within a
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 eolian
s1lt Iin eastern Crater Flat may indicate gpurface displacement on the order of
l to 10 centimeters (0.39 to 3.9 inches) during the Holocene {(Dudley, 1985),
Dudley also states, however, that this dating technique is highly provisional
and that these dates 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 secondgpy carbonate depoeits in fault-related fractures
from drill cores at Yucca Mountain., However, these preliminary results were
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based on few samples an.., as Szabo and Kyser (1985) state, may or may not be
indicative of the timirg of faulting eplisodes. These ages repreasent a
minimum age for the fracturing {(i.e,, the dates represent the age of the
carbonate deposition anud not necessarily the age of the preexisting
fracture),

Reviewers incorrectly interpreted the work of Carr (/444), where the
rates of displacement for the Windy Wash Fault were 0.3 v-c2r (I foot) per
1,000 yeara during the perioéd of time from 12.9 to 1i.7 m.llion years ago,
not at the present time, Discussions by the USGS (1984) s:qgest that the age
of block-forming faults near Yucca Mountain, based on <(he stratigraphic
relationship of tne Timber Mountain Tuff to Paintbrush ' ff, 18 between
12,5 and 11.4 miilion years.

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

Earthquake probabilities., The analysis 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. Objectlions were raised on the exclusion of
Yucca Mountain faults from calculations of recurrence rates for large
earthguakes mnear and accelerations at the site, despite the acknowledgment
that gsome faults at Yucca Mountaln may be potentlally active. Commenters
suggested that the potential for future selsamicity was not adequately
asgeseed in support of the favorable condition (Section #.3.1.7.3 of the EA)
and that strike-slip faulting should be considered in analyses of the
potential for earthquake activity. Reviewers expressed the Importance of
examining the late Quaternary record to examine short-term, cyclie tectonic
trends and also questioned the recurrence rate of major earthquakes in the
area given in a preliminary veralon of Carr (1984). A commenter suggested
that surficial warping or faultipg due to ground-water withdrawal be
asgessed. One reviewer requested a wording change concerning the connection
between volcanism and surface faulting during the Quaternary.

Response. The calculation of peak acceleration requires a list of
faults that are thought to represent the greatest hazard to the site and for
which dimensions are well known. At the time of preparation of the selsmice-
hazard prediction reported by USGS (1984) and Rogers et al. (1977}, the fault
map (Scott and Bonk, 1984) of the Yucca Mountain site wasp not available.
Although stress measurements indicate that north-trending faults at Yucca
Mountain are so oriented that slip may be possible, confidence in the lengtha
and slip historles of these faulits 18 not sufficient at this time to estimate
magnitudes, although estimates will be made during site characterization,
Further, the attenuation curves of Schnabel and Seed (1973) used to compute
ground—motion estimstes for the EA are outdated; newer relatlonships are
pregsented in Section 6,3.3.4.5 and will be used for seismlc hazard evalus-
tiona during site characterizatlon. A tahle of recurrence estimates compiled
from available literature for the NTS region for magnitudes of 7, 6, and 5
wag added to Section 6.3.1.7.5 of the final EA.

During site characterization, more thorough investigations of seismic-
ity, strike-slip and normal faults of Quaternary age, and attenuation
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parameters will permit an improved analysis of the potential for faulting
near Yucca Mountaln. The recurrence estimate of Carr {(1%984) has been deleted
from Section 6.3.1.7.% of the EA because of a change in the supporting
reference and at the vequest of the reviewers.

It seems unlike'y that warping and faulting due (o ground-water
withdrawal are possi.le in locations such as Yuecca Moum in where the water
table is at least 500 meters (1,640 feet) below the sur:. ve. A5 raquasted,
the sentence in potentially adverse condition 1 in Sectjon 6.3.1.7.4, has
been changed to read "... there 18 suggestive evidenc. that ... surface
faulting may have acconpanied the velcanisn ..."

Faulting effects on ground-water flow. Several commenters suggested
that evidence does mnot aupport the conclusion that tecionle processes,
specifically feulting, that could adversely affect ground-water flow are not
likely at the site (potentislly adverse condition 6 1in Section 6.3.1.7.4),
Reviewers felt that faulting could increase hydrologic flux and travel Limes
and glter the depth to the water table. One reviewer argued that the
potential for disruption of the ground~water system should be evaluated for a
100,000~year time period under the full range of conditions expected during
that time frame.

Respengse. The nature of flow under unsaturated conditions ip a
fractured porous medium (Wang and Nerasimhan, 1985) makes it unlikely rhat
the development of new fractures could alter flow conditions to any aextent.
At Yucca Mountain the water table 1s 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 Lrans-
port during the 10,000-year period aspecified in the DOE giting guildeline
(10 CFR 960,4-2~1) and thus potentially adverse condition 6 in Section
6:3.1.7.4 of the EA 18 not present at Yucca Mountain.

Issue: Potential for tectonically induced loss of containment

Reviewers of the draft EA submitted 36 comments directly addressing the
potential for radionuclide release due to future tectonlc processes oOr
events. As a result, all comments 1ln this issue directly or Iindirectly
challenge the DOE findings on the favorable condition (Section 6.3.1.7.3),
the qualifying condition (8ection 6.3.1.7.1), or the disqualifying conditiocn
(Sectlon 6.3.1.7.5) as detailed in the EA. The favorable condition states
that Quaternary rates of lgneous and tectonic activity supgest that there is
a less than one 1in 10,000 chance over the next 10,000 years of release of
radionuclides to the accessible envirooment. The first two topiles in this
issue cover challenges to the finding on the favorable condition based on
potential for future volcanic and seismic disruption. Preliminary qualificar
tion of the site is possible ag long as release of radionuclides above those
allowable 1eg not judged to be likely in the future. The site will he dis-
qualified 1f the Quaternmary record suggests that ground mofion or fault
movement is likely to lead to a loss of waste isolatlion. Questions on these
final two conditlons are addressed under the third topic. The following
topics are entitled: challenges to findings regarding volcanism, challenges
to findings regarding seismicity, and challenges to qualifying and disquali—
fying conditions.
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Challenges to fimdinge regarding volcanism. Several commenters sug-
gested that the favorable conditlion is not met at Yucca Mountain oa the basis
of either the record of volcanism near the site or the inadequacy of the
volecanle record.

Responge. As discussed in the first ipsue, smal;-volume basaltic
volcanism 1s thought to he the most likely form of futw. : volcanism in the
southern Grear Basir., FExhumation of a repository by r pioslve cratering
asgoclated with hydrovelcanism 1s unlikely; cthe depth §{ burial of the
repository is about four times the depth of craters fo.md by such processes
(Crowe et al., 1985)., The most recent probabilitzqc.laulationa Egr the
eruption of basalts ai the site 1s batween 4.7 % 10 ~ ar’ 3.3 x 10 for a
10,000-year perind, The smaller probability clearly menis the favorable
conditien, and the higher bound does not. This conclusion is based on an
assumption that penetration of the repository by basalts wtll lead to radio-
nuclide releases. A study by Link et al, {(1982) agsessed the potential
radlonucide releases associated with volcanic activity (see EA Section
6.301.7.6)s Work completed durlng site characterization will assess the most
appropriate probahility value bascd on an evalugtion of data aspumptions and
on structural controls of past volcanic activities in the region. Until this
work is completed, it is concluded that the favorable condition 1s not
present and the EA has been revised to reflect this,

Challenges to findings regarding seismlcity. Other reviewers suggested
that the favorable condition is not met at the site because of the prob-
ablility that faulting and ground motion will directly cause a loss of waste
1solation or because of potential changes to hydrologilec conditione resulting
from seigmic activity. Commenters noted that seismicity was not evaluated in
support of the favorable condition.

Response. The draft EA did not present a thorcough analyails of the prob-
ability that earthquakes could disrupt waste isolation at the site bhecause
such calculations are not yet available. In the event of seismicity 1n the
vicinity, the risk of damage to underground tunnels aund postclosure strue-
tures 1s thought to be gsmall because tunnels in tuffaceous rock have been
obsetved to remain stable during nearby underground nuclear testing. More
importantly, with the upper bound on flux thought to be present within the
potential bhest rock (0.5 millimeter {(0.02 inch) per year, Wilson, 1985), even
direct fracture disruption of waste disposal containers 1o the repository is
unllkely to lead to releases of radionuclides to the accessible envirunment
at a sufficiently fast rate to exceed the EPA release limits. To saturate
the deepest portion of the repository, the water table would have to rise a
minimum of 185 meters (600 feet), which is an unrealistic occurrence.

Challenges to qualifying and disqualifying conditiong. Challenges to
conclusions 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 accompanying perturbations to hydrologic
conditions could result in significant release of radionuclides. Most
commenters suggested that evidence indicates the potential for a large earth-
quake over the next 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 condition.




Response, No mechunlisms have been identified thar suggest a potential
for unallowable loss of radionuclides from the engineered barrier syatem and
transport to the accessible environment. The USGS (1984) estimates that the
Bare Mountain Fault, ). kilometers (9 miles} from the site, is capable of
producing a magnitude ¢.8 earthquake resuylting In an accelaration of 0.4g at
the surface of the siv+., larger accelerations are posaibis should active
faults exlst closer to the site.. Ounly three small earthq.ukes (magnitudes
less than 2} have besen recovded at Yucce Mountain during & years of intensive
monitoring. In addition, nuclear tests are confined to dinstances of 40 to
50 kilometers (25 tu 30 miles) from the site, and afteresocke generally arae
restricted to distances within 14 kilometers (9 miles) o ground zero.
During site charac*erization, seismic-design analysis by ex)erts in the fileld
of hazard assessment will establish appropriate seismogenic sources for cen-
sideration of preclosure and postclosure engineering and geologic structures.

Most importantly, loass of waste isolation due to disruption of the
repository by strong ground motion or even direct fracturing alone is highly
unlikely., Loss of waste isolation requires a medium capsable of dissolving
and transporting sufficient radiocnuclides to the accessible environment
within the prescribed period of time. If the flux within the host rock Iis as
low as currently thought {less than 0.5 millimeter (0.02 inch) per year,
Wilson, 1985}, there will be insufficient f£flux to cause an unacceptable
release of radienuclides (Sinnock et al,., 1984).

New fractures produced by faulting would be likely to have uegligible

effects on hydrologle flow through unsaturated fractured porous rock {(Wang
and Narasimhan, [985).

The only posgible mechanism for releage would be the penetration of the
repeeitory by sufficient magma and further eruption of magma so that
dlspersal of some radionuclides could occur. The probabilities of magmatic
penetrationmgf the repository over a 10,000 year perlod range from 4.7 x 10
to 3.3 x 10 7, and the consequences of volcanic events, as predicted by Link
et s8l, (1982), have been added to the final EA Iin Section 6.3.1.7.6.

In addition, adverse 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 Mountaln site 18 disqualil-
fied and (2) the evidence does not indicate that the site 1s not likely to
meet the qualifying condition for postclosure tectoniles.

C.5.8 HUMAN INTERFERENCE (NATURAL RESQURCES)

The Human Interference technical guldeline deals with the potential for
the pite to contain natural resources that could be economically attractive
and thereby cauge future interference with the repository, Forty-one
comments received in this category have been subdivided into four issues:
{1} Mineral Resoutces, (2) Water Rasources, {3} Geothermal Resources, and
{4) Miscellaneous.
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Issue; Mineral regourc:s

Twenty-three comm:nts were recelved on the mineral rssources issue,.
These comments address the potential for mining operations at or near the
Yucca Mountain site to exploit the mineral resources of th: area, The toples
addressed include: mi.eral resource potential, mineralizution of calderas,

economic mining contributiens, geochamical sample reportinyg, and aditorial
changes.

Mineral resource potentlial. Several commenters 1 'dicated that the
U.8. Department of Energy (NDOE) had no basis for conc.v:ilng, through
literature review, that Yucca Mountain does not have an ec.nomically feasible
potential for mineral resource exploitation. In addition, these comments
indicated thar all relevant data had not been considered and that other data
were misrepresented.

Response. The DOE developed 1its position regarding the wmineral
resources of Yucca Mountain by assessing the results of the following
activitiea:

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 results indicated that there
is no evidence of past mining actlvity at Yucea Mountain nor any
evidence of existing economic mineralization. Regults also
indicated that there are no economically significant nonmetallice
mineral deposits located at Yucca Mountain that cannot be found in
economical deposits elsewhere in Nevada.

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

3. Exploratory boreholes at and near the Yucca Mountain site have been
drilled. 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 increase In the intensity of alteration, presumably caused by
hydrothermal solutions ..." (Spengler et al., 1981). An analysis of
the sample showed that it contained 0.64 ounce per ton sillver and
0.02 ounce per ton gold (reported as parts per nmillion in the
reference). These concentrations are not economical at the surface,
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-
cates that the potential for significant amounts of minerals to occur at the
site 15 low.
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Mineralization ¢¢ calderas. Some commenters stated that Yuccs Mountain
gits on the edge of tme Crater Flat Caldera and that thla and 75 percent of
all calderas in Nevaia are mineralized.

Response. The .ycks exposed at Yucca Mountain are ecniefly the products
of volcanic—tectonic structures known as calderas that p::tially coincide in
space and time. Mcl:e (1979) evaluated the generic rela:{cnship of more than
30 calderas and therr volcanic products to the distrib tion of known ore
deposits in Nevarla. Of 98 mining districte in Nevada w. b 51 million or more
production of gold, silver, copper, lead, zinc, mercurr, antimony, and iron,
only 2 are within calderas, and only 5 are in silici tuffs related to
calderas (McRee, 1979). This is significant considerin that ash~flow tuff
of Tertlary age is the most abundant rock type exposed in Wevada (consti-
tuting half of the total surface outcrops) and that 93 percent of the major
metal-mining districts in Nevada are in rocks other tha» silicic tuff {(McKee,
1979)., This strong negative correlation Indicates thzt large base-~ and
preclous~metal deposits in Nevada are generally not asscclated with calderas
or the preducts of caldera evolution.

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

Reaponges. The numbers that the DOE cited for mining production and
yield were used to define the relative size of an operation. Regardless of
the worth of any existing or future operation (including the Wahmonie
District), these mining activities will not be impacted aince they 1lie
outside the controlled area. Mineral-resource surveys in the area have been
conducted and are presented in the EA. Further evaluations will be under-
taken during site characterization.

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

Response. These data have been included in the final EA. In additlon,
expanded analyses will occur during site characterization. Samples from
exlsting and future boreholes will be analyzed using x-ray fluorescence and
neutron activation analysis for trace elements.

Editorial changes. Various senteoce and word changes as indicated in
the response were suggested.

Response. In Section 3.2.4.,2 the words “"mining operations” have been
revised to read "exploratory and wining operations” to encompass all
practices associated with mining. In the same section, a sentence has been
added that reads "Lead and copper were also historically important minerals
in northern and central Nevada."

Section 3.2.4.3 has been revised and reorganized to indicate that
"Fluorite wineralization, judged to be of local significance, is widespread
in Bare Mountain, 16 kilometers (i0 miles) weat of the site” (Bell and
Larson, 1982).
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Isgue: Water resources

Elight comments were assoclated with the potential for ground-water
resource exploitation. The majority of the comments concarned the availl-
ability of water for porsible future communities in Jackase Flats, sast of
Yucca Mountain. One ¢.ommenter stated that the potential ‘or ground-water
extraction at Crater FlLat, west of Yucca Mountain, was not ‘onsidered. A few
commruters stated thiat the draft EA discussions failed to : nsider rthe impact
on deep reglional aguifers and the iInterconnectivity betwveen aqguifers. In
addition, 1t was stated that the shallow carhonate agquif - beneath Yucca
Mountaln meets safe drinking-water standards.

Resgonse

It is most likely that future developments would ocour in aress with
eagy access to reliable, shallow water resources. However, future use of
water by a possible towneite in Jackass Flats would not impact the isolation
performance of the repository because the thick, unsaturated zone and very
low flux are the major reasons that radionuclides will not be released fronm
the repository. Pumping of water from the saturated zowne underlying the
repository would not impact the flux and low water content In the repository
zone. Furthermore, Lf the water table dropped due to overuse, the travel
time from the repository to the accessible environment would increase.

In gensral, development of future communities would oceur where a
reliable and shallow source of water could be obtained. The probability of

developments of various slze and location will be further investigated during
site characterization.

Waddell (1982} discusses the three ground-water hasins within the
regional ground-water system in the Yucca Mountain area. This study is
reviawed in Section 2.1 of the EA. The deap aquifer 1s unlikely to be a
potentlal source within the Alkali Flat-Furnace Creek Ranch ground-water
basia unless the shallow tuff-alluvial aquifer was depleted. This is
unlikely to occur under any reasonable use scenarioc. It Is true that in the
very distant future (1,000 to 10,000 years), changing climatic conditions or
abnormally excessive water usage could change reliative head pressures.
However, for the immediate future {less than 1,000 vears), it is not deemed a
plausible scenarlo 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.

Issue: Geothermal rescurces

Four comments were received relative to the potential for econamically
feaaible geothermal resources in the area of Yucca Mountain and the proposed
repository site. The comments address the DOE etatement that there 1is
"+« no potential for any commercially attractive geothermal resocurces.”

Response

The potential use of the low-temperature geothermal energy located in
the Amargosa Valley does not have a& bearing on the impactzs of a repository at
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Yucca Mountaln becarse the Amargosa Valley Ls outside of the controlled area.
The area around Yus:a Mountaln is extremely well known in terms of heat flow.
More than 60 wells [some as deep as 1,830 meters (6,000 feet)) have been
drilled and analyze’). The data show the absence of any readily and econom-
ically accesaible geothermal resources., As Iindicated ‘r the EA, temperatures
at exploitable dephe are about one~third to one-ninty the temparature
required for commercial power generation. Further g'wiles during site
characterization will help to confirm current underat nding of geothermal
cegource potential.

Isgue: Miacellaneous

Six comments were recelved and categorized as miscellaneous. The toplce
addressed include: natural resources present, radloruclide migration wia
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 resources ara present at Yucca
Mountain.

Regponge. The absence of commercially attractive natural resources at
Yucce Mountain, and the estimated low mineral-rescurce potential of the site,
arve 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 Yucca Mountain as discussed in
Section C.4.1.1.

Radionuclide migration via openings. Two commenters suggested that
because the DOF statad that any commercial drilling or mining operations
could create signifilcant pathwaye for radionuclide migration, the shafts and
boreholes of the repository would also cause this problem. In addition, it
was noted that the DOE cannot tell 1f underground testing may have caused
potential pathways for radionuclides.

Response. If nucleatr waste 18 placed in a future repository at Yucca
Mountain, all boreholes and shafts will be filled and sealed with materials
which have equivalent or better isclation capabilities than the natural
systems. All underground testing has heen conducted at distances far rewoved
from the site, such that there 1s 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 6.3.1.8.2; this section has been revised to read: "Geo-
thermal resources In the area were inventcried by Garside and Schilling
(1979) and evaluated by Trexler et al. (197%)."
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C+5.9 POSTCLOSURE SiT% OWNERSHIP AND CONTROL

Thirteen commants were received Ln this category. Sizveral comments were
requests for the U.S. “epartmant of Energy (DOE) to explair. why an additiomal
50,000 acres of public land now managed by the Bureau of Land Management
(BLM) would be required for the repoeitory. Another requc.-t was for a map 1ln
the final Environmentel Assessment (EA) indicatlng the co.ivolled area and
the site.

Many commenters stated that the dlacussions in the d. aft EA are inade-
quate in regard to current and future land ownership ane wsker rights. The
contentlons were that the discussions were inadequate cca idering (1) that
land-withdrawal actions required for the Nellis Air Force Range have been
before Congresa for eight years, (2) that the western Shoshone Indian Tribe
has filed claim to a large part of Nevada, including Yucce Mountain, (3) that
the U.8. Alr Force (USAF) has requirements for air space in this area, and
(4) the Nevada role in designating the area as a repository site. The con~-
fidence that the DOE has expressed with regard to land and water acquieition
for the repository were theraefore believed to be unfoundec,

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

Reagonse

Approximately 5,000 acres of land now managed by the BLM would be
required for withdrawal from public use if Yucca Mountain were recommended as
a repository site. The 50,000-acre figure in Section 5.2.3 of the draft EA
was an error and has been corrected in the final EA. Also included in the
final EA 18 a figure (Figure 3-1) showing the approximate boundary of the
gite which {s analagous to the controlled area (approximately 24,710 acres)
of which about 5,000 acres are managed by the BLM, According to 40 CFR
Part 191, the boundary of the controlled area 18 not to exceed 5 kilometers
(3 miles) in any direction from the outer boundary of the ortginal location
of the radioactive wastes in a disposal system.

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

The land claims of the western Shoshone Indian Tribe have recaently been
decided in favor of the United States (United States v. Dann and Dann, 1985).

The DOE 18 aware of the pregent-day aircraft flight requitrements of the
operations conducted at the Nellis Alr Force range. The DOE, through pasat
negotiations with the USAF, established the existing operational restrictions
for flighte through DOE-controlled alr gpace at the Nevada Test Site (NTS),
designated R4808W and R4808BE. Currently, R4808E is closed to all militdry
alrcraft, whereas R4808W is open to militsry aircraft uwpon request. In the
future, the DOE will designate other air corridors to the USAF if conflicts
arise.
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The role of the Siate of Nevada in the ultimate designation of Yucca
Mountain as a repositoiy site is limited to the State disapproving the recom—
mendation of the site Yor & repository. The U.8. Congress, however, hds the
power to override Sts e disapproval by passing a resclution of repository
siting approval (NWPA, 1983).

If it becomes ner essary to acquire privately bheld weior rights for the
repository, a situation not expected based on avallable i~ Vormation, the DOE
would purchase these rights or begin Federal condemnation oroceedings. Such
negnatiations or proceedings are not expected or planned. ‘“ecause no existing
privately held rights or etcumbrances have been identif ei at the site, the
DOE considers that the qualifying condition has been met, Whether superior
rights to the water in the same underground source exist with respect Lo
points of extraction outside the NT3 has.not yat been determined.

The license application: for a repository will include a safety analysis
report that will address monitoring and safeguarding of the site after
closure of the repositery. The. contents. that are required in the safety.
analysls report are. described:in 10 CFR 60.21{c). Furthermore, the Environ-
wental Protection Agency (40 CFR Part 191) requires that permanent markers be
erected to designate the disposal site. ' . :

Cs5.10 POSTCLOSURE SYSTLM GUIDELINE

The 14 comments received and classaified under thia category addrean
concerns for the performance of the entire waste-disposal system after the
repository has been closed. The comments were further categorized into three
issues: (1) Degree of Conservatism and Data Uncertalnties, {2) Effects of
Ground~water Flow, and {3) Miscellanecus.

lasue: Degree of conservatism and data uncertainties

Nine commenters addressed the concarn that the U.S. Department of Energy
(POE) hsas presented nonconservative and uncertain data with respect to the
repository total waste system. The topics addressed include: guldeline
conclusions, release rates, degree of conservation, and favorable and
potentially adverse conditions.

Guldeline conclusions. A few commenters suggested that the conservative
quantitative predictions reviewed in Section 6.3.2.2.1 do not lend consider-
able confidence that after site characterization Yucca Mountain will meet the
postclosure 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 commenters.

Response. - The DOE disagrees with these assertions. The lines. of
eviderce available at the time the draft Environmental Assessment (EA) was
written were sufficlent to generate tonsiderable, 1f not compleia, confidence
in the mindd of the responsible investigators that the Yucca Mountain site
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could be shown to meet “he postclosure system guldeline afier certain hydro-
logic and tectomlc unc.rtainties were cleared up during the site character-
ization phase. Furtheo-more, uncertalnties 1n most systew parameters ware
taken iloto account In the analyses supporting the ceonelueions of Seation
6+3.2 elther by presenting a range of values of parameter: and performance
measures as In tables 3-4] (Assasament of release from m ~iil preclosure
operations} and 6-45 'Preliminary estimates of cumulati.o radicactivity
released to the accessible environment from a& repository . wmataining 70,000
MTHM) in Sectlon 6.4.2 or through the use of conservative & .sumptions.

The conservative assumptions listed in Section 6.3.2.% | of the draft EA
are examples of the many assumptions used in the studies (‘ivompson at al.,
1984; Sinnock et al., 1984) that were cited as supplementing the evidence
from the preliminary postclogsure performance analysis (Sec'ion 6.4.2). Brief
summaries of scome of the results of these studies were given {n Section
6.3.2.2.1, but the reader should consult the study reporis to gain full
appreciation of the range of assumptions and system parameters usaed In making
these preliminary estinates of system performance. The estimated ranges of
uncertainty for each of the performance measures tested in Section 6.4.2 are
quoted in tables 6-44 (Summary of values and conditions used In preliminary
system performance analysis——reference case) and 6~45 (Preliminary estimataes
of cumulative radioactivity releagsed to the accessible snviromment from a
repository containing 70,000 MTHM) of the draft EA.

Release Ratas. Some commenters asserted that the release rates calcu-
lated in Section 6.3.2 of the draft EA are nonconservative because there is
noe indication that apent fuel will he reprocessed into a boroallicate glass
waste form; alsco, radionuclides may be concentrated in the voids surrounding
the U0, in the fuel rods. The solubility would therefore not be limited by
the buzk dissolution rate.

Response. It 1s agreed that the assumption of congruent leaching,
limited solely by the solubility limit of the bulk waste form, could in
principle lead to nonconservative estimates of the release rate from spent
fuel {the reference waste form in the draft EA, but not necessarily the
reference waste form used for studies supporting the draft EA). The release
rates calculated in Section 6.4.2.2.2 have been recalculated with a siightly
different model than was used in the draft EA. A number of assumptions were
taken inteo account to better include uncertainties.

Degree of conservatism. Some commenters noted that the DOE siting
guidelines require that a "realistic but conservative” approach be taken in
all analyses used to support findings for the technical or system guidelines.
These instances of pnonconservatism appear in many areas such as gechydrology,
geochemistry, and waste-package performance analyses.

Response. ‘The DOE presumes that the major instances of noncounservatism
that occur in the draft EA are contained in the evaluations of the geohy-
drology and geochemistry technical guidelines, and irn the evaluastion of the
waste disposal container lifetime. Nonconservatism 1Is presumed by the
compents to be inherent in (1) the EA assumption of predominant matrix flow
at a maximum percolation flux of | millimeter (.04 Inch) per year: (2) the
assumption that water from the saturated zone 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 attack rates on the wasts
disposal container :all are bounded by uniform corrosion rates. Revisions to
Section 6.3.1.1.5 @rplain the rationale for flux estimates used in the final
EA. The DOE maintsins that these assumptions are a =rasofiable balance
between the requireuents for “"realism" and “"conservati:a" stated in its own
giting guidelines .10 CFR Part 960). Re~evaluations c! data and evidence
supporting the technical guidelines 1in question have not changed this
opinion: wupper bounds on flux of 0.5 millimeter {(0.N2 1inch) per year are
justified in Section 6.3.1.1.5 of the present documer.; the unlikely prob-
ability of finding vaidose zone ground water with "exot+ " chemistry is argued
in Section 6.3.1.2; and the lifetime of the waste dis,osal container is
discussed ih Sectlon 6.4.2.2.!1 with increased emphasls on other possible
attack mechanisms.

Favorable and potentially adverse conditions. Commenters sugigested that
the DOE explain how 1t will consider favorable and potentiaglly adverse con-
ditions in asseagsing the ability of the site to meet tte systems guidelines,
Objections were raised to the discuseion of levels of subjective confidence
in meeting techuical guidelines contained in the first paragraph of Section
6.3.2.2.2; 1t was maintained that such “confidence levels" are unsupported
and irrelevant to an analysis of the postclosure system guidelinea, and that
the discussion should be removed from the text of the EA.

Response. The DOE intends that the evaluations of favorable and
potentielly adverse conditions mentioned in the technical guidelines should,
during the site-selection process, fulfill roughly the same purpose as is
fulfilled by the detailed, often quantitative, analyses of system performance
under potentially disruptive or unexpected conditions that are expected by
the Nuclear Regulatory Commission in & license application. In other words,
evaluations of the technical guidelines must temporarily serve ss surrogates
for performance analyses of the waste-disposal system which account for
unlikely conditions that might occur at the site in the next 10,000 years
{(climate change, volcanic activity), or changed site characteristics result-
ing from the continuation of processes currently operating at the site
(earthquakes, ercsion). 'The use of technical-guideline evaluations as
surrogates for conditlon-specifle analyses must, 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
analysis of system performance under expected conditlons; indeed, the two
kinds of results are distinguished in the discussion of the postclosure
system guldeline (quantitative analysis in Section 6.3.2.2.1, qualitative
analysis in Section 6.3.2.2.2).

For reasons mentioned above, the DOE believes that the discussion of
levels of subjective confideuce contained in Section 6.3.2.2 1s highly
relevant to the evaluation of the postclosure syatem guldeline:; this discus-
sion has been expanded in the present version of the EA in order to clarify
and further support the use of the technical-guideline findings as supple-
mentary evidence to be used in arriving at a finding on the postclosure
system guldeline.
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Issue: Effects of grcnd-water flow

The three commenias recelved regarding this issue address the potential
for ground-water flow to disrupt waste Inventories of a i1:pository at Yucca
Mountain. The topics addresgsed are: tectonics and grour.-water flow, and
estimated water flux.

Tectonics and ground-water flow. Commenters claim t:at the analysis in
Section 6.3.2,2.2 of adverse effects on ground-water £, due to tectonic
motien 1s incomplete ip that the refereanced investigatous (Sinnock et al.,
1984) did not consider the possibility of tectonic fractv Ing (increase in
fracture density -nd fracture aperture width) in thelr parametric analysis
using higher flux values. In related comments, the DOE was asked to delete
the sentence in Section 6.3.2.2.2 beglnning with the worus "Current estil-
mates ..." and running to the end of the paragraph; the commenters asserted
that there is Insufficient support in the EA and In the avallable literature
to draw the conclusion implied by that sentence.

Response. The commenters refer to the argument ir Section 6.:3.2.2.1
which maintains that tectonically induced increases in fracture density in
the host rock (and, implicitly, in rocks between the repository and the water
table) would not affect radionuclide migration. The DOE admits that the
argument wae incomplete and lacked a physical foundation in the draft EA,
mainly because some of the supporting technical material had not been for-
mally published at the time the draft EA was printed. The evidential basis
for the argument 1s supplied in the EA through references in sections 6.3.1.1
and 6.3.1.7 to the expanded discusslons of the effects of rock fracturing on
hydraulic parameters. The sentence 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 state the water flux esti-

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 proposed Environmental Protection Agency release
limits to be exceeded at the water table, a flux of more than 20 millimeters
(0.79 inch) per year (a totally unreplistic assumption) would be required.

Issue: Miscellaneous

One commenter gtated that the DOE should use the 10 CFR Part 60 defini-
tion of the engilneered-barrier system in the analyses and evaluations of
Section 6.3.2. Another commenter felt that a statement made in the EA about
the lack of water minimizing corrosion of the waste disposal container, the
dissolution of the waste, and the transport of radionuclides was not support-
able.,

Response

The description of the waste~disposal system in Section 6.3.2.1 hae been
changed in the final E4 to the following:
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"The waste-~diaspnsal system consists of a natural-barrier system
(the geologic wvetting at the site) and an engineeved-barrier
subsyatem (the waste package, and the mined repositoury excluding
boreholes, shafrs, and sesls).”

The definition of the engineered-barvier system ‘wmplicit in this
description is cons.stent with the definftion in 10 CFR "art 60 and with the
definition used In 2stimates of postclosure performance 1 Section 6.4.2.

The statement regarding waste disposal container .o.vesion is accurate;
limited water will indeed minimize stainless steel cur osion. Without
corrosion, waste cannot be dissolved, and no subsequent Iransport 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 subsystem and the natural-barrier subsystem. Specifically addressed
are the five issues of: (1) Waste Package Performance, (2) Hydraulic Flux
and Fracture Flow, (3) Ground-water Travel Time, (4) Radionuclide Retarda-
tion, and {5) Analysis of Radionuclide Releages to the Accessible Environ-
ment. :

Issue: Waste package performance

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

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

Some commenters noted that radionuclide sclubilities and release 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.

Regponsge

Corrosion testing of various waste disposal container steels has not
been performed in water taken directly from the unsaturated zone at Yucca
Mountain. The reason for this 1sg the practical difficulty of extracting
water from ungaturated subsurface rocks without changing the composition of
the water by the process of: extraction.
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Therefore, the [FJE has made the reascnable assumptiocn that the chemistry
of the waters in the saturated zone beneath Yucca Mountrin ie representative
of waters 1o the uns.turated zone. {(See complete discussion supporting the
representative natuve of Well J-13 water 1Im Section C.5.7 of this document.)
‘The chemistry of waters in the saturated zone beneath “ucca Mountain i1s
likely to be similar to water from Wall J-13, and it is “ell J~13 water that
is being used in co .roslon experiments. Tests to datr (July 1985) with
exposure times up to two years under g variety of irred: tion conditions and
water concentrations have shown no attack on crevices “a: nulated scratches}).
Therefore, it is conciuded that the assumption of un f>rm corrosion and
inferences derived from laboretory experiments are ress mable. Corrosion
testing is continuing and water from the unsaturated zon- will bhe obtained
and analyzed during site characterization.

In assessing postclosure performance, no over-packing was assumed
because no such activity 1s currently planned at Yucca Mountain.

Radionucliide sclubilities and ranges under Yucch liountain conditions
were not published at the time the draft Eanvironmental rssegement {EA) was
being written. 8inca then estimates for some radionuclides have been
published (Ogard and Kerrisk, 1984} and have been used to asesss the range of
release rates and concentrations in the EA. 1In the draft EA, a reference was
~ade to spent-fuel leaching tests by Wilson and Oversby (1984) to justify
using a saturation-limited model for release from the waste form to any water
that is inside a breached waste disposal container. This model was then used
to predict less than 1 part in 100,000 release actoss the houndary of a waste
dieposal container using a simple mass~transfer model. More recent tests by
Wilson and Oversby {(1983) were made with water from Well J-13 and compared
with earlier tests using deionized water on spent fuel. The release rates
using Well J~-13 water were less than or equal to those obtained using
delonized water. 1In 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 prelimimary performance assess—~
ment are coaservative.

Tssue: Hydraullc flux and fracture flow

Twelve comments were rvecelved regarding hydraulic flux and fracture flow
in the postclosure performance asgessment (Section 6.4.2) of the draft BA.
Two topics were addressed: flux value discrepancies and various aspects of
fracture flow. '

Flux value discrepancles. Eight of the commenters pointed out that the
estimates of hydraulic flux given in the discussion of the geohydrology
guideline (Sectioun 6.3.1.1) are larger than the flux values used in the
analysls of posteclosure performance {Section 6.4.2).

Response. The commenters are correct that inconsistent hydraulic
parameters, including flux, were used in sectione 6.3.1.1 and 6.4.2. These
differences have been corrected in the final EA so that the values and
derived estimates used in performance analysis are the same asg those
presented in the discussion of the geohydrology guideline.
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Various aspects of fracture flow. Four commenters indicated that the
discussion of water £} ian Eractures was inadequate, particulariy in
reference to the ungat: vated zone and the level of flux st which fracture
flow would begin. Als~ noted was a discrepancy between the conceptual
hydrologic model, which allows fracture flow in the Tiva Cunyon tuff, and a
statement in Section ¢.4.2.5.1 concerning high matric potuntials above and
around the repusitory aund consequent drainage of fracturv¢ to the rock
matrix.

Response. Admittedly, the discussion of fracture £i¢. is nat presented
in detall in the analysis of postclosure performance. owravar, additiounal
information on fr.cture flow and a discussion of the leve of flux believed
necessary to start fracture flow is coatained in the dir~ugsion of the
geohydrology guldeline (Section 6.3.1.1 of the final EA).

The DOE agrees that there was a discrepancy betwern statementsa on
fracture flow in the conceptual hydrologic model and & statement on fracture
flow in the analysis of performance in Section 6.4.2.5.1. Beoth sections have
been modified in the final EA to reflect the concept that fracture flow in
the unsaturated zone is less likely in nonwelded rocks with high matric
potentisl, However, the cutrreant travel-time model for the ungaturated zone
tncludes both matrix and fracture flow (see Section 6.3.1.1.5).

Isgue: Ground~water travel time

Five comments were agsigned to thig issue. A few commenters stated that
there were inconsistencies 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 overmll question of contamination frou the repository
reaching the accessihle environment.

Resgonse

There was a difference in the travel-time calculations between the
discussion 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 is that differing values were assumed for
effective porosity and length of travel path 1in the Calico Hills tuff below
the repository horizon and the static water level. 1In the final EA a con~
sistent 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 radioactive decay will have reduced many potential
radionuclides to low levels by the time they reach the accessible environ-
ment.

Issue: Radionuclide retardation

Four comments were recelved questioning the applicability to natural
conditions at Yucca Mountain of the retardation values obtained from
laboratory experiments and ueed in the analysis of postclosure performance.
Specifically questioned 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 effactg of t:..at chemlistry on retardation values obtained in the
laboratory.

Response

Equilibrium sorp. fon values used in the anglysis of »vformance (Section
6.4.2) are justified under the assumption of porous flow, because times for
the equilibration of radionuclides between solid and ligil.: phaases are small
{in the order of tens of days) compared with transit ti:ws of a parcel of
water in the matrix flecw {approximately 10 years to move i centimeter at
! millimeter per year rlux}. Currvent 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 1s true that the chemistry of waters in the unsaturated zons are not
precisely known, but as shown 1n the geochemistry guidelina (Section 6.3.1.2)
many sorption experiments have been made using water from Well J-13. There
18 no reason to beliave water from Well J-13 differs significantly from water
in the unsaturated zone. For comparison the matrix waters from Rainiar Mesa
are very similar to the Yucca Mountain site because both areas are composed
chiefly of ash-flow tuffs and associated rocks {(see Section C.5.2 for a
complete discussion of water chemistry). Nevertheless, the validity of this
assumption will be confirmed during site characterization.

Issuet! Analysis of radicnuclide releases to the accessible environment

Sixteen comments were received regardiag the preliminary analysis of
postclogure performance {(Section 6.4.2). These coverad two main topics:
contamination of land, air, 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, alr, or ground water near Yucea
Mountain would become contaminated if a repository were constructed.

Respoase. By law, a high-level nuclear waste repository must be
licensed by the Nuclear Regulatory Commission and must meet Eavironmental
Protection Agency (EPA) health and safety requirements protectling the land,
air, 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 accessible 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 analysis will be
completed during site characterization.

Potential exposures to radlionuclide gas emanation are presented iu
Secition 5.2.9.1 of the EA. The acceptable levels of radionuclide release arve
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 TA.
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Similar prelimina y apalyses of possible releases from the reposltory to
the land and alr were not made in the preliminary analysis of performance
presented in Section t.4.2. The reader is referred to Section 6.2.2.1
{Preclosure gystem gu.deline: radiologiecal safety) for 5 discussion of
posgsible releases duriag the operation period of a repository and to Section
Ce5.11 {Geochemistry) for a discussion of release of gas¢.us radionuclides
during the posiclosure period.

At this time the question of gaseous or vapor tranajort in the unsatu-
rated zone at Yucca Mountain has not been examined in ¢:tail. This mode of
trangport at Yucca Movntaln will be thoroughly invest:gz:ted during site
characterization.

Data ard modeling uncertainties. Six comments weroe received calling
attention to uncertainties in data, assumptions, and models used in the
preliminary analysis of postclosure performance. Incluied were comments on
the use of S5-year-old spent fuel as the initial inventory, uncertainties in
release rates from the engineered-barrier syatem, the conservative nature of
asgsumptions used, uncertaintles in models used, and contradictory statemeris
in the draft EA about the degree of confidence in meefing the postclosure
sygtem guideline (10 CFR 960.4~1).

Response. With regard to the assumption of the initial inventory, the
performance assessment calculatione assumed 10-year-old spent fuel. One
commenter suggested that S-year—old fuel would be overly conservative 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 (carbon-14, technetium-99, and iodine-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 in velease rates and modele used, these are
more fully explained in the final EA and the rationale for selecting conser-
vative values 18 explained.

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

This section add.seses comments on the behavior and nffects of radio-
nuclide releases duriug repository operationa, It correszrnds to the system
guideline ou preclos re radiolopleal safety and includes gll guideline
evaluations that aupjort the system guldeline. In this r gpect, comments on
preclosure radiological safety also address the ability ~f the repository
system to meat the requirements 'of the sapplicable Nu-l:ar Regulatory
Commission and U.8. Eoviroumental Protection Agency res lations {10 CFR
Part 20, 10 CFR Part 686G, and 40 CFR Part 191, Subpart A).

C.6.1 POPULATION DENSITY AND DISTRIBUTION

The U.S8. Department of Energy (DOE) received six -:omments on its
evaluation of the proposed Yucca Mountain site against the population density
and distribution guildeline (10 CFR 960.5-2~1). These have been categorized
into the following issues: (l) Populatfon Density, (2} Transportation~
Related Accidenta, and (3) Emergency Preparedness Plan.,

Issue: Population density

One commenter contended that the population density and distribution
guideline demonstrates that Nevada's low population size and density will
translate Iinte Nevada's population belng “sacrificed” because other wuwore
populous states have more poiltical clout, while ancther asked that the.
population density of Clark founty be considered in impact evaluatioams and.:
calculations.

Response

The DOE siting guldelines contained in 10 CFR Part 960 govern the DOE
slte~evaluation process. These siting guidelines establish performance
objectives for a geologlcal repository System, define the basic technical
requirements that cendidate sites nust meet, and specify how the DOE wiil
lmplement its site-selection process. They do not give consideration to a
State's "political clout.” The objective of the population density and
distribution guideline is to ensure the selection of a repository site that
will minimize risk to the public and permit compliance with the ¥.5. Environ-
mental Protection Agency and Nuclear Regulatory Commission (NRC) regulations.
This 1s achleved in part by ensuring that the site i8 not located in a highly
populated area. The disqualifying coundition follows the language of Sec~-
tion 112(a) of the Nuclear Waste Policy Act (NWPA, 1983) by disqualifying any
site where the surface facility would be located (1) Iin a highly populated
area, or {2) adjacent to a l-mile-by-1-mile area having a population of not
iess than 1,000 individuals (NWPA, 1983). Lastly, the population density of
Clark County was considered in Sectlon 6.2.1.2.3 of the draft BEnvironmental
Assesgment (EA). '
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Iasue: Transportallon-related accidents

Une commentetr stated that the DOE finding that the favorable conditions
under the populaticn density and distribution guldelir« are present ignores
potential situatieny such as tranaportation~related imjacte of an accident
and subsequent release of radioactive material in the i1y Vegas metropolitan
AI'E8.

Resgonse

The criteria fer the twe favorable conditions un’'2r the population
density and distribution guideline are that there be a l.w population densiry
in the general region of the gite and that the site be remote from highly
populated areas. Nelther of thege criteria requires an analysis of potential
accidental releases of radioactive materials in the Las Vegas metropolitan
area. Therefore consideration of these potential releaues is not relevant to
evaluation of the favorable conditions under the population density and
distribution guidelines. Nevertheless, Section 5.3.2 nf the final EA has
baen revised to Include an assessment of national and regional risk due to
trangportation of high-~level radiosctive waste.

Issue: Emergency preparedness plan

Two commenters requested more Informaticn about the preparation of an
emergency preparedness plan for the Yucca Mountain repository site; one com-
menter stated thet, "... without adequate substantiation, it ig difficult to
see how the DOE can conclude that the site fs not disqualified under
Condition 3. Another commenter stated that very little is said in the FA
about whoe would respond in an emergency and if the Federal Bmergency
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 site shall be
disqualified 1f, "... the DOE could not develop an emergency preparedness
progrem which meets the requirements specified in DOE Order 5500.3 ... and
reiated guldes, or, when issued by the NRC in 10 CFR Part 60, Subpart I,
‘Emergency Planning Criterla'.” As noted in Section 6.2.1.2.5 of the draft
FA, an emergency preparedness plan has already been produced by the DOE im
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. Glven that the DOE has the abllity to prepare such plans
and that a basis for the required plan exists, it is difficult to see how the
disqualifying condition could be present., Further informaticn on the current
emergency preparedness plan may be obtained from the reference.

The DOE Nevada Operstions O0ffice radiological assistance response team
is of an excellent caliber and has a capability to respond to most
identifiable radiclogical emergencies. Since this team is on counstant slert,
response plans do not rely on the participation of FEMA.
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C.6.2 SITE OWNERSHIP AN: CONTROL

Four comments were allocated to this preclosure categury. The aubject
of preclosure site ownerahip and control addresses those aspects of owning
and controlling the neressary surface and subsurface areas; during alte
characterizaction, const.;uction, and operation phases of a ripcsitory. These
comments sare divided into three ilssues: (1) Land Withdr wwal, (2) DOE
Findings Qualificat’ons, and (3) Public Access,.

Tssue: Land withdirawal

Most of the eumments received questioned the 50,000-ac e land withdrawal
requirement from the Bureau of Land Management (BLM) portion of the site.

This number was quoted in numerous places in the draft Envirommental Assess-
ment (EA).

Response

The 50,000~acre requirement was an etrror in the draf: 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 the
final EA. : o

Issue: DOE findings qualiflcations

Comments were received that stated that the U.S§, Department of Energy
(DOE) had qualified its findings that the site does not meet the favorable
condition of present control of surface and subsurface rightas. The same was
stated to be true for taking the potentially adverse condition relative to
future conflicte over obtaining jurisdiction. The qualifications were, that
since the DOE controls remaining portions of the site, it is expected that
they can acquire jurisdiction and control over the remaining laade and that
in the view of absence of conflicts, uno impedimeunts are projected.

Response

The real concern comes Iin the conclusion addressing whether the site
meets the favorable and potentially adverse conditions. The site, 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 ranking of a site with respect to favorable and potentially
adverse conditions.

Issue; Pablic acceas

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

Response
A Federal land withdrawal action would not be initiated until and unless

Yuceca Mountain 1s selected as the first geologic repository. The DOE
currently expects to start withdrawal at the time of construction license
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application. With regard to restricted public sccess during sfta character-
ization, it should be noted that there is no requirement ro take such
megsures at that ¢ age, slthough protecting the integrity of the site
certainly 1s an important consideration. In that regrvd, the portion not
under control of th: BLM is alrveady within the boundai’'es of restricted-
access Federal installations. The BLM portion that sbu:s those instaliations
does not normally ;resent public intrusion problems an primarily for that
reason, no extraordinary measures were seen as necessa. r, However, should
such problems arise, the DOE would consider seeking w’t'.drawal (for a brief
period corrvesponding to that necessary for characteriz -tion) of the otherwise
unprotected BLM portion.

€.6.3 METEQROLOGY

This category concerns the data on existing meteorclogical conditioas
presented in Chapter 3. Two commenters expressed concern about correlating
expected site meteorological conditions with those recorded at nearby moni-
toring sites, and about the possibility that the Environmental Assesgment
{EA) did not sufficiently address the potential for extreme weather

phenomena. Ancther commenter identified & typographical error within tha
taxt.

Respounse

Although the data uvsed in the draft FA are not site specific, reasomable
generalities can be derived from those dats. Because there i1s a notlceabla
paucity of such data for the Yuceca Mountain site, a comprehenasive site~
monltoring program has heen proposed that will provide the information needed
to reassess this particular guldeline i1f the Yucca Mountain site is
recommended for site characterization. The frequency, intensity, and
occurrence of extreme weathar phenomena, as well as data on average or rormal
conditions, would become available 1f site characterization activitieg are
implemented at Yucca Mountain.

All typographical errors within the text in question have been corrected
in the final EA as suggested.

C.6.4 OFFSITE INSTALLATIONS AND OPERATIONS

This category addresses comments and questions concerning the potential
impact that activities, primarily military operations including nuclear-
weapons testing, tactical fighter training, and development of new defense
gystems, might have on a repository located at Yucces Mountain. Because of
the large number of comments receilved in this category aund the varied aspects
associated with this sublect, the comments have been divided into the
following 1issues: (1) Proximity of Nuclear-weapons Testing to the Proposed
Repository Sita, (2) Increased Frequency of Nuclear-weapons Testing,

(3) Effects of Higher Weapon Yields, (4) Release of Tectonic Strain Energy,
(5) Defense-Related Development, (6) Military Operations, (7) Rail-spur
Activities, and (8) Miscellaneous. g :
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Issue: Troximity of Qgciearmweapons testing to the proposed repository site

Twelve commenters expressed concern that the areas f{or nuclear-weapons
tegting were too close to Yuecca Mountaln and that future weapons tasting
could be closer. A view was expressed that the proximi.y of testing
activiries was a suffi~fent enough threat to a repository (o rejlact the Yucca
Mountain site. Anoth:r view was expressed that weapons {esting should be
gufficiently controlled so that it could not get too clos tfo Yucca Mountain.
Five commenters were concerned that the collapee of the cuvity produced by
the detonation at Rainler Mesa was representative of the :ltuation at Yucea
Mountain, and that the testing of nuclear weapous close .o the proposed site
could result in a simiiar incident 1f the repository wer: bullt at Yucca
Mountain., They a.iso questioned the effect of weapons tesc-induced ground
motion on the underground structures proposed for the repository.

Resgonse

The locatlons wheare nuclear weapons tests can be conducted on the Nevada
Test Site (NTS) are well defined and closely controlled (see Filgure 6~1 1n
the Environmental Assessment). The areas where current and future weapons
tesis can be conducted have been specified and they include Pahute Mess,
Rainier Mesa, Yucca Flat, the Buckhoard area, and Mid Valley. The shortest
distance from any of these areas to Yucca Mountain is 23 kilometers
(14 miles). Requirements for contalnment of radicactive material, during and
after a nuclear explosion, places constraintd on the geologlc characteristics
of potential testing areds. Locations of testing areas and yield of weapons
tests are strictly controlled. :

Experience with underground structures at the NTS over a 25-year period
demonstrates that ground motion resulting from weapons tests generally has
little impact on underground structures except those very close to ground
zero., Testing closest to Yucca Mountain ecould be in the Buckboard area and
Mid Valley locations. The distance of 23 kilometers (14 miles), bhetween
these areas and the proposed repository underground facility is significantly
greater than the 3-kilometer (2~mile) distance between Pahute Mepa {where the
highest yield nuclear weapons are detonated) and Rainler Mesa (where three
separate tunnel complexes 1in tuff are located), or the 3-kilometer {(2-mile)
distance between Yucca Flat and the location of the Climax Spent Fuel Test
Facility {a facility in granite designed to simulate & vepository). Over the
testing history at Pahute Mesa, there is ao evidence that tunnele in Ralnler
Mesa have been damaged or affected by nuclear detonations at Pahute Mesa.
Since April of 1980, when construction of the Climax Spent PFuel Test Facility
wag completed, 90 announced tests have been conducted with one test being
within 5 kilometers {3 miles). There has been no evidence of any damage or
other impact to this facility as a result of nuc¢lear-weapons testing. Based
on this and other experience at the NTS, there 1s no physical evidence to
indicate that a repository at Yucca Mountain would be affected by nuclear-
weapons testing and ite concomitant ground motion on the NTS.

There is confusion over the comparison of the Rainler Mesa collapse and
the potential impact of nuclear-weapons testing on underground structures at
some distance from the point where the weapon 1s detonated. When nuclear
devices are detonated at Rainler Mesa, the explosive force released produces

-
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a large spherical cavity the dliameter of which is about one-third to one-half
the length of a footsall field. 1In the case of the Rainler Mesa collapse,
the overlying rock viaat collapsed into this cavity was already weakened by
the presence of fractures resulting from previous weapens testing that had
taken place in the subsurface tunnel complex.

The situation it Yucca Mountain 18 very different. There have been no
nuclear weapons tested in this area and none will be ¢t ducted cleoser than
23 kilometers (14 miles) in the future. The conditlo:r s assoclated with the
Rainier Mesa collapse bear no similarity to the phys.za. situation In a
repogitory.

Issue: Increaseu frequency of nuclear-weapons tegting

Seven commentars were concerned that the increased frequency of nuclesr-
weapons testing could physically affect the repository in such a way a8 to
cause loss of isolation capability and containment.

Regponsge

As explained In the above response, experlence with tunnels at Rainler
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 .
tunnels. Over this period, the frequency with which testing has occurred has
varied widely. There is no evidence that frequency of testing has any effect
on the tunnels, the geclogic materials, or the hydrologic environment in
which they are located.

The physical affect of ground motlon from weapons testing is a well-
understood physical phenomepon. Since 1960 many announced underground teste
have been detonated in Pahute Mesa and in Yuceca Flat. Observations in the
tunnels at Rainier Mesa and in the Climax Spent Fuel Test Facility have shown
that no demage has occurred as a result of testing of nuclear weapons. In
addition, the hydrologic conditions on Pahute Mesa and Yucca Flat have been
measurad within 24 kilometers {15 miles) of the point of weapons testing, and
these observations have shown no permanent and significant change in the
hydrologic characieristics of the area as a result of the testing.

Issue; Effects of higher weapon yields

Three commenters were councerned that the ground motion assoclated with
tegts of higher weapon vlelds would affect the repository. The commenters
noted that weapons with yields up to 8 megatons would be tested, and there-
fore some selsmic testing should be {nitiated at the site.

Response
The ground motlon at & repository site resulting from weapons testing is
an effect that has been studied for several years. Vortman (1980) estimated

the ground motion at Yucca Mountain as a function of size of the explosion
for weapons detonated &t Pahute Meaa and Yucca Flat,
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Limits have been established for the maximum yield of nuclear explosions
4t Pahute Mesa and Yurca Flat; these are [,000 kilotons and 250 kilotons,
respectively. These :'imlits are based on the natural geologic conditions in
the test areas and on offsite damage potential. In addi.ion, the Threshold
Test Ban Treaty limits the maximum yield for any test to 130 kilotons. It is
clear that teats up t+ 8 megatons are not realistic and i: 1s highly probable
that tests greater than 150 kilotons will not be conducte- .

Within the meximum iimits on teating at Pshute Mesz enrd Yucca Flat, the
magnitude of the ground motion previously experienced o: »srojected, at the
Yucca Mountaln site, does not indicate that thege is a po ential for damage
to either the underground repository facility or the surface structures.

Isgue: Release of tectonic strain energy

Four commenters were concerned that ground motion, caused by detonation
of nuclear weapons at the NT8 or from naturally occurring earthquakes, could
result 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 testing.
Movement occurred along Yucca Fault as a result of a nuclear explosion in
Yucca Flat. The maximum yield of a weapon teated at Yucca Flat is limited to
250 kilotons. The distance from the weapon detonation point to the most
distant point where fault movement has been detected i{s 14 kilometers
{9 miles). While the vield limit for a weapon tested in the Buckboard area
is 700 kiletons, the Threshold Test Ban Treaty limit is 150 kilotons. It is
nok expected that tests of a greater yield than that allowed by this treaty
will be conducted. Because the Buckboard area is 23 kilometers (14 miles)
from Yucca Mountain, nearly twice the distance of recorded weapons—induced
fault movements, there is no evideuce to indicate that faulting or feult
movement 1s likely to result at Yucca Mountain from nuclear explosions at any
of the present or proposed tesi areas.

There is no evidence te iIndicate 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) contalns a discussion of the size and
distance relationships for underground tests and the repcsitory.

Issue: Defense-related development

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



Response

The potential coitrlict betwsen the nuclear-weapons tusting program and
the repository prograwm was resolved in 1978. The managemert responsible for
the testing of nuclear weapens indicated that & repositoyr located in the
Nevada Research and Developmant Area {NRDA) {known also asf Avea 25} would not
have any impact on th:: weapons testing programs. Consequuntly, there is no
compelling reason for the repository program to be coor “inated with the
weanons program beyoud that necessary to assure worker s:fety underground
during a nuclear exploesion: In order to reilnforce t.dg¢ position, a
635-aquare-kilometer (Z45-square-mile) area adjacent to {:cca Mountain was
set aside for nonnuclear-waapons development activities. .0 additional land

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

At the present time, deployment of small intercontlnental ballistic
miesiles 18 baing considered in the vicinity of Yucca Mouatain. It 18 the
policy of the DOE that the commitment to Yucca Mountain ae a8 repository site,
if it is recommended, will hold precedence over other activitlies in the ares.
If a8 new activity proposed for the NRDA is not compatible with the reposi-
tory, it will not be undertaken. The DOE would not recommend a site to the
Nuclear Regulatory Commission (NRC) for licensing if there were obviocus
conflicts that would jeopardize the ability to obtain a license,

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

Issue: Military operations

All seven commenters in this area questioned the effects that repository
operations would have on military operations, particularly in regard to the
alr traffic corridors usad by military jets In thig localée. One commenter
questioned the potential for the use of the U.S, Alr Force (USAF) radio-
logical asslatance team. The effects of gsonic boome on repository bulldings
and thelr potential to induce earthquskes were also questioned, particularly
in regard to sounic coupling. '

ResEonse

The DOE is knowledgeable of the present-day aircraft flight requirements
of military operations conducted at the Nellis Air Force Bombing Range. The
DOE, through past negotiations with the USAF, established the exlsting oper-
ational restrictions for flights through DOE~controlled air space over the
NTS (designated R4808W and R4BOBE). Currently R4BOBE is genevrally closed to
all military alrcraft while R4808W 1s open to military aircraft only upon
request.

The DOE recognizes that the possibility of a USAF aireraft crash or
bombing accident, although considered highly unlikely due to the overflight
restrictions, has not been completely resolved in the draft EA or in Jackson
et al. {1984). Limitations on obtalning and dissemlinating information about
such a scenario must be recoguized. The DOE 1s interacting with the USAF to
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addrese and resolve th'a concern. A detailed plan for atudies during site
characterization for &n acceptabllity assesement is being developud. If
evaluation of the current situation results in a potential risk that could
rasult in a mission conflict, the DOE is considering several dlternatives and
mitigation measures to reduce the event probablility or congaquences so that
acceptable risks are realized. These alternatives include:

1. Site hardening aand/or expansion of hardened faci icies.
2. Relocating the USAF flight corridor.
3. Reloecating the repository surface facllities.

1f the analysis indicavres that alternatives or mitigation mesasures &re re-
quired, the detalled plan being developed with the USAF calls for study of
the feasibility and the costs and benefits of each acennrio, followed by
development and ilmplementation of a scenario-selection praocess.

The DOE Nevada Operations 0ffice (NVO) mailntalns an excellent radio-
logical assgistance team. Therefore, the USAF radiation assistance team would
not be called upon for any forseeable emergency. In the past, the NVO has
requested traneportation assistance for technical staff. This typa of
assistance may be requived if a large technical team such as the radiclogical
aggistance team needed to be transported to a site very quickly.

With respect to sonic effects, the manmade forces that are capable of
producing ground motion of significant magnitude are well understood. While
sonic booms produce a nolse that impacts man 1n many ways and jare surface
structures, the energy transferred to the earth is not very large. The DOE
18 not aware of any reports of damage to atructures as a result of the shock
wave produced by planes flying faster than the speed of sgound. The total
energy in the shock wave of a eonic boom is not great. The earth is readily
capable of absorbing that energy within the first 30 meters (100 feat).
Because earthguakes generally occur several kilometers below the surface, it
1s unlikely that an earthquake could be triggered by sonic boome. To date
the DOE is not aware of any documented ilonstance where sonic booms have
triggered an earthquake,

Because a waate package at Yucca Mountaln would be at least 230 meters
(754 feet) below the surface, it does not appedar resasonable, based on the
understanding of the physical phenomena, that a resonant coupling could lead
to effects upon a repository =2t that depth.

Isgue: Rail-spur activities

Two commenters questionad the location of the proposed rail spur and
expressed the view that it should be moved south of U.S. Highway 95, because,
as proposed, it would run very close to saveral range areas which are usad
for live weapons delivery and other critical USAF flight training exercises.

Egsgonse

Final location of the rail gpur will be congidered as the site
evaluation process continues. The proposed rail route to the repository runs
adjacent to the boundaries of Range 63 OT&E Teat area, TACS Area, Sllver Flag
Alpha Range, and Range 64/65 Tactical Training Ranges. It is now recognized,
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on the basils of recrat communications with the USAF, that alrcraft could fly
at low altitudes ab-ve trains transporting casks of wayte to the rapository.
The policy of the DBCH 46 not to restyrict USAF tralning uperations as a result
of traine moving al ng the boundaries of the ranges. Tre DOE is interacting
with the USAF to adiress and resolve this concern. A intailed plan for an
alternative assessiunt 1is being developed.

Alternatives which will be evaluated can be claas “Led into two regimes:
vpatial and temporal. The spatial alternatives will :2ek to identify and
evaluate alternate routes while the temporal altern tives will seek to
determine 1f scheduiing of DOE and USAF activities i~ be acconmplished
without impacting USAF missions. All alternatives will be evaluated in terms
of feasibility, cost, and benefits. Following such an evaluation, a method
for selectiag among alternatives will be developed and implemented, as called
for in the detailed plan uoted above.

Issue: Miscellaneous

Seven miscellaneous comments were received which eddvessed random items
associated with offaite 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 a related comment, It was suggested that site
characterization and security activities be implemented with the understand-
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 radiocactivity.

-Another commenter asked where shipmente of radicactive waste will be
kept in the event of an inferruption in shipments.

One commenter noted that the FA text, in reference to the pregence of
other nuclear installations and operationa, states that the pertinent
regulations {40 CFR Parta 190 and 191) do not apply to anuclear-weapons
testing at the NTS. It was asked that the EA further detaill why such a
situation exists.

One commenter simply stated that there is a low level radioactive waste
facility near Beatty, Nevada and that the site was poorly maintained.

Resgonse

-With regard to security, the DOE will artange for security services from
a private contractor, and the USAF will not be invclved, Standard construc-
tion and security operating procedures will be implemented. to check for live
ordnance prior to initfation of all activities in new areas (i.e., areas
previcusly unused).

With respect to radicactive 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 radicactivity is
likely to be contained in this water than in domestic water supplies.
Regulattons for the contalnment of yadfation from underground nuclear -
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explosions are very gtringent (ERDA, 1977). Data for airborne radionuclides
from the NTS, detect.d offsite from 1974 through 1983, can be found in
Table 6-7 of the EA., This table shows that for four of the last five l-year
monitoring periodas, no detectable radicactivity from nuclear explosions was
obaserved outside the NTS boundaries.

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

3 months of deliveries, so interruptlons in repository - wrations would not
interfere with weste receipt. It should be noted thar -he table in the
draft EA that prompted this comment (Table 6-6, Summs y of analyses for
Section 6.2.1.5 ...) states that repository operations w uld be interrupted
during weapons testing. However, the interruption referrcd to is due to the
fact that workers would be removed from the underground workings for safety
reasons, which would not necessarily interrupt waste recsipt.

Nuclear-weapons testing, as a defense~related appilication of atomic
energy, is not subject to regulation by the Environmental Protectlon Agency
{which promuigated 40 CFR Parts 190 and 191). Rather, pursuant to the Atomic
Energy Act of 1954, as amended; the Energy Reorganizatiocn Act of 1974, as
amended; and the DOE Organlzation Act of 1977, as amended; such activities
are under the purview of the DOE.

The comment regarding the low-level radicactive waste facility in
Beatty, Nevada is noted., The facllity is cperated by U.S5. Ecology.

Ce6.5 SYSTEM GUIDELINE - PRECLOSURE RADIOLOGICAL SAFETY

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

Issue: Accidental radiological releases

Eight comments have been categorized 1in regard to thig issue.
Accidental releases consist of those releases that occur from events other
than the everyday operational releases that may occur. Four topics are
addressed: accidental release scenario, breached waste disposal contailner
scenario, aircraft impact scenaric, and emergency preparedness,

Accidental release scenario. Some commenters stated that the references
cited in the Environmental Assessment (EA) for accidental radiological
release scenarios have changed and that these changes should be reflected in
the EA. 1In addition, it was stated that releases under elevated temperatures
should be discussed.

Responge. The preliminary safety analysis has not been revised to
reflect the two-stage repository concept described in Section 5.1 of the EA.
Development of the two-stage concept occurred concurrent with the preparation
of the EA, therefore the safety analysis could not be revised in the time
available. The phased increase in, the waste-receiving rate agsoclated with
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the two-stage conce t will not necessarily lnvolve an lncreare over the
radiological impact: presented in EA Section 5.2.9, tecause the maximum
waste-receiving rare in the two-stage concept 1s not greater than the rate
upon which the info mation Iin Section 5.2.9 ig based. The waste-storage
capacity on the surface Iin the two-stage concept Is, hiever, greater than
the capaclty upon which the {nformation In Section 5.2.7% is based. Thete-
fore, there 1s a porentlal for Increase in the radiolos ‘cal impact estimates.
Numerous design options in etorage configuration, atru cure hardening, and
cther aspects of the design can be seleacted to limit "t 3 potential increase
to insignificant levels, such that the preliminary s:c ety anmalysis results
can still be reparder as representative of the preclosn » radioloegical safety
of a repository st Yucca Mountain. These 1impacts will »e further assessed
during the license application design process to provide the necessary
informatior for the Environmental Impact Statement a»d Safety Analysis
Report, as well as to support optimization of the deszign for as low as
reasonably achievable radiation exposures and for accident prevention and
mitigation. Becauvse many nuclear facilitles with comparable amounts of
radioactive material in use, or in storage on the surface, exist in areag of
greater population denasity than that of the potential Yucca Mountain reposi-
tory, there is high confidence that the radiologlical impacts of a two-stage
repository, with up to 750 metric tona of uranium waste stored on the
surface, will be well below acceptable limlts. Therefore, the conclusion in
Section 6.2.2.1.4 on the preclosure radiological safety system guldeline is
still, "The evidence does not support a finding that the site is not likely
to meet the qualifying condition for this preclosure system guildeline
{(level 3)."

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

Breached waste disposal countainer scenaric. Some commenters stated that
the accident scenaric of having to retrieve breached waste disposal cort-~
talners was not considered. It was stated that these operations could entail
considerable dose commitments to workers.

Response. At this point in the Nevada Nuclear Wagte Storage Iuvestiga-
tions Project, the design 1s not sufficlently developed to reasonably, and in
adequate detail, estimate the conditions that would be encountered durlng
waste retrieval operations. The radiological impacts for normal and accident
conditions during retrieval operations will be assessed during the advanced
conceptual design and license application design in order to provide the
necegsary information for the Environmental Tmpact Statement and Safety
Analysis Report, as well as to support optimization of the desipgn for as low
as reasonably achievable 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 alrcraft impact at the
site. ' ' :

Response, The U.S. Department of Energy (DOE) recognizes that the
probability of a U.S. Alr Force (USAF) .aircraft crash/bhombing accident has
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not been sufflciently substantlated in the draft EA or in Jackson et al.
(1984). The DOE is :nteracting with the USAF to address and resolve thisg
concern; a detailed p.sn for an event-frequency analysis of this scenario is
currently being deveionped. If evaluation of the curremt nituation results in
unacceptable risk, the DOE 18 considering several alterns.ives and mitigation
measures (some of which will require acceptance by the L5 ai) to reduce the
event probahility or consequences, which include the fol. owing:

1. 8ite 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 facilities.

5. Assessment of the impacts of a monitored retvievable atorage
facility on transportation alternatives and the design of repository
surface facilities,

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

7. Limiting of USAF operations (e.g., altitude, schedule, or activity
limitationa).

Because there are several ways to reduce the risk of this 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
radiological safety system guldeline is still, "The evidence does not support
a finding that the site is not likely to meet the qualifying condition for
this preclosure system guideline (level 3)."

Emergency preparedness. One commenter queationed whether the DOE would
temporarily discontinue repository operations if the combined totals of
natural and manmade radiation (weapons testing) were found to be unsafe at
Yucca Mountain. Two commenters stated that an emergency preparadness plan
for the repository, 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
releane of radicactivity would consist of a short-lived fission by-preoduct
which could easily be cleaned up. Natural radiation is always present in the
atmosphere and is consldered a baseline amount for assessing additional man-
made releases. If atmospheric levels of radicnuclides become unsafe to human
life, from whatever source, operations can and will be discontinued until
safe levels are achieved.

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

Issue: Non-accidental radiological releases

S1x commenters were concerned with radiclogical releases from the opera-
tional aspects of a repository. The topica addressed by this issue are:
source terme, naturally occurring exposure, and radloactive--source testing.

Source terms. A few commenters suggested that source terms originating

in the various c¢leaning, handling, packaging, and processing operations In
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the various faciliit es be addressed. Thaese concerns inolude assessments of
exposures of worker: and the public to various radiocactive gases. It was
stated that the acceptable radlonuclide levels were not adequately presented.
Another commenter stated that it is widely recognized t*at maximum permis-
sible concentrations of radionuclides do not fully -krracterize the
significance of tel.asas.

Response. At this point, the design 1s not suffic’ently developed to
rcasenably, and In adequate detrsll, estimate the soure rerms originating in
the wvarlous operatlions conducted 1in the waste-handlir+ and packaging
facility. For example, 1if a monitored retrievable storape facllity is used,
waste processing and packaging may not occur at the repository. As stated in
EA Section 5.,2.9.2.2, the emlssions and resulting impacts that occur during
normal operations are inaignificant because of the measurss taken to protect
workers and dilution over the tranaport distance to the environmment. EA
Section 6.4.]1 provides some generlc estimates of offsite releases from mejor
sources. All sourc: terms and the resulting radiologi:al Impacts will be
assessed during the advanced conceptual design and license application design
to provide the necessary information for the Environmental Impact Statemeat
and Safety Analyals Report, as well as to support optimization of the design
for as low as reasenably achlevable radiation exposures (public and repos=-
itory worker) and for accident prevention and mitigation, Because many
nuclear facilities, with comparable amounts of radioactive material being
handled in aimilar operations, exist in areas of greater population density
than that of the potential Yucca Mountain repository, there is high con-
fidence that the radiclogical impacts resulting from cleaning, handling,
packaging, and processing operatlions will be well below acceptabie limits.
Therefore, the conclusion in Section 6.2.2.1.4 on the preclosure radiological
safety system guideline is still, "The evidence does not support a finding
that the site is not likely to meet the qualifying condition for this
preclosure system guideline (level 3)."

The maximum permissible concentrations in quesation (Table 6-41 in draft
EA Sectlon 6.4.1) are in error by a factor of ome million. These have been
revigsed in the final FA (Table 6-46). A defined estimate of the collective
dose for those emissions was not made, because the release levels of these
nuclides and the remoteness of the site provide assurance that such dese
levels would be very low.

Naturally occurring exposure. It was suggested that the EA discuss
appropriate measures to limit exposure to naturally occurring radionuclides.

Reaponge, The hagzards encountered from naturally occurring radio-
nuclides are recognized and are recelving attention. The forthcoming Site
Characterizat{on Plan and Exploratory Shaft Test Plan will describe the work
that will be done to characterize the conditions of exposure to natural
radicactivity, including such sources as penetrating radiation from the rock,
as well as air and surface contamination that develop due to the emanation
and subsequent decay of radon isotopes from the rock.

Radioactive-source testing. Concern was expressed in some comments
about the plans to utilize radiocactive-gsource materlals for in situ testing
and the risk factors associated with those tests.
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Response. The vie of radiolsotopes for tracer studles and radloactive
sources for well logu ng are discussed In Section 4.1.1.i. The radiotracers
te be used have short half-lives {(from several hours to rens of days) and
thus will completely <acay within a short period of time frdm a few days to
a few months, depending on the isotope). The well-logs:ng sources are
retrievable. This ( rpe of testing ls commonly performe¢. throughout the
United States.

Issue: Milacellaneous

Fourteen comments have been classifled into the mie ellaneous issue,
They consist of v-ricous editorial changes and two toples that do not fit into
the previcus lssues: surface~water transport and ground-water release
mechaniams.

Editorial changes. Several commenters stated that various parts of the
radiological-safety discusgions needed some editorial changes to better
reflect a technical 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 fnfiltration and recharge ...”, Is not referenced to
legitimate sources.

Response. In Section 6.4.1.2.2, "virtually all (99.9+ percent) ..." has
been inserted to show that Iindeed the filter systems are not 100 percent
efficient.

In Section 6.2.2.1.3, the reference to Table 6—45 (Preliminary estimates
of cumulative radioactivity released to the accessible enviromment from a
repository containing 70,000 MTHM) in the first sentence (paragraph six, inp
the drafr EA) should have been a reference to Table 6-41 (Assessment of
releasses from normal preclosure operations}. The tahle 18 correctly
referenced in the final EA. The table lists the allowable limita for
concentrations of airborne radionuclides. All of the limita listed in the
table were in error and have been corrected.

In Section 6.2.2,1.3 of the draft EA, the last sentence of paragraph 5
beginning with "The air pathway ..." has been deleted because the discussion
applies to saturated zone radionuclide migration. The alr pathway from
normal preclosure operationg is discussed in Section 6.4.1.2.2. It is only
slgnificant when compared to water transport pathways. It is extremely
uniikely that a fracture reledse scenario would result in offsite doses
greater than those calculated in Section 6.4.1.2.2 for preclosure releases.
Nevertheless, the significance of fractures as gaseous transport pathways
will be studied extensively during site characterizaction. In Section
6+2.2.1.3, of the draft EA, the second to last sentence in pavagraph % has
been revised in order to make 1t more understandahble.

In Section 6.2.2.1.3, the reference method for predicted krypton-85
release comes from Nuclear Regulatory Commission Regulatory Guide 1.25,
(Safety Guide 25), "Assumptions Used for Evaluvating the Potential
Radiological Consequences of a Fuel Handling Accident in the Fuel Handling
angd Storage Facility for Boiling and Pressurized Water Reactors"” (NRC, 1972).

Ctﬁ"lS
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The comment rugarding inappropriate use of references 1s correct; the
reference should b. to Montazer and Wileon (1984) and Wilson (1985) only,
The final EA hag b:ean revised accordingly.

Surface-water 'ransport. A few commenters stated that weather condi-
tions, 1including riinfall and snowfall should be asse:red relative to the
likelihood of sury ice-water transport of radionuclides that may reach the
ground surface.

Response. The average weather conditiens at Yuc a Mountain suggest that
gurface trangsporl mechanlsms are not a likely scenarin  The precipitation
data for Yucca Mount.ain will be tabulated and compared .o reglonal estimates
after more thar one year of data are avallable. During performance assess-
ment in support of licensing, various gcenarios that Include mevere weather
and accldencal surface releases will be considered. Also, Table 5-24 (Pre-
liminary population dose commitments from poatulated acsidents) of the final
EA presents results of a postulated flood scenario.

Ground-water release mechanisms., Commente were recelved stating that
sentences in Section 6.2.2.1.3, paragraph 5, of the draft EA were misleading
and unsupported. The discussion relates to ground-water transport not being
a reasonable release mechanism due to the long travel times and the potential
for retardation in zeolitlized zones.

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

Major revislons to the geohydrology discussion (EA Section 6.3.1.1.5)
provide justification for flux estimates used for travel-time calculationms.
The new travel-time model for the unsaturated zone explains fdeas on fracture
flow versus matrix flow as presently underatood.

C.6.6 ASSESSMENT OF PRECLOSURE PERFORMANCE

The assegssment of preclosure performance embodies radiological assess—
ments including evaluations of potential radiological releases and doses, and

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

Three comments were received under this category. One commenter agreed
that worker exposure to radon would be low, but felt that the exposures
should be discussed in terms of the uranium miner of 4 working level months
(WLM) per year. Another comment concerned the fact that there was an error
of 1 x 10Y 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 pcinted out that a discussion in EA Section H.4.1.2.3,
regarding vreleases o radicactive gases, references additlonal discussions
within that section “ut that the additional discussions do not appear.

Response

Since 4 WLM pev year is roughly equal to s lung dos. rate of 56 rems per
vear, worker exposure would be well within the occupat: 'nal dose limit for
miners. However, specific data needed to quantify miner 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 conversion and the resultas 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 additional discussions within

that section, was a. typographlcal error. The c¢orrect reference is to
Section 6.4.1.2,2 and has been corrected in the final EA.
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C.7 ENVLRONMENT, SOCIOECONOMICS, AND TRARBPORTATION

This section addresses comments on (1) the envirommenta}l, socloeconomic,
and transportation-related effects of repogitory developi-unt and gite charac~-
terization; (2) the ischuical guidelines for socloeconom: .8, transportation,
and the environment; snd (3) the use of these guidelines :in evaluating the
relevant system guid-line. Moat commenta in this catege » are concernad with
the characteviatics uvf the repository before it ls close. and decommissioned.
There are many rparallels between this category and &Laciion C.4, which
includes comments on the data base, proposed asetivitl g. and repository
design. Whereas Section C.4 discusses baseline condiii us, Section C.7
discusses how site characterization or repository developuent changes those
conditions. Mos. comments about the effects of the repository on the
environment or communities near the repository are incluced in this: category.

C.7.1 EXPECTED EFFECTS OF SITE CHARACTERIZATION
The comments that were racelved relating to effects of site

characterizaticn have been divided into two categorifes: (1) Effects on the
Physical Environment and (2) Effects on Socioaconomic Conditions. -

Ce7elel Effects on the physical environment

The comments in this iasue address the expected effects on the phyeical
environment from site characterization. The comments in this categary have
been divided into the following 1ssues: (1) Ground-Water Countamivation,
(2) The Unsaturated Zone, (3) Air Quality, (4) Archaeology, (5) Effects on
Mineral Resources, (6) Water Rescurces, (7) lLand Use, and (8) Repository
Expansion.

Tgsua! Ground-water coutamination

The cone comment received on this isaue stated that water used duriog
slte characterization~related construction will compromise the reaulta of
geotechnlcal and hydrogeochemical testing.

ResEonse

The concern 1s valild and care will be taken to avold contaminating the
in gitu ground water belng 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 situ
tests for hydroleogic characterization will be positioned as far away as pos-
slble from the potential sources of fluids during drillimg. 1In light of .
thege precautions, 1t 18 not expected that construction water will compromiae
aite characterizationurelated testing.

Ca7-1
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Issue: The unsatursb2d gone

Thres commenter# expressed concern regarding the effacts of land distur-
bance on ground-water infiltration into the unsaturated zone. The draft
Eovironmental Assaeseuant {EA) states that 285 hectares (705 acres) of
regelith would be di.turbed, and these commenters state¢ t.at the potentfal
for increased infilgration to the unsaturated zone shoul . bhe evalusted. More
information was requested on the effect of sofl-surface digruption on the
chemical composition nf naturally percolating waters.

Responge

The draft EA estimated the amount of land that would potentially be dig-
turbed using assumptions that maximized the disturbed azrea. Borehole
drilling will require that some new roads be constructed and will require use
of several existiug roads near Lthe exploratory shaft site. It 1s expected
that these reads will also be used to provide access to geophysical survey
sites and that a minilmal amount of additicnal lacd disturbance will result.
Changes in infiltration rates caused by land disturbances during construction
of roads and drlll pads is expected to be minimal.

The great depth of the repository suggests that the composition of
percolating waters will be unaffected by spil chemistry. Studies by Knauss
et al. (1984) and Oversby and Knauss (1983) suggest that a sample taken
24 meters (78 feet}) into an air-drilled hole did not contain soluble salts
that could change the composition of percolating water. Further, thege
examples indilcate that the presence of soluble salts is a surface-evaporation
rhenomenon and such materials are unlikely to be present at the depth of the
rapogitory. This toplc will he further investigated by examining cuttings

from drill holes in the unasaturated zone during site characterization.

Issue: Air guality

One commenter expressed concern that, depending on the mode of waste
emplacement, the proposed actlon may exceed prevention of aignificant
deterioration criteria. While the emission calculations for site character-
ization uge a midrvalue of fuel consumption, the extreme case would produce a
high value of nitrogen oxides. The commenter makes a recommendation tc use
both values in calculetions. :

Response

If Yucca Mountain is selected for further development, detailed engi-
neering information and emlssion calculetions will be necessary to satigfy
Nevada Department of Environmental Protection permitting requirements. The
emission rates presented in Table 4-~! {(Summary of nonfugitive atwmospheric
emissions from site characterization) of the draft EA are basaed cn the horse-~
power rating of each stationary source combined with emission factors froms.
AP-42 (EPA, 1977) in grams per horsepower~hour, not on the amount of diesel
fuel consumed. The hours of operation for each plece of equipment are
consldered maximum estimates of projected use over the 23 to 26 months during
which these activities would be taking place.

L L 3
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Isgue: Archaeolngy

Five comme:n.ers addregsed potential impacte to the prehistoric and his-
toriec sites fdentified in the draft EA, their sign.!{icance wilth regard to
Federal preservaiion effortas, and the need for prote.tlon or mitigation plans
for identified s'tes. It was felt that the four prihistoric sites noted in
the draft EA were not described in regard to their : atus with respect to the
National Register, eligibility procedures and criter.a, or how the opinion of
sigrificance was determined. 1In addition the U.S. "wpartment of Energy (DOE)
mathods of prohibiting excavation or cellection wer.: gquestioned, particulerly
in light of similsr unsuccessful efforts on the Nevsc « Test Site.

Response

Four sites were 1dentified and are eligible for nomination to the
National Register. Artifacts found at these sltee were collected in
consultation with the Nevada State Historic Preservstion Officer (SHPO) to
ensure that the .nformation potential of these sites was preserved. A report
ig in preparation on these findings entitled, "Limited Test Excavations at
Selected Archaeological Sites in the NNWSI Yucca Mountaln Prolect Area,
Southern Nye County, Nevada,” Desert Research Institute Technical Report
(Pippin, 1984).

Mitigation plans for adverse Ilmpacts will be developed with a
Programmatic Memorandum of Agreement between the DOE, the Nevada SKFO, and
the Advisory Council on Historle Preservation.

Isaue: Effecis on mineral resources

One comment was received concerning the lack of a discussion regarding
the expected effects of site characterization on mineral resources and
suggested that such a discussion be included in the final EA,

Reagonse

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 I resource survey {(Bell and Larson, 1982) found no evidence of
significant mineral or energy resources in the regilon surrounding Yucca
Mountain, and therefore future exploration and development is not expected.”

lague: Water resnurces

Three commenters addressed the fact that a discussion of the effects of
water use during site charascterization was not provided, and that a more com-
plete estimate of this usage should be provided. Similarly, it was felt that
the final EA should include a discussion on potential impants to local
ground-water quality as a result of liquid effluent disposal.



Response

A preliminary estimate of water use for site characterization is less
than 494,000 cubic meters (400 acre~feet) per year pempad from Well J~13.
There are no nearby water users due to land~uge restr'ntlons around the site,
Users that are within the same ground-water basin as -te site are considered
in draft EA sectione 6.2.1.7.5 and 6,3.3.3.3. It ias unlikely that a sewage
lagoon will be used and that a septic tank and a dxi o fleld will be used
instead. This asystem will be placed away from the ~h-ft facility to ninimize
the chance for contamination of the testing facilit; :weas. The rock-storage
pile will be lined with an impervious material to pr= ent infiltration. Dis-
charge from tiae septic system would be sufficlently abrve the water table to
ensure Lhat there will be no impact to ground water.

Water use during site characterization has beer rveviewed in the final
EA. The amount of water to be used during tests 1s gxpected Lo be limited in
order to avold potential interference with testing of molstuxe conditions at

Issua: Land pse

Three commenters expressed the opinion that the description of the uses
of the public lands should be expanded. While land-use effects are not
l1ikely on federally controlled lands, the DOE should comply with pertinent
State and local regulations governing land use and building construection.
Lastly, the DOE should clearly indicate that the land to be used {s in. the
public domain,

Regponse

Site characterization activities will comply with all applicable State
and local regulations governing land use and construction activities., A
description of the specific uses of the public lands 18 provided in Sectlon
4.} of the final EA.

Yucca Mountain is on land administered by the Federal Government.. This
is not to say that all of the land is restricted; part of the site is on
public lands administered by the Bureau of Land Management.

Issue: Reposito:x-exggnsion

One commenter uoted the lack of a description of potentiai lmpécta
resulting from characterization of expansion areas, and suggested that such
text be added to the final EA. '

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

expanslon areas, however, are within the site boundary shown in Figure 3-1
{Location of Yucca Mountain site in southern Nevada) of the draft EA.

: CyTmb
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Ce741.2 Effects on socioeconomic conditions

The evaluatisn of potential socioeconomic effec s of site character-
ization {includirg economic, demographic, community revrvices, social, and
fiscal and governuental effects) are covered by this category. Thirty-eight
comments were reweived, and these have been grouped into the following
issues: (1) Lin:oln County, the State of Nevada, d Local Government;
(2) Effects on State Tourism; (3} Site Characterfz:'ion Impacts; (4)
Disaggregate Compmunity Services Impacts and Settlem nt Scenariocs; (5) Work
Force Estimate and Percent New Workers; (6) Sector-s -ncifie Cowparison of
Labor Demand; (7) Indirect Employment Multiplier; (8) . ‘ransportation Impacts;
and (9) Miscellaneous,

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

Three commenters felt that the Eavironmental Assessment (EA) should
examlne the soclorcononic effects of site characterizstion en Lincoln County
and the State of Wevada as a whole. A fourth commenter perceived that no
recognition is given in the Nuclear Waste Policy Act (NWPA) of 1982 to locel
government participation in planning or financial asslstance during site
characterization.

Resgonae

The reasons why Lincoln County and the State of Nevada were, Iin general,
oot used as unite of analysis were presented in Section C.4.1.5 of this
Appendix. In addition, the U.S, Department of Energy (DOE) analysis of
sccioaconomic impacts of site characterization, as prasented in Section 4,2.2
of the draft EA, led to the conclusion that the majority of the socloeconomic
impacts of site characterization in the bicounty area would be small or
insignificant. If these impacts are spread over a base of more tham two
counties, or the State as a whole, their relative magnitude would be 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 ana cooperation agreement shall specify procedures, “... by
which the Secretary shall assist such State, end the units of general local
government In the vicinity of the repository site, in resolving the offsite
concerns of such Stete and units of general local government...,” (NWPA,
1983). Additionally, Section 116(c)(3) of the NWPA provides for grants equal
to taxes to be made to units of general local government in which a site for
a repository has been approved for site characteriesation.

Issue: Effects on State tourism

The DOE was asked to include an assessment of the potential for impacts
that the decision to conduct site characterization could have oun the Nevads
tourism industry end the State's economic diversification program, and to lay
the groundwork for countinulng research to quantify such impacts as they
occur. A second commenter noted that the term “tourism" seemed to be
directed toward the hotel and gaming industries, and that this view should be

CO ?"“5

ggnoo0d 16

o
F3N



broadened to ilaclude the variety of recreatiomal opportunities which draw
visitors to souinern Nevada.

Response

The sugygested analysis of the effectes of percaption on tourism in
southern Nevads 18 not inciuded in Chapter 4 of th: EA since the impacts of
gite characterization activities on all sectors of .he blcounty economy are
expected to be insignificant. However, the DOE wol1 monitor site character-
ization activities to validate the expected socio.c¢nnomic fmpacts of site
characterization sactivities presented in Section 4,..2 of the EA. Az was
discusgsed in Section C.4.1.5, the scope of the analysis in the EA is the
bicounty area; the State asg a whole was not included in the definition of the
affected area. If the Yucca Mountain site Is approved for site character-
ization, a broader geographical area wculd be evaluated 1f appropriate, based
on the Environmental Impact Statement (EIS) scoping process. Additional
studies on both tourism, and attitudes and perceptions of locating a
repository at Yucca Mountaln would be conducted. ‘he comment regarding a
definition of the word "tourisgm” would be noted in future studies.

Igsue: Site characterization impacts

Eight comments were assigned to this issue. Three commenters pointed
out that in Chapter 4 of the draft EA, the DOE states that the social and
economic 1impacts of site characterization are expected to be small and
insignificant without describing the impacts. Five commenters stated that
the bicounty area (Clark and Nye) is an inappropriate unit of amalysis of the
socloeconomie impacts of site characterization, and suggested that these
impacts should be analyzed at the county or community level.

One commenter questioned using the total baseline bicounty employment as
a basis for comparison with the expected number of new direct asite
characterization jobs, and suggested a comparison with baseline empleyment in
the mining and construction sectors only. One commenter stated that the
dependency factors applied in the draft EA need sgupporting documentation,
since factors for offsite workers are likely to differ from those for onsite
workers who are employed temporarily at a remote location,

Resgonse

The gocloeconomics section of the draft BA Chapter 4 does discuss
several types of impacts which would result from site characterization activ-
ities. For exrample, Section 4.2.2.1.1 describes employment impacts, while
Section 4.2.2.2 shows that the most likely impact on 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 are small. Comnunity
services impacts are discussed in Section 4.2.2.3.

The appropriate unit of anelysis of labor markets is the bicounty areasa,
or even a4 larger area. This is evident from the observation that workers
currently employed at the Nevada Test Site (NTS), which 1s sdjacent to the
proposed Yucca Mountaln repository .site, come from many areas in addition to
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Nve County. A comparis n of the expected 109 new direct site charascter-
ization jobs (40 percen. of the total new direct slte charecterizatiocn joba)
with the projected miriag and construction employment in Nye and Clark
counties (tables 3-12 a.d 3-13 of the final EA), indicates this number of
jobe would be about one-half of one percent over the expeci:d 1985 baseline
employment in these bLw. sectors,

Supporting documentation for dependency factors appeair In U.S5. Depart-
ment of Energy, Environmental Aspects of Commercial Ra-di -active Waste
Management, (DOE/ET-0029) Volume 3, Appendix C, Washing o3, D.C., 1979.
These factors are also uw.ed in McBrien and Jones (1984), ) = of a different,
but reasonable, valie for the dependent ratio asasilgned to ti> offsite direct
work force would not significantly affect the results of the population
impact analysls appearing in Sectlon 4.2.2.2 of the draft ond fional BAs. Far
example, assume that the dependent ratio for all of the direct offsite
workers were 2.47 iustead 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,

Issue; Digaggregate community services Impacts and settlement scenarios

Seven commenters thought that a small change in populstion in some
communities would have noticeable and perhaps significant community service,
social, and fiscal impacts. One commenter expressed a belief that the dis-
cuggion of the problems with Beatty water quality implies that "... because a
problem exiats, adding to it is acceptable ..." VFlve of these same com-~
menters asked that a variety of settlement scenarlos be examined and that the
potentlal impacts upon community services, social conditions, and fiscal
conditicons resulting from each scenario be evaluated.

ggagonse

If a significant number of the projected new residentz were fo settle in
one of the smaller communities of Nye County during site characterization,
noticeable impacts could indeed occur. Section 4.2.2.2 of the EA was revised
to show the estimated distribution of maximum site c¢haracterlzation popu-
lation (l.e., direct and Indirect workers and thelr dependenta) to individual
communities Iin Nve and Clark counties nearest the Yucca Mountaln site. If
the settlement patterns described ion Table 5-26 (Settlement patierns of
Nevada Test Site employees) of the final EA apply, and the projected maximum
site characterization related population lncrease iz 2,080 perscons (assuming
all direet and indirect workers and their dependents are inmigrantse), then
population increasges ranging from 0.1 to 5.9 percent would result (Table 4-5
of the final FA). These percentage increases are not considered significant
and, from the community services information presented in Chapter 3 of the
EA, would not appear likely to overload community services providers. The
amall number of new residents 18 also unlikely to result in significant
changes in social conditions. Finally, only miner changes in local govern-
ment revenues and expenditures would result from such population increases.

Section 4.2.2.3 of the draft EA should not be Interpreted to imply that
"++o because a problem exists, adding to 1t 1s acceptable ..." In the
judgment of the DOE, the magnitude of the incremental impact of site
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characterization on the Beatty water supply problem will be “very small.”
This judgment 1g reasc-iable, based on Table 4-5 of the final EA which shows
that & maximum of twe additional persons could be expected to sgettle in
Beatty durilng site characterizatiom. Furthermore, the Baatty Water and
Sanitation District and the Nye County Commission, as merrioned in Section
3.6.3.3 of the draft FA, are taking positive action to allrviate the water
quality preblem. No judgment Is made, however, about thr acceptability of
the impact to present or future residents.

The DOE believes that use of the recent settlement paiterns of workers
employed at the NTS provides & reasonable indication of rh: expected settle-
ment patterna of site characterization workers. Developme:i of alternative
settlement patterns would have required considerably more information thanm
wag available during preparstion of the EA, and would uot likely have

resulted in substantially differvent conclusions regarding the suiltability of
the site.

Issue: Work force es.imate and percent new workers

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

Resgonse

There are two sources for the employment estimates shown in Table 4-3
{Peak regional employment effects of site characterization)., The direct
enployment estimates are based on the site 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 construction and drilling activities currently carried
out by the DOE and its contractors at the NTS, it was estimated tinat about
60 percent of the direct work force shown 1In Table 4-3 would already be
employed in DOE activities. Both the work force estimates and the 60 percent
agssumption would be wvalidated using data gathered by the site
characterization socioceconomics monitoring program. Information on the
percentage of current DOE workers was provided to give the reader a realistic
understanding of the likely increase Iin the number of new DOE-reiated jobs
that would be assoclated with site characterization.

lssue: Sector-specific comparison of laber demand

Two commenters felt it to be inappropriate to compare the Project-
related demand for site characterization workers with total bilcounty
employment. Instead, the compariscen should be made with mining and
congstruction work force estimates only. . .. ...
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Response

As geen In Teble 4-3 (Pesk number of site charscterization workers),
aite characterization activities are expected to geni..ate a total of 273
direct jobs. Basa.ine mining and conetruction employuent in Clark and Nye
counties in {985 {3 projected to be 20,876 as shown {r Table 3-12 (Employment
in selected indus rles in Nye Couanty, 1978-2000) and “sble 3-13 (Employment
in selected industries in Clark County, |978~200G0) of the final FA. There-
fore, the project would increase employment {n those s.ctors by no more than
1.3 percent. This sector-speclific Iimpact 1s probab.y overatated, because
some of the 273 workers are in neither mining nor coas. -yction,

Issue: Indirect employment multiplier

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

Response

Section 5.4.1.1 of the final EA was revised to discuss the derivation of
the indirect employment multiplier. That dilscusalon also appears in
section C.7.4.2 of this document, o

Iasue: Transportation impacts

The DOE recelved five comments on the draft EA discussion of tramsporta-
tion lmpacts during site characterization. These comments concerned limita-
tion of the discussion of highway impacts to U.S. Highway 95 and fallure to
discuss rsil transportation impacts, potential damage to highways, and the
hazards of transporting fuel and explosives.

Response

Because U.S. Highway 95 will be the mailn route for transportation of
workers and materials to the Yucca Mountalin site during site charapfefiza"
tion, it was logical to focus the analysis upon that road., Rail transporta-
tlon will not be used for workers and materials during site characterizatfon.
In sddition, there will be no shipments which are unique from elther a weight
or content standpoint; consequently, no additional analyses were performed.

Isgue; Miscellaneous

Two comments were congldered under the miscellaneous issue; thése con-
cerned the request for additional information on site characterization, and
clarification of the DOE policy regarding withholding of State fundiang.

Addirional information. One commenter requested additional detaills on
gite characterization activities, 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 workers,




Response. Tae site characterization phase, as defined in 10 GFR
Part 960, begins ifter a site 1s recommended to, aud approved by, the
Pregident. These idecisions are expected to be completed sometime in 1986,
The footnotes to ““able 4-3 {(Peak number of site charar'erization workers) in
the final KA show the schedule for the 55 months of hiduned site character-
ization activicier.

According to the June 1985 Migsion Plan (DOE, 19+<5), the total cost of
site investigations for the first repository is exr:cied to be about $767
million., The specific dollar allocations for each sl'e are not explicitly
known at this time iue to the uncertainty as to which .ites will be selected.
Once three sites have been chosen for detalled studies, 1t is expected that
the amount applled to the Yucca Mountain site would be approximately
one~third of the total available funding.

The assumption of an average annual wage of $36,200 for repository
workers made in Chapter 5 of the E4 would also apply to direct site
characterization workers,

The results of the socioeconomic iImpact analysis are independent of the
level of amenitles provided for workers at the site. While more detafled
information about the amenities that workers receive would give some insight
into the quality of 1ife of the workers, this information is aot directly
applicable to the analysis in the EA. However, such information could be
incorporated into the socloeconomics monitoring program associated with site
characterization activities,

Detailed information on the skill and wage mix of direct workers and
likely unilon representation would not affect the results of the analysis and
has therefore not been incorporated into the EA.

DOE funding. (ne commenter nofted that the DOE pelicy has been to
withhold State-requested funds for developing independent data on selected
technical issues, and that this statement 1s inconsigtent with the DOK
actionas at Yucca Mountain. In the view of the commenter, the EA sgshould
reflect the practiced DOE policy, or the DOE policy should conform to both
the spirit and letter of the Nuclear Waste Policy act {the Act) of 1982.

Responge. The DOE acknowledges that just prior to the isguance 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
"gite characterization data."” However, a detalled discussion of that 1itiga-
tion or of the DOE grant policieg 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 comments received in this category concern eight issues
that involve: (1) Water Resources, (2) Contalnment, (3) Nuclear Waste Heat
Generation, (4) Recreatiou, {5) Water Rights, (6) Effects of Waste Retrieval,
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{7) Effects on the inysical BEnvironment, and (8) Application of Maujor Federal
Environmental Laws.

Isgsue; Water resouvces

This issue co'wcerns the problems of use and poteriial contamsination of
water rescurces, sn important issue in Lthe West, The reposltory will use
locally avallable ground water. Commenters questlonec the extent, quantity,
and qualily of the existing ground-water aquifer; tre notentlal evapotrans~
piration rate; the amount of water to be used for 1:c¢sitory activities;
plans to conserve water; and the possible effects to ¢’ aquifer frem use of
the water; discharges from facilities; and the postuls.ed release of radto-
active materials into the ground water. One commenter pointed out that
Devils Hole is a werm apring, not a hot spring. Fcurteen conmenis were
received on this issue.

Re Sponse

Water consumption at the rapository will rise to a peak of over
120,000,000 gallons per year at the end of the sixth year and decrease {0
about 115,000,000 gallons per year and remain at this level for the next
26 years. The average demands for the following 23 years of oparation will
be approximately 2,500,000 gallons per year, The latter time period
represents the minimum water requivements for the repository.

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

The repository will be designed to conserve water and to prevent
degradation of the underlying aquifer. A hypalon-lined evaporative pond will
be used for mine waste water effluents and sewage systems will conform to the
regulations of the State of Nevada Board of Health, Although the exploratory
shaft facilities will have a septic 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 second commuent, dealing with overall water use, sgtressed the
importance of integrating water conservarion and reuse inte the repository
design. Although conservation concerns will be considered in the design,
preliminary estimates indicate that there will be an adequate supply of water
avallable for repository operations independent of conservation strategies.
The U.S. Department of Energy {DOE} will have to meet very strict Ruclear
Regulatory Commisaion (NRC) and U.S. Envirocmental Protection Agency (EPA)
release limits so that the public health and safety are protected for both
the gshort— and long~term periods.

Devils Hole will not bhe affected hecaude waters in the Devils Hole area
are fed from the Ash Meadows ground-water basin (Waddell et al., 1984; Dudley
and Larson, 197A: Waddell, 1982)., The ground-water basin that is the source
for the Ash Meadows springs is not the same as the one underlying Yucca Moun~
tain, Purther studies during site characterization are expected to confirm

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

Repository water use will not ilmpact the Las Vegas valley water
shortages, altheugh a small population Increase in tle valley resulting from
an influx of revoeitory workers would add a very siall {ncrement to the
projected shortuges 1n the mid-2000s, Potential is-acts to existing water
users in the area were evaluated in Section 6.2.1.7.5% of the final EA. In
sectlons 5.2.2, 6.2.1.7.%, and 6.3.3.3.3, informa'i.n on water use in the
same ground-water basin 1s compared with repositor. ater-~use estimates. The
reader was referr.d from Section 5.2.9.2.3 to sectio 3 6.3.3.3 and 6,2.2.1,3
where 1t i3 ‘ndicated that there are no permanent su! face-water impoundments
in the area of the repository and that the underground repository is located
in the ungaturated zone. Sections 6.3.2 and 6.4.2 <liscuss the potential for
releases over a 500-year time frame. Accidental rwelease of radionuclides
into the ground-water system 1s very unlikely. The thick unsaturated zone
contains very limited moisture, and without moisture, there is no trans-—
porting medium vo carry the radionuclides down to the water table, There are
aleo no surface Iimpoundments in the area that could cause potentigl surface
dispersion.

For the draft EA, potential evapotranspiration was estimated by an
empirical method (the Thornthwaite method) reviewed ir Rosenberg (1974).
Potentlal evapotranspiration for Yuecca Mountain has been estimated to be
about 0.6 meters (2 feet) per year. Estimates in Craig and Robison (1984)
guggest 1.1 to 1.5 meters (3.5 to 5 feet) of potential evapotranspiration.
The U.8. Geologiecal Survey, in comments to the draft EA, stated that
potentfial evapotranspiration is between 1.8 and 2.4 meters (6 and 8 feet) per
year. Either of these estimates is consistent with the estimates of precipi-
tation that are 20 percent or less of annual potential evapotranspiration as
reported at the end of Section 6.3.1.1.3 of the draft FA. These estimates
are preliminary and speculative, and the final EA hae been revised to reflect
this uncertainty. The climatic regime will be studied in more detall during
site characterization,

Issue: Contalnment

This issue concerns the potential long—-term risk that contamination
would occur should contaiument fail, the adequacy of the many investigations
to minimize the uncertalnties, and what the DOE actions would be if water
contamination did occur. 8ix comments were recelved in these areas.

Resgonse

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 licensing
of a repository. Investigations during site characterization will provide
the data that will be used during the licensing procegs. The findings from
these investigations will be reported in several publicly reviewed documents
during the Envirommental Impact Statement and the NRC regulatory processes.

As explained in Chapter 5 of the EA, natural and engineered barriers
will be used to prevent and retard radionueclide migration. A radiclogical
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monitoring program will be implemented to monitor local and reglonal ground-

water supplies. &yould a problem be identified, an appropriate mitigation
program will be deusigned,

Issue: Nuclear warte heat genevation

One commenter requested detailed information on z.bient temperatures and
heat generation during isolation of the waste,

Regponse

Section 6 3.3.2.4 on preclosure rock characterisgics evaluates the
potential for thermal effects to cause operational groblems 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 calculations are reviewed in that section, as well as in the
discussion of waste package performance in Sectiom 6.4.7%.1.1.

Iasue: Recreation

Two commenters raised the potential for decreased use of the Death
valley National Monument and the Floyd R. Lamb State Park because of
proximity to the Yuccha Mountain site and the supporting railrosd liune.

Reaponse

Effects on vigitation at recreation facilities from the transport and
disposal of nuclear waste may be evaluated 1f the Yuceca Mountain site ta-
approved for site characterization, Rail line discussicns are addressed in
the EA sections 5,1, 5.2, and 5.3. - o

Ygsue: Water rights

This iasue concerns the possible inconsistency in the discussion: of
potential senior water rights located off the Nevada Test Site and other

water righte discussed Iin the draft EA. One comment wae received on this-
1asue.

Response:

Under Nevada law, water rights are held independently of land ownersghip.
Those rights are allocated by the State of Nevada on the basis of the actual
water supply avallable in a particular ground-water bhasin. Preliminary anal-
yses 1n the draft EA and a revised analysis in the final EA indicate that
sufficlent water is available for existing rights and projected repository~

related requirements, This preliminary conclusion was consistently presented
throughout the draft and final EA. L

Tesue: Effects of waste retriasval

This issue concerns whether the impacts assoclated with the retriev-

ability phase of the project were adequately assessed. Two comments were
recelved on the lssue,
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Response

The retrieve™ility phagse is merely the period of time after emplacement
18 completed duri+sg which the repository must remain »pen in cdse retrieval
operations are ivitiated, During this period, there yould be essentially no
activity at the v-pository, Impacts assoclated with :cCual retrieval opera-
tions have not been addressed. To clarify this poin in the final EA, the
retrievability phase has been referred to as the "¢+ =taker” 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 zommenter recommended that the effects of & repository on physical
characteristics should be of greater importance and zeceilve more considera-
tion rhan socioeconomic factors. A second commenter was conceruned that the
impact analysis was too generalized,

Responge

Physical factors are thoroughly considerad in the postclosure siting
guidelines and in four preclogure guidelinea. The intent of the impact
asgsessment in the EA 18 to evaluate impacts against the 10 CFR Part 960
guidelines by using avallable referenceable Information, A more thorough
impact analysis will be done as a part of the studies assoclated with the
Environmental Impact Statement.

Issue: Application 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 Mountaln 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 ares.”

Regponse

Draft EAs written for the salt sites presented a list of requirements
that may or may not apply (e.g., the Coastal Zone Management Act of 1972
clearly does not apply te 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
consiastent list of requirements.

The DOE will comply with all of the PFederal, State, and local laws and
regulations that apply to the Yucca Mountain site. These regulations will
continually be evaluated over the next & 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.



C.7.2.1 Land uge

This categc-y addresses comments on the effec.s on land use 1f a
repository ig devaloped at Yucca Mountain; a total o7 fourteen comments were
received.

Eight ecomme.ters requested that the U,S. Dapar.sent of Energy (DOE)
clarify the discussion about the acreage that woul' se required for with-
drawal at Yucca Mountain if a repository is constr.cted. Another comment
concerned potential land-use impacts from housing and :ommercial development
in the vicinity of Yucca Mountain as a result of repusitory development,
Other commenters asked about the ramifications if U.5. Alr Force (USAF) land
was unavallable for the proposad Yucca Mountain repository. One commenter
contended that transportation impacts to the Las Vepas Patute Council's
holdings, which are near potential transportation routes, were not adequately
addressed in the Environmental Assessment (EA)},

Regponge

In brief, the land area for which tha DOE must obtain control for devel-~
aopment of a repository at Yucca Mountain is no larger than 24,710 acres
{1.e,, the controlled area), which includes Bureau of Land Managemant, Nevada
Test Site, and Nellis Air Force Base lands. The BRureau of Land Management
portion to be withdrawn is approximately 5,000 acres. The number of 50,000

geres was Iin error, and the EA has been changed to accurately explain the
acreage,

Induced growth 1s important, but it would be premature in the planning
process to conduct a detailed impact assessment of secoundary impacts. The
assessment will be conducted as part of the Environmental Impact Statement

process. The DOE will comply with applicable State and local land~use
regulations.

Because the USAF land is an integral part of the proposed site and
because of the progress of the repository site-selection process, all legal
as well as interagency cooperative consultation processes are being pursued.
If Yucca Mountain 1s chosen as the fivst repository site, a land withdrawal
action will be Initiated. At this point in time discussions between all

involved agencies are continuing toward resolving any conflicts that may
exist,

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

Twenty-three connents dealt with the impacts of the proposed repasitory
on the ecosystems fo.nd at the Yucca Mountain site. Thise comments were
classified into the ‘cllowing issues: (1) Mitigation M. :sures, {2) Endan~
gered Species, (3) I“fects of Soil Heating, (4) Railroac Spur Constructionm,
(5) ABh Meadows, and {(6) Miscellaneous.

Issug; Mitigation measures

Seven commants were raceived in the area of mitigs lon measures that

were divided int~ three toplcs: 1impact on flora and fauna, impact on the
desert tortoise, and rehabilitation of drill sites.

Impact on Ffloras and fauna. Two commenters asked what provisions had
been made to minimize the destruction of vegetatien {(and therefore, habltat
1os8) and suggested that emphasis be placed on discussion of habltat loss and
the assocliated permanent reduction in wildlife populations.

Regponse. Efforts will be made to minimize or mitigate the effacts of
the repository project on flora and fauna. The destruction of approximately
680 hectares for site characterization and repository development should not
affect the ecological balance of the surrounding, similar habitst. Reclama-
tion and restoration proceduresa will serve to mitigate the long-term ecolog-
ical effects of the project and halp to eventually return the site to the
desert ecosystemn,

Further, 1t is agreed that destruction of wvegetation, in most cases,
results in the destruction and not mere displacement of the wildliife
{nhabiting the affected area, Thus, the discussion In Section 5.2.4 {in the
draft Environmental Assessment (EA) about displaced wildlife has been revised
to address their probable destruction,

Impact on the desert tortoise. Three commenters expressed concern that
discussions invelving Impacts to the desert tortolse be presented with the
thought that the species may scon be afforded threatened-species status.
Further, these comments questioned why translocation was not considered a
viable mitigation measure,

Response. The recommendsation that tortolises not be translocated was
based primarily on the studies that showed that captive tortoises reifntro-
duced into the wild had low survival rates. Whether a viable plan or method
of trunslocating tortolges can be developed for Yucca Mountaln requires
further study. However, references toc translocating tortolses have been
modified to indicate that the technlque may be used after further study.

Rehabilitation of drill sites., Three commenters guesctioned the proce-—
dures to be used in rehablilitation of abandoned drill sites and guggested
that rehabilitation could begin with existing disturbed sites.

Response. Site Investigations 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 in the RNuclear Waste Polley Act
(1983).

Issue: Endangered gpe.ies

Three comments w-re recelved on thie issue, all of ~pich dealt with
impacts to threatened or endangered plant and snimal spe-iews. The firet
noted that the draft EA does not include an assessment [ the potential
damage to the habltats of endangered species or their weol'-being. Another
related comment indlcated the existence Iin the Project avea of both the
Mojave fishhook cactus nd the desert tortoise, and indics-ed the need for a
plan specifying protection measures to be employed during construction and
operation. One commenter referenced an inventory entitled Nevada Outdoor
Recreation Resources Index and Survey, and suggested that it be reviewed for
addicional information,

Resgonse

No federally listed threatened or endangered plant or animal species
occur within the Yucca Mountain study area, although the desert tortolse and
Mejave fishhook cactus are currently under review for such status. Ad hoc
protective measures designed to mitigate the impact of the repoaltory project
on the desert tortoise and Mojave fishhook cactus are discussed in chapters
4, 5, and 6 of the EA, These measures involve the use of preconstruction
surveys at all sites to be disturbed, Using information gathered during
preconstruction surveys, construction activities can be sited to avold the
cactus and desert tortolse. The reference to the Index and Survey has been
noted,

Yague: Effects of soll heating

One comment that was submitted twice cited the etatement within the
draft EA that heat generated by wastas 1e expected to increase tha
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 avallable information is
ingufficient to enable quantification of ecologlcal consequences resulting
from tha temperature increase.

Besponsq

The FEA does state that the ecological consequences of raising sell
temperatures are unknown at this time., The expectation that significant
ecological iwmpacts would not occur was based on the small temperature
increase and the size of the affected area (approximately B0C hectsares or
1,977 acres). Further, it is doubtful that temperature-induced changes to

800 hectares would have a significant effect on the vast amount of similar,
unaffected desert habitat in the regiom,
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Issue; Raillroad syur congtruction

One comment that was submitted twice noted that thas EA briefly discussed
possible developmen. of a rallroad spur from near lLas Vagas to the Yucca
Mountain slte, but provided no discussion of the poten=isl impacts of such a
rail spur on wildlife values., Ii was stated that if the proposed development

Included a rail spur, the final EA should address the mwtential impacts of
the game.

Resgonse

While the 3A does discuss the posgsibllity of developing & railroad apur
from the vicinity of Lag Vegas to the Yucca Mountaln site, no final deter-
mination has been made as to the use of rail transpory or routing if rail
transport 1s to be used. When these plans or decisions are completed, addi-
tional assegsment studies will be carried out to investigate the impacta and
effecta of guch acrions,

Issue: Ash Meadows

Four commenters expressed concern that construction and operation of a
repository will cause irrepsrable damage to Ash Meadows 1in such areas as
drawdown of the water table due to ground—-water usage, long-term contamina-
tion of ground water, and endangering of resident species and citizens.

Resgonse

Construction and operation of a repository will net cause a drawdown of
the water table in Ash Meadows because ground water used for repogitory pur-
poses will be drawn from the Alkali Flat-Furnace Creek Ranch ground-water
basin, which is not part of the recharge system for Ash Meadows. Similarly,
no detrimental impacts are expected at the site with regard to floral or
faunal species. 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.

Isgue: Miscellaneous

Five comments were recelved which represented personal opinions
regarding ecosystems studlies. Most of thege were philosophical statements
regarding the science of ecosystem study.

Resgonsa

These comments were noted, but no specific response was possible, and no
change tc the EA was required.

C.7.2.3 Air guality

Many of the fourteen comments received in the category of air quality
dealt with the dispersion modeling analysis presented in the Environmental
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Assessment (EA). “here were also concerus ralsed over the inclusion of
emissions associatel with the project without subsequent comparisons of these
emissions to standavds. Two commenters questioned the ~ffects from secondary
emigsion sources like trucks. Another asked that emission of radionuclides
in relation to the standards be evaluated. A commentec duggested stringent
controle on zeolitie rock mining and disposal. A comminter suggested that
there seemed to be discrepancies in the amount of land -hat may be disturbed.
A few questions were asked about the proposed monitoring presented in the
referenced Meteorologlcal Monitoring Plan, Addition:l rommenters requested
that the reference to Nevada Alr Quality Regulations 3« correctly cited as
NAC 445 (State of Nerada, 1981).

Response

Every attempt was made to base the analysis on dJata that have been
published and were available 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. itute. Because the
repository design specifics have changed as the preject has developed, the
repository design now envisioned at Yucca Mountain is slightly different from
that uged in the referenced document. Therefore, certaln modeled parameters
were adjusted to more realistically reflect the present design. ‘The basis
for these adjustments is included in the draft EA and has been reviewed for
consigstency. The reader is cautioned, however, that the analysis based oa
this report 1is a screening-level assessment that is meant to identify
potential impacts that can be more fully evaluated using detailed, compre-
hensive emission calculations, onsite meteorological data instead of assumed
worst-case conditions, inclusion of readily available standard pollutant
control techniques, and more sophisticated computer digpersion modeling
techniques. This process will be carried out if the proiect proceeds through
site characterization and subsequent environmental documents are preparead.
However, the screening-level assessment does indicate that the Project can be
developed without violating applicable ambient air quality staadards.

Much of the emigsion information was included merely for comparative

purposes and could not be related to smbient air quality standards without
further dispersion analyses,

A detailed evaluation of coastruction impacts due to trangportation from
Las Vegas and other secondary impacts would be conducted in the Envirommental
Impact Statement process 1{f Yucca Mountain is selected for further develop~
ment,

The air quality analysis presented in Section 5.2.5 of the draft EA
specifically excluded radionuclide emissions and their subsequent impacts,
Radiological impacts are discussed in sections 5.2.9 (Radiological Effects)
and 6.4.,1 (Preclosure Radiological Safety Assessments) of the draft EA.
These impacts, however, are not compared to limits set forth in 40 CFR
Part 61 because Subpart H of 40 CFR Part 61 excludes DOE facilities that are
regulated under 40 CFR Parts 190, 191, or 192, The repository at Yucca
Mountain would comply with releases set forth in 40 CFR Part 191 (Environ-
mental Radlation Protection Standards for Management and Disposal of Spent
Nuclear Fuel, High-Level and Transuranic Radicactive Wastes) rather than
40 CFR Part 61.

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

Diacrepanci:s in the amount of land that will ' disturbed during the
various stages of repository development arise from ' he dynamic nature of the
repository and exploratory shaft design. Plans for *hese facilities change
as more information becomes available, and will mos: Tikely not become final
until a decision has been made to proceed with deve.:nment at Yuecca Mountain.
Fstimates of distvrbed land in the draft EA were thise that were being

congidered wvhen the draft EA was published and that were considered
reasonable estimates.

The meteoroclogical monitoring program is a eeparate element of the
development at Yucca Mountain that will support permitting and licensing

activities. As such, it has no bearing on the information and conclusions
presented in the draft EA.

The references to Nevada Alr Quality Regulations have been corrected in:
the final EA.

Col 2.4 Aeathgtic conditions

This category assegses the changes imposed on sesthetic conditions which
will be caused by site characterization and repository development. One com-
ment was received which suggested that assthetice of the facilities and the

supporting rallroad be explilcitly discussed In the final Environmental
Assessment (EA). : :

Responsge

The new rail line will be visible to highway travelera along most of the
proposed right-of-way. The trains are not expected to cause an unacceptable
impact to the people living or driving along the rail line. The effects of
the repository activities on aesthetics are addregsed in a preliminary manner
in Section 5.2.7 of the draft FA. The effects of site characterization
activities on aeasthetics are addressed Iin Bection 4.2.1.5 of the draft EA.

C.7+2.5 Noise

This category assesses the impacts of increased noise levels resulting
from site characterization, repoeitory construction, and repository
operation. Five comments were received. Two comments related to impacts
regsulting from construction noise, two comments related to truck transpor-
tation noise, and one commenter questioned what the U.S8. Department of Energy
will do to wmaintain the 55 dBA noise level.
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Resgonse

The estimate of conatruction nolse was bssed on the most Intense perilods
of construction, vegard'ess of time, in Table 5-22 (Summary of waximum noise
impacte from constructi-m activities) of the draft EA., Sur®ace construction
activities, which are =.:heduled for a 5-year pericd, will :ave no impaet on
urban Las Vegas. Truc¢. tremgport relatad nolse was calcn nted for areas
which would experience the meosat significant increase in no. ‘e lavelsz, Thesge
are sareas 1ln which (1) existing nolse levels are the lot=2i.: (i.e.,, rural
areas) and (2) the least traffic exists (i.e., the prop sad acceds road
corridor and U.S8. Highwar 95 outside Las Vegas). The incraz antal increase in
the noise level in the Las Vegas metropolitan area due to ~ruek transport
related nolee would be nearly Indistinguishable to the human ear.

The 55 dBA annual day/night ncise level 18 a guldeline; it is not a
standard. However, during site characterization, it is pousible that noise
levels may be measured 1n order to establigh a haseline. 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 will be proposed at that time.

C.7.2.6 Archaeclogical, cultural, and historlcal resources

Thie category addresses the potentlal impacts to archaeological,
cultural, and historical resources resulting from the construetion and
operation of a repository at Yucca Mountain. Because of the variety of
subjects covered by the eleven gquestions, these comments have been divided
into three ilssues, as follows: (1) U.S. Department of Energy (DOE) Inter~
action with Federal and State Agenciles, (2) Current Use of the Land by Native
Americans, and (3) Miscellaneous.

Issue: DOE interaction with Federal and State agencles

Four comments were recefived on this 1ssue. Several commenters stated
that the draft Environmental Assessment (EA) should have described the
interaction between the DOE and the Nevada State Historie Preservation
Officer, and with the keepers of the National Register of Historic Places and
the Advisory Council on Historic Preservation to ensure compliance with the
National Historic Preservation Act.

Response

A programmatic Memorandum of Agreement between the DOE, the Nevada State
Historical Preservation Officer, and the Advisory Council on Historic
Preservation will, when prepared, describe the interactions betwean and the
roles of three agencles durlng the Nevada Nuclear Waste Storage Investiga-~
tions Project.

Issue: 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 Americane) .not just historical uses..
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Resgonse

Historic and prehistoric cultural resources in the Yucca Mountain area
document the saeed pathering and hunting activitles of Native Americans.
Consequently, there is little doubt that this area has -een used by Nativa
Americans. MNevertiw lass, the majority, if not all, of rhe proposed atrea pro-
bably has not been used by Native Americans since Feder) land withdrawal in
the early 1940s.

Issue: Miscellaneous

Five comments were assigned to this issue, B8ev val questions were
received about direct and indirect impacts to archaeclrgical, cultural, and
historical resources, including the effects from road and rail construction.
Also questioned was the DOE mitigatlion plan in which &« 10 percent sampling of
some sitas wae deemed by the DOE to be adequate; the comment suggested an 80
parcent sampling, Finally, one commenter took issue with the atatement in
the draft EA that some sites would be avolded or salvaged,

Resgonse

By preparing and implementing & plan to mitigate direct and indirect
impacts (the programmatic Memorandum of Agreement mentioned In preceding
paragraphs), the potential loss of archaeological and cultural resources
caugsed by all project activities should be kept to a minimeum.

The sampling percentage at each site will be determined in accordance
with the programmatic agreement described it preceding paragrapha. A
statement has been added to Section 4.2.1.6 of the final RA, however, stating
that before any activities begin, all sites in the area would be identified
and evaluated for their significance and eligibility for the National
Register.,

C.7.2.7 Background radiation

Thirteen comments were received concerning radiological health impacts
of developing Yucca Mountain as a nuclear waste repository, 1In the context
of the Environmental Assessment {EA), background radiation refers to those
radionuclides already present at the site., Comments rveceived in this

category have been divided into two lgsues: (1)} Adeguacy of the Analysis and
{2) Radloactive Releases,

Igsue: Adequacy of the analysis

0f the nine comments received on this issue, one commenter noted that
the snalysis in the EA of accidents during repository cperation was difficult
to asgess and should contaln more discussion on the methods and data used, as
well ae the costs incurred as a result of the postulated accldents.

Another concern was that the basis for much of the accidental-exposure
data contained in the draft EA was based on & raport that had been revised to
include the possibility of a phased repository subsequent to the igsuance of
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the draft EA. Sev2ral commenters questioned the abllity of the site to
contain stored wactes and potential implicatlions of releases to the
environment. A com 2nter objected, without elaboration or specific reference
to a section of th~ EA, that there i3 a chance of ralesse of radioactivity at
the site. A last :ommenter asked for a simplified expfanation of what the EA
contalned,

Resgoqse

The accidental exposure analyses have not been rivised to reflect the
most recent design ‘nformation {phrased repository). C:velopmeut of the two-
stage concept occurred concurrently with the preparation of the EA, making
revision imposeible 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~recelving rate has not changed. The
safety isgue will be dealt with in s more comprehensive manner threough the
permitting and licensing process if Yucca Mountain is selectad as a candldate
for further development. An expanded discussion of the phased repoaitory
concept has been presented in Seetion 5,1 of the final EA. 1In addition,
further diacussion has been added to describe the basase and asgsumptions used,

The vepository will be so sited 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 information on cumulative radicactivity releases at
10,000 and 100,000 years and inventories of the various radionuclides and
their half-lives. But no discussion is included of the potential damage from
releases of radiocactivity to the environment because all the predicted
releases are well below the Federal standarda. Additional information on the
nethod used to assess the impacts of construction activities has been
provided in the final EA.

With regard to what the EA contains, Sectilon 3.4.7 explains the types of
background or existing radiation at the site, prior to any development. This
section also explains the radiation dose assessment. Section 5.2.9 of the EA
explains those radlological effects expected to occur as a result of locating
a repository at Yucca Mountain. The explanation includes uaits of measure
for assessing blological effects and the types of radlation that may cause
those effects.

Issue: Radioactive releases

Four comments were recelived on this issuwe; all dealt with measures of
radiological releases, One commenter asked how many rems is a dangerous
degse. Another commenter questioned the potential exposure as a consequence
of vapor and gas venting through natural fractures. The releases of radon
appeared low to another commenter, who compared them to releases from mining
activitlies. A last commenter noted that 10 CFR Part 20 does not specify "a
design objective” of 5 rems per year; rather, the limit {3 3 rems per
quarter, not to exceed 5(N-18) rems, which ylelds an average annual dose of
5 remg per year,
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Resgonse

It is diffjeult to define a dangerous dose, since the threshold for
effects requiring medical attention wvaries widel, depending on the
sensitivity of the individual, the type and energy »f radiation, the time
over which the cecse is delivered, etec. An appendi: iescribing radiation
health effects and doses will probably be include.  in the Environmental
Impact Statement., For the types of exposures (whc. 2 body) resulting from
normal transportation, no detectable clinfcal eff cis (e.g., nausea, low
blood count) would result at doses below approxim tely 25,000 millirems.
This figure 18 thousands of times higher than the . .ses likely to result.
The iuformation concerning medical aapects of radia.lon exposures and the
lavals at which effects can be detacted was taken from “The Handbook of
Radiocactive Muclides” (Wang, 1969).

The consequences of radioactivity accompanying & release of gaseous
radionuclides through the natural fracture system leo the repository medium
depend on factors such as the number of waste disposal containers that are
breached, the age and cladding integrity status 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 operational releasses, which are discussed in Section
60&'1 .2-2.

The calculations regarding radon releases have been reviewed, and the
magnitude of these relesses 1s correct., These wvalues are basged on
Table 5.4.8 (granite medium) of the U.S. Department of Energy Environmental
Impact Statement document (DOE, 1980). However, since the current repository
design differs from that in the draft EA, these values have been revised to
reflect the differences in excavation volume.

The comment regarding the design obhjective I8 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 years., The terms under [0 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.7.3 EXPHCTED 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 national Interest; or derived from national laws,
regulations, policies, 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 response calls for a change 1in the
Environmental Assessment (EA), it 18 usually contained in the transportation
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appendix. The second set of comments is described and responded to In the
issues described helow.

This 1ssue =oncerns the assegsment of the eff~:ts of stransporting
nuclzar waste as sell as all operations-related persinnel and materials to
the potential Yuccs Mountain repository location. Tre 202 comments in this
category were ag:igned to the following issuea: (I  Radiological Exposure,
(2) Emergency Rewponse, (3) Routing Data and Analys.s, (4} Guidelines and
Conclusions, and (5) Miacellaneous.

Isgue: Radlological exposure

Fifty~tw~ comments were receilved under the Radiological Exposure I1ssue
of transportation impacts. This issue addresses poteatlal radiocloginal expo-
sure to the public from & transportation~related scennrio.

These comments were focused primarily on the following topics: site-
specific radiologlcal exposure, transgportation risk and cost assessment, and
discrepancies in tables and text.

Site-specific radlological exposure. Most of the commenters iIn this
tople requegted more information on the potential for regional and local
radiclogical exposure, population density, location of maximum radiation
exposure, fatalities, accidents, snd RADTRAN II methodologies. 1t was
suggested that residents of Caliente may receive doseg approaching the dose
calculated for the maximally-exposed Iindividual. One commenter noted that
visitors and tour guides at Hoover Dam could receive gignificunt doses from
shipments passing over the dam. It was pointed out that any unuclear accident
in lLas Vegas would destroy the tourist Industry. It was alsoc suggested that
the EA fnclude exposures for subgroups within occupational and non-
occupational population groups.

Rnsponge. More regilon-specific information on the potential risk of
public exposure to radiation 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 maximom~credible accident scenario has been added.
In addition, risk assoclated with trangportation of high~level waste through
areas such as Callente and over Hoover Dam will be investigated in associa-
tion with the Environmental Impact Statement. The transportation appendix of
the final EA includes more information regarding accidents and the maximally
expoged Individual, as described in Section €.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
{(DOR) plans to 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 because, considering the uncertainty in the
dose estimates, little would be gained by further breakdown of exposure
categorles. In addition, Appendix & inciludes an assessment of occupational
exposures due to postulated accidents.
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Transportation 7isk and cost assessment. Some commenters suggested that
the draft EA be revised to clarify the basgis for the truck and rall fatality
comparisons. Severai commenters indicated that the trengportation risk
agsessment in the druft EA 1s incomplete without the inr. usion of a wprst-
case acclident scenario. There was a concern expressed .y some reviewers
that the waste carry:r would not comply with highway spcad limits and that
transportation risk asgsessments should evaluate all ph weés of repository
development. One commenter requested that Section 5.3.. .1 of the draft EA
be revised to ilnclude specifiec information about expou.e of drivers and
handlers. 1In addition, a commenter stated that human . #voxr-related incidents
would be unpredictabla., One commenter noted that more ~formatlion on costs
for new highway 4nd railroad facllities constructed to bynrass populated areas
should be provided.

Regponse. Section 5,3.2.,2 of the final EA has been revised to clarify
the basis for the truck and rail fatality comparisons. The EA has been
revised to include oredible accident scenarios.

Waste carriers will be required to follow specific operating procedures,
which include obeying posted highway speed limits.

Additicnally, rvrefined cost information will be developed during the
Environmental Impact Statement process. Nuclear waste shipments will not be
routed away from populated areas unless it is demonstrated that risks are
reduced by such measures. Appendix A presents U.S. Department of Transporta-
tion routing regulations in detail.

All phases of the repository including construction, operation, rvetriev-
ability, and decommiaseloning will be discussed in the Environmental Impact
Statement. Section 3.3.2.] has been reviged to Include information on occu-
pational and nonoccupational exposures from normal and accident conditions.
Human error can never be totally predicted, but most serlous accident scenar-—
los can be postulated and contingencies developed for these events. Appendix
A assesses the impacts of a severe transportation accldent. Human error 1is
alsc discussed in Section C.2.4.1 of this document.

Discrepancies 1o tables and text. 1t was suggested that Table 5-57
{Summary of enviroomental effecte associated with the constructlon,
operation, retrievability, and decommissioning phases of the repository) in
the draft EA {Section 5.5) include in the Standard Operating Practice c¢olumn
that the waste would be routed away from urban areas. The accident rates in
Table 5-31 {Projected annual accidents on U.S. Highway 95, 1996) of the draft
B4 (Section 5.3.1.1.2) were also questioned.

It was suggested that tables 5-38 (Assumed regional transport conditions
for scenaric I) and 5-39 (Assumed reglonal transport conditions for scenatrio
I1) in the draft FA (Section 5.3.2.1) be changed to include actual route
population, accident-rate history, and stop-time dats.

An apparent inconsistency between statements was noted: Section 5.3.2,1
of the draft EA stated that accidents severe enough to release radicactivity
are extremely unlikely, while Section 5.2.9.2.3 identified four transporta-
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 transported safely.

Response, ‘Tehle 5-37 (Summary of environmentsl .. facts associated with
the construction, operation, retrievability, and decouwmiasioning phases of
the repository) in Section 5.5 has been revised to inciude standard operating
practices that miiimize the potentisl dwmpacts of ty:.eporting radlcactive
wastes, These praciices include complying with the r:,ulations described in
Appendix A.

Accldent rates in Table 5-31 (Projected snnual ac. Idents on U.S. Highway
95) in Saction 5.3.1.1.2 may not be appropriate for high-level waste ship~
ments which geunerslly have a lower accident rate than other types of travel
{Fostar and Jordan, 1984). Acclident statistics preseated in Table 5-31 are
based on projections of hilstorical data including accidents due to inclement
weather (Pradere, 1983),

Tables 5-38 (Assumad regional transport conditiors for scenario I) and
5~39 {(Assumed regional transport conditions for scenario I1I) in Section
5.,3.2.1 of the draft EA were revised to include actual route population data.
Route-speciflc accident rates and atop times will be developed in association
with the Environmental Impect Statement, The EA presents a revised dose
assessment for two rvouting scenariecs of postulated truck and rail shipping
modas using route-gpecific population data.

The transportation accidents in Section 5.2.,9.2.3 are sgccidents
postulatad to occur at the vepository vecelving facilitles, These accldents

are extremely unlikely and do not result in serious releases of radio-
activity.

Issue: Emergency response

Twenty~six comments were received on the emergency response igsue,
These comments and responses address the plans and procedures necesgary for
responding to & transportation-related nuclear waste accident.

Most of the comwenters requested more detalled emergency response
Information Iincluding: respongibilities of and resources required by
Federal, State, and local jurisdictions; present and future plans; cost to
communities; training; personnel; and equipment, Commenters also questioned
tha need for wmore information on ingurance inciuding Price-Anderaon criteria
and the costs asgsoclated with a potential uncontrolled release aof
radioactivity. Several commenters requested more iInformatiom on
responsibilities of the Nevada agencies that already exist.

Regponse

The brief discussion of emergency preparedness in chapters 5 and 6 and
Appendix A of the EA provides the data to evaluate the guiltability of Yucca
Mountain for site characterization. More detailed information and evaluation
concerniug costs, resources, and responsibilities will be developed in the
Environmental Impact Statement process, Local government response gapabil-
ities will be evaluated, including their ability to respond to remote areas.
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Appendix A of the EA has been revised to inelude more informatien con-
cerning the costs of an accidental release of radloactivity. A description
of the Price-rnaderson Act, which provides coverage for public liability in
the event of # nuclear ineident, as well as the D role in implementing the
Price~Andergon Act, 1s presented In Appendiz A.

The Nevatla Health Division and Division of : wrgency Management (DEM)
wili be contacted and Interviewed as more detaile information 1s required
for the Environmental Impact Statement, Additicw! DEM references will he
included in the Environmental Impact Statement. Table 2~8 (Summary of
evaluations of vhe Yucca Mountain site against the Iisqualifying conditions)
1n Section 2.3 was ravised to explain that the emergency preparedneass plan
should be prepared in cooperation with State and local plamning officlals.
The section discussing the disqualifying condition for population density and
distribution was revised to explaln that a Memorandum of Understanding exists
between the State of Nevada and the DOE defining responsibilities in response
to a radiclogical accident. The references for Chapter 2 were reviged to
include the DOl Nevade Operations Office reference on notification procedures
(DOE/NVO, 198%). Section 5.3.2.6 describes the function of the DEM and
explains that the DEM provides radiological monitoring training.

Igsue: Routling data and analyses

Sixty-nine comments were categorized within this igsue. The routing
data and analygses are asgociated with various postulated transportation
routes for wnuclear waste shipments. Topice addressed include: route
information, population areas, railroad versus truck transport, peak traffic
conditions, and settlement patterns.

Route information. Beveral commenters were concerned over the location
of trangportation routes to be used for the shipment of high~level waste, how
these routes were selected, and potential impacts to people living along
these routes. TIn addition, comparison of the various alternative routes was
requested. More site-specific data was requested, including dats on weather,
accidents, road and railrocad conditions, costs for route improvements, and
population densities. It was also suggested that the railroad spur be
located goutn of U.S. Highway 95. Oue commenter ststed that some of the
intended regional and national transportation networks go through local towns
and communities,

Response. A degignated preferred route was identified in the final EA;
specific route selection, and the potential effects to people along the route
will be evaluated in the Environmental Impact Statement. Regional site-~
specific data will be provided for each postulated road and rall route.
Specific information to be provided will include data on weather, accidents,
population densities, route conditions, etc.

The Eavironmental Impact Statement will discuss all repository phases
including construction, operatlon, retrievability, and decommissioning.
This document will answer where the shipments will go, how the waste will be
transported, and the potential rigk from these shipments. The shipment of
waste will comply with applicsble Federal and State laws. The DOE is also
conaidering an alternative corridor for the raillroed spur south of U.3. High-~
way 95. In response to one comment, the proposed railrcad spur will not
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crosa the Desert Natl-ngl Wildlife Refuge. The transportation effects to
local towns and communrities have been assessed as part of the transportatien
analysis. Further studies will be accomplished in conjuaction with the
Environmental Impact [ ratement process.

Population areas. Commenters suggested that the EA rrusent more maps
showing regional transportation routes, rather than just anaps near Yucca
Mountain, and the community, impacts along the preferred r.ites. Another com-
menter suggestad that the real cost of new faclilities w.u.d be the cost of
building facilities to route the waste around populate areag of Clark
County. Commenters alan suggested that Chapter 5 should . ave more informa-
tion on operating procedures such as loading and unloading o»f casks.

Response. ‘Transportation sections in Chapter 5 of che EA have been
revised to innlude enhanced route maps. The EA addresses radiological and
nonradiological impacts along the State's only designatea preferred route
(i.e., U.8. Highway 95 from Las Vegas to Beatty) as well as other postulatad
routes. More encompaseing community impacts for regional routes will be
presented in the Environmental Impact Statement.

Federal highway routing guidelines {49 CFR 177.825) passed in response
to the Hazardous Materials Trangportation Act are described in 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.

Rail versus truck tramsport. Information was requested on the 30-70
percent split in favor of railroad transport that waes presented In Section
SeleZals

Regponses The 30~70 percent split is a best guess for all shipments
made to the first repository and is based on existing facilities at reactors.
$light variations arocund these values will not significantly affect repos-
itory or transportation operaticone. Additional discussions of the modal
splitr are presented in Sectiom C.2.4.1 of thisg Appendix.

Peak traffic conditiong. One commenter was concerned with the need for
more data on trips associated with induced and iIndirect travel as well as
travel asscciated with inmigrating direct workers. GCther commenters sug-
gested thst the EA did not indicate possible damage to roadways because of
extra heavy truck hauls. It was suggested that the EA did not evaluate peak
conditions but only routine cperations and that the incremental use of the
main line in Las Vegas should be calculated.

Response. Section 5.4.3.7 of the FEA discusses where inmigrants may
locate. Trips and potential accidents will probably occur close to these
locations. The EA prasents a traffic ircrease of 2.6 percent on major
artertes.

The EA considers legally weighted trucks following interstate standards.
Upgrading of roadways will again be considered, as appropriate, before trans-
porting waste.

C. ?-29

. L~ o ™ "y ] r.a Y Yy



The average nurbers used to calculate levels of service are conservative
and already account for some unpredicted conditions. Peak conditions as
noted may decrease “he level of service, but when the frequency and duration
of such peak condit'ons are accounted for, constructinmg facilities for these
peak conditions does not seem practical. The EA includes the incremental
usage of the main !.ne fn Las Vegas in Sectlon 5.3,

Settlement patterns. Table 5~29 (Settlement pat..rns of Nevada Test
Site employees) of the draft BA (Section 5.3.1.1.1) w's quesgtioned for the
uge of ZIP codes ae the resource for determining set.loment patterng. In
Section 5.3.1.1, it swas questioned whether existing roac conditions maximize
or minimize rigk. A commenter suggested that two tribal governments were not
mentioned in the transpertation section,

Responsa. ZIP codes werae used ln Table 3-29 in Section 5.3.1.1.1 of the
draft EA to determine the major routes used by the majority of Nevada Test
Site employeas. See Section 3.6 of the fipnal EA and Section C.4.1.5 of this
Appendix for a discussion of ZIP codes as the basis for allocating projected
repoaltory-related population to communities.

The twe tribal governwents were not mentiouned because there was no
attempt to identify responsible parties along any of the possible Nevada
routas. Such reglonal identification 1s beyond the acope of the EA process.

Issue: Guidelines and conclusions

Thirty-one comments were received on trausportation-related guidelines
and conclusiouns. Several of the transportation comments related to the
evaluation of the saite against the 10 CFR Part 960 guidelines presented in
Chapter 6. The comments have been grouped into the following toplca:
guideline-related conclusions, weather conditions, and construction
requirements.

Guideline~related concliusions. 4 few commenters questioned the
guideline-related conclusion 1n Table 6-12 (Summary of analyges 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 regional impacts ss specified by
the Nuclear Waste Policy Act. Other commenters questioned the validity of
the guideline-related conclusion in Table 6~14 (Summary of analyses for
Section £.2.2.2, Preclosure system guldeline: environment, socioeconomics,
and trausportation) since an accident and worast—case release were not
analyzed. Another commenter noted that credit should not be taken in the
evaluation againgt the guldelines 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 accldent
involving an uncontrolled release of radicactive material, One commenter
stated that the documentatlon relative to the qualifying condition was
deficlent because there was Iinadequate conslderation of variables assoclated
with the proximity of power plants or temporary storage to the repository.
Oune commenter stated that the whole transportation network violates a
disqualifying condition that states that no surface faciiiey will be located
in a populated area or adjacent to a high density area.
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Response. With regard to the guldeline addressing upgrading {Table
6-~12), although nnt explicitly clear, upgrading refers to local roads and
railroads. Since .he proposed access road will intersect U.S5. Highway 95, a
reglonal highway, 3nd the proposed rallroad spur will intersgect the Union
Pacific main line, there will be no repository-relates traffic (and therefore
no upgrading requirements) on local roads and railrosds, U.S. Highway 95
will experience s~we degradation in the level of serv'ce during peak periods.
Neither this degradalion nor the number and weight of 1rucks analyzed in the
EA vequire that upgrading and Improvements be made., towever, this will be
assessed In more detall during the Environmental Imp: 2t Statement procesg.

The final EA acdresses accidents both in Chapter : and Appendix A, and
the conclusion reached in Table 6-14 (Summary of anelyses for Section
6.2.2.2, Preclosure system guldeline: enviromment, rociceconomics, and
transportation) has been modified accordingly. Discuesions regarding emer-—
gency response in Nevada were provided as input for the evaluation of the
transportation guidelines in Chapter 6 of the draft EA. It was not the
intent of the EA to do a complete analysis of an emergency response gltua—
tion, but rather to present the Informstion required for the transportation
guldeline. Detailed evaluations of emergency response requirements will be
performed in conlunction with the Environmental Impact Statement.

The EA has been expanded to Include temporary storage conslderations.
This 1s the Monitored Retrievable Storage (MRS} analysls found in
Section 5.3.2 and revlised Appendix A.

Under the Siting Guidelines, surface facilities are defined as
“ess repository support facilities within the restricted area ..,"
{10 CFR 960.2). A restricted area {8 defined as "... any arva vo <hieh
access 1s controlled by the DOE for purposes of protecting individuals from
axposure Lo radiation and radicactive materfals before repository clo-
sure ..." From the discussion accompanylng the final version of the Siting
Guidelines {10 CFR Part 960) it 18 clear that Interstate highways and
rallroads used for transporting nuclear waste are not considered to be
surface facilities for the purpoge of evaluating the cired disqualifyiong
eondition.

Weather conditions. A few commenters questfoned statements Lbat weather
canditions, especlally flooding and rock siides, 1n southern Nevada would
not affect transportation, Additionally, it was questioned how flash floods
wiil be reduced by standard drainage control meagures as discussed in
Section 642.1.8.3.

Response. Weather conditions evaluated by the guldelinesa represent
routine ascasonal occurrences that could affect the repository acceptance
rate. Data on road closures have been added to Chapter & of the final EA to
indicate potential problems 1n this area., Mitigation measures for dralcage
control along trausportation routes have not been identified. Existing
problems along existing roads and raflroads will be identified and mitigation
measures will be developed during the Environmental Impact Statement procesas.

Construction requirements. 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 railrcad and that the railroad, including Dike
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Siding, will need 1ignificant upgrading at conaiderable cost, Several com-
menters guestioned whether local highways and railroads are sufficient to
mest repository tvaffic needs without significant upgrading or reconstruction

costs and why jus' the rail line from Dike Siding is considered in these
cosis.,

Respouse, T.e DOE does not claim the favorable undition ({1}, as 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 rall-
road spur {approximately 161 kilometers or 100 mile , Instead of 137 kilo-
meters or 85 miles) and access road. Favorable condi ions 2 and 3 address
the potential impact that the transportation network w.1ll have on local roads
and railroads; specifically, favorable condition 2 addresses upgrading
requirements while favorable condition 3 addrasses proximity to regional
highwaye and main line railroads,

The guldelines call for an evaluation of local granaportation networks
between the site and regional networks. Upgrading raquiremente (including
cost) have been sassegsed and will be further evaluated in conjunction with
the Envirommental Impact Statement studles,

Isgue: Miscellaneous

Twenty-four comments were grouped under this miscellandous issue. These
comments were further divided into three topice: data deficlencies, EA
changes, and radicactive testing materials.

Data deficiencles. Commenters suggested that there may not be any
experts In the area of waste transportation. Other commenters stated that
the draft EA did ot present enough data about routes, prenotification,
escorts, and defense 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 1iability for accidents and another gques-
tioned regulations governing waste transportation and thelr interpretation.
One commenter requested a definition of low-level radistion, as it pertains
to incident—-free transportation of high-level waste.

Respounse, In the pregent context, low-level radiation refers to
radiation dose rates that are not high enough to represent an acute radiation
exposure hazard., Doses to persons exposed 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 f{r carrying out its
migaion of transporting and disposing of the waste, Experts that are avall-
able will be consulted. More specific information is provided im Appendix A
on routes, prenotification, and escorts. The EA has been revised to consider
defeunse waste shipments from Savannah River Laboratory, South Carolina; Idaho
National Engineering Laboratory, Idaho; and Hanford Engineering Development
Laboratory, Washington. Transport vehicles will be marked according to
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Department of Trancportation regulations. Effects expected to rasult from a
driver following & waste disposal truck are calculated by tha RADTRAN II
model, and these as-e included in the results reported under the category of
non-occupational, ormal (l.e., incident-free) effects. Information on the
nonradiological effects of transportation, Ilncluding the factors used in
their assessment, <an be found in Appendix A of the £ir~r} EA,

Liability for aeccldents will follow Federal Pric -~Anderson Act provi-
alona. Regulatiows governlng waste transport are preaented In Appendix A of
the final EA. Also, Section 5.3.2 of the EA has beer revised to include more
definitions of regulating terms.

EA changes. Several commenters stated that specific changes should be
made to the EA in Section 5.3.2 and related transportation sectlons,

Respouge. Sectlon 3.3.2 incorrectly states that variations from a route
plan “... require 30 days notice ..." As set forth at 49 CFR 177.825(c),
carriers of spent suclear fuel must report any variaticn from the route plan
as soon as possible but within 30 days followlog the deviation. The text has
been changed to reflect the additional information. Additionally, tha
updated reference (DOT, 1984) has been obtained and correctly cited in the
final EA,

The reference to "... State routing agencies, which were estahlished by
the atates and are defined in 49 CFR 171.8 ..." in Section 5.3.2 crested s
false impression. Not all states have established state routing agencies.
Such an agency may be a common agency of more than one state, such as one
established by Interstate contract. It may also be an Indian tribal author-—
ity who regulates and enforces highway routing requirementg on tribal lands.
In view of this, the above-quoted passage was changed to read, "State routing
agencles as deflned in 49 CFR 171.8.”

Section 5.3.2 of the draft EA was slso chanpged to more ac¢urately repre-
sent U.8. Department of Traosportation (DOT) rvegulations. As defined in
49 CFR 171.8, a State—designated route is one which i3 selected in accordance
with the DOT guidelines "or amn equivalant routing analysis which adequately
considers overall risk to the public.” The definition goes on to state
expressly that, "designation must have been preceded by substantive
congsultation with affected local Jjurisdictions and with any other affected
states to ensure consideration of all impacts and contimuity of designated
routes.” The text of the EA has been modified to clarify the discussion,
More detailled discussions of DOT regulations are presented in Appendix A.

The text in Section 5.3.2 stated that the State Routing Agency of Nevada
+e+ has not 1dentified the preferred transportation routes within the
State ...” In fact, there has been a designation of U.5. Highway 95 between
Las Vegas and Beatty, Nevada as a preferred route, and the text has been
reviged to reflect this information,

"

Table 5~33 (Projected annual accidents oo U.S. Highway 95, 1998) incor-
rectly referenced Figure 5-8 (Surface facilicy plan for a two-stage reposi-
tory) in the draft EA. The reference was corrected to Figure 5-9 (Total
(60-year) resource requirement for vertical emplacement) 1in the final EA.
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In Table 6-12 (Summary of analyses for Section 6.2.1.8, Transpovtation),
item (8) of the draft BA wae not changed to read "radicactive materials.”
The EA addressees onlv the effects of transporting radiosctive wastes, and
not all radioactive waterials. Therefore, no judgment has been made
regarding the plans, procedures, and capabilities for r-ansporting all
"radioactive materiat~.”

Radicactive teeaving materials. One commenter aske’' what precautions
woild he taken oun the transportation of radiocactive tes ing materisle for
8ite characterization.

Response. Such snipments are routinely performed i¢- hydrologic testing
throughout the United States and will not amount to sfign- ficant quantities.
They will be carried out in compliance with State and Federal regulations.
No impacts on the transportation network or on public hoalth and safety are
expected.

C.7.4 EXPECTED EFFECTS ON SOCIORCONOMIC CONDITIONS

Listed in this sectlon are 93 comments dealing with the U.S. Department
of Energy (DOE) evaluation of the Socioeconomic Impacts Guideline
(10 CFR 960.5-2-6). Additional comments concerned general aspects of the
Environmental Assessment (EA) evaluation of socioeconomic conditions in
chapters 5 and 6. Because all of the latter group of comments covered more
than one area of the socloeconomic tmpact analysis, responses to them were
placed here, rather than in sections 7.4.) through 7.4.5.

The comments have been assigned to 21 1gsuves: (1) Favorable Condition 1},
(2) Favorable Condition 2, (3) Favorable Condition 3, (4) Favorable Condition
4, (5) Potentially Adverse Condition 1, (6) Potentially Adverse Condition 2,
(7) Potentially Adverse Condition 3, (8) Potentially Adverse Condition 4,
(9) Disqualifying Coundition, (I10) Qualifying Conditfon, (l1) Mitigatiom,
(12) General Opinion, (13) General Comments, (l4) Restriction to Clark and
Nye Counties, (153) Moapa Indians, (16) Lack of Community-Specific Data and
Analysie, (17) Safety Assumptions, (18) Mitigation Needs, (19) Transportation
Effects Analysis, (20) Closure and Decommissioning, and {21) Special Effects.

Issue: 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
gignificant disruptions of community services aand without significant impacts
on housing supply and demand.” One commenter stated that insufficient
evidence 1a presented in the EA to determine whether the favorable condition
is present. Another pointed out that "... significant disruptlons ..." could
have different wmeanings to the DOE and local communities. The third
commenter questioned the validity of the historical population growth
criterion, eince changes are computed from emall bases and because high
growth rates in southern Nye County have been significantly influenced by the
U.S. Department of Defense (DOD) and the DOE activities Iin the area.
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Regponge

The criteria fou evaluating the siting guidelines ware designed to
facilitate comparisor of alternative repository sites. iIn order to use its
raesources effectivelr, the DOE conducted a coarse scricning, and only
investipated a feu sites in detai] according to the procrus specified in the
Nuclear Waste Policy Act of 1982. 1In the case of the ev.ilvation of favorable
condition ! for the Yucca Mountaln site, county-level po.ulation changea were
agsumed to significantly affect community services and liusing when the total
(baseline plus repository-related) population increase i+ any year exceeded
that historically expurienced by the area. Whether historical growth rates
may have been influenced by DOD and DOE activities is immaterial; the
magnitudes of historical populatien growth rates, rather than their causes,
constitute the basis for this comparison, Since the projected maximum
one~year population growth rate with the repository would be less than
average annual growth rates in recent years (see tables 3~15 and 3~16 of the
final EA), favorable condition ! is present.

It is true that "... significant disruptions ..."” may be defined
differently by the DOE and local communities. The draft EA has been revised
to acknowledge this.

Issue: Favorable condition 2

The DOE received two comments on fzvorable condition 2, "Availability of
an adequate labor force in the affected area.” Both coomenters questioned
the adeguacy of the analysis presented in the draft EA that leads to the
conclusion that the faverable condition is not present.

Response

The evaluation of all faverable conditicons 18 based on reasonable, but
conservative, assumptions which aim to prevent exaggeration of the ability of
a site to meet the condition and on the data and analyses contalned In
chaptetrs 3 through 5. For favorable condition 2, the evaluation that the
site does not have ar adequate available local werk force is based upon
preliminary estimates that the repository project could result in & maximum 3
percent increase over projected baseline construction employment in the
bicounty area and about a 40 percent increase over projected baseline mining
employment in Nye County, as presented in Section 5.4.1.1 of the final EA.
Thus, the development of a repository would place significant demands on the
local mining sector and moderate demands on the local construction sector.
The DOE feels such estimated employment increases in a basic sector of the
bicounty economy are an appropriate basis for concluding that an adequate
labor force would not be avallable.

Issue; Favorable condition 3

Four comments concerned favorable condition 3, "Projected net increases
in employment and business sales, improved community services, and Increased
government revenues In the affected area.” The DOE finding that the
condition was present was found by one reviewer to be based on ungupportable
estimates of the number of new jobs which would be creasted by the repository
project. That commenter also noted that impacts to communities are hased on
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employment estimatesa., Three ¢f the commenters stated that the DUOE conclusion
that tax revenues wuld rise cannot be deduced from information presented in
the fA, Other crit:cisms were that the DOE is forced to include possible
mitigation to achisve net project—induced revenues and improvements in
community services, and that the Nevada tax base is ext: emely narrow, go that
higher wage earninm. are unlikely to lead to large revenue increases,

Responsge

While it is true that predictions of impacts on tummunities are sensi-
tive to employment aisumptions, the DOE believes that tre direct and indirect
employment eatimsates presented im Section 5.1.5 and els wshere in the final EA
are reslistie, although preliminary. It is true that tux effects were not
quantified fn the EA. 1t i1s also true, however, that tax revenues cre
certaln to rise ag a result of wage payments to repesitory workers who are
lomigrants, and as a result of repository-related purchase of goods and
services in the bicounty aresa. Thus, the conclusion that tax revenues will
rigse can be deduced from {nformation in the KA,

Favorable condition 3 requires increases in government revenue in the
affected area, but 1t does not require a positive net flscal balance or that
the Iincreases be large. Thus, in light of the above discussion, the
favorable condition 1s met with respect 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.

Issue; PFavorable 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 conclusion by the DOE that the repository
project would not significantly disrupt tourism. Another commenter suggested
that the EA ignoreas potential negative effects on the State's mining sector
that could occur if fewer workere than are needed inmigrate to the bicounty
area. The commenter suggests thls could lead to & drain of workers from
productive mining activiiies in other areas of the State, because of
increased wages for repository wining workers. The final comment suggests
that DOE findings are based upon the most easily passed tests of nonsignif-

icance, that 1s, evaluation of the ability of the bicounty area to absordh
socioeconomic impacts.

Response

The reasoning behind the DOE conclusion that the repository project
would not significantly disrupt tourism is presented in sections 5.4.1.6 and
6.2.1.743 of the final EA., It 1s true that the EA does not address all of
the distributional effects which would be associated with the potential
increases in mining wages noted in Section 5.4.1.1 of the final EA. However,
the evaluation of favorable conditioen 4 concerns the entire mining sector of
the bicounty area (not the entire State), where overall effect of mining
activity in the blcounty area would be positive. Regarding "... most easily
pasged tests of nonsignificance ...” the DOE believes that the bleounty sarea

Ce7-36
8 00 % N n I 2 = =



is the most reascuable unit of analysis of effects wvpen primary sectors of
the economy 1lu scu'hern Nevada.

Issue: Potentlallw adverse condition )

The DOE received three comments on potentially rdverse condition 1,
"Potential for significant repository-related impactes 1 community services,
houeing supply and demand, and the finances of States =nd local government
agencies In the affected area.” The mailn polnt of tese comments was that
data were Insufficient to determine whether this ¢o-antially adverse
condition exists. Cve commenter aiso questloned the re.iance upon mitigation
to avold negative lwmpacts on fiscal conditions.

Response

Two of the main purposes of the EA are to make Intersitez comparisons and
to ildentify potentilal impacts. Teo meke the wmost effective usa of Its
resources, the DOE conducted a coarse screening, so tuat detalled studies
would not be performed on sites which ultimately would pot be chosen for site
characterization. The DOE's evaluatlon of thias potentlally adverse condition
for the Yucca Mountain site was therefore limited to: (1) estimation of
total population growth rates with the repository and (2} a qualitative eval-
uation of the ability of service providers te furnish, in a timely manner,
services required by the increased population. By limiting the analysis of
thia potentlally adverse condition to these two measures, the DOE was able Lo
use readily available information and avoid the false impression of precision
which could result from the combination of & more sophisticated analytical
approach with ingufficient date. Section 6.2.1.7.4 of the EA has been
reviged to discuss estimates of population growth rates, with a repository,
for communities nearest the Yucca Mountain site. Population growth rates are
manifested through 1ncreases in service and housing demands. Incremental
values for the latter are shown for Nye and Clark countiles in tables 5-50 and
5~51 of the final EA. These values do not indicate any major repository-
related housing or community-services impacte on either county. Furtherwmore,
sections 5.4.3 and 6.2.1.7.4 of the final EA have been revised to indicate
that potential community services 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 fn
gections 3.6.3 and 5.4.3 of the final EA does not indicate the potential for
major repository-~related housing and community services impacts on communi-
ties in the bicounty area.

Because the finding that potentially adverse condition 1 does not
require assumption of mitigation, references to mitigating measures have been
deleted from Section 6.2.1.7.4 of the final EA.

Issue: Potentislly adverse condifion 2

One comment was recelved on the DOE evalvation of potentially adverse
condition 2, "Lack of an adequate labor force in the affected area.” The
commenter notes that the labor force i1ssue was discussed under favorable
condition 2, yet favorable condition 2 was found by the DOE to be unfavor-
able. This seeming contradiction was held to be an example of the quality of
presentation of data and analysis in the draft EA.
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Response

The DOE found ¢hat favorable condition 2 was “not present;” it did not
find {t “"unfavorable.,” The title, "Favorable Conditinns” of Section
6.2.1.7.3 of the firal EA, along with the underscored cu:teria, estsbiishes a
framework for analyssis of socloeconomic impacts. The criteria do not
describe the results of the analysis.

Issue: Potentially adverse condition 3

The DOE rnceived three comments on potentially . yerse condition 3,
“Need for repository-related purchase or acquisition of water rights, if such
righter couid have slgnificant adverse impacts on the present or future
development of the affected ares,” According to one commenter, Section
6.2.1.7.4 af the draft EA should be revised to provide a more accurate
estimate of repository water use, identify existing offsite water rights, and
identify and consider potential effects to local userda. Another commenter
said that the DOE should "... address potential impacts to ground-water
resources that recharge municipal and agricultural waier supplies in southern
Nevada,"

Regponse

The DOE estimate of repository water use has been changed, on the basis
of 8 more detalled analysis, to 350 acre~feet per year. 1In addition, an
inventory has been conducted of agricultural, industrial, municipal, and
domestic water users in the Alkall Flat~Furnace Creek Ranch ground-water
basin. Potential effects upon local users appear, on the basias of this
information, to be negligible.

Taken literally, the second comment requests an analysis of the lmpacts
of the project on recharge areas for the aquifers which supply water for
agricultural and municipal uses 1in southern Nevada. Since the project will
neither physically disturb recharge areas nor affect regional rainfall, there
will be uo effect on recharge. The comment could alsc be understood to
request an evaluation of impacts on ground-water availability. The maxlmum
annual water use by the repository represents only about 1.5 percent of the
sustainable yileld of the Amargosa Desert ground-water basin and about
0.8 percent of the combined sustainable yields of aquifers inm the Amargosa
and Pahrump valleys.

Issue: Potentially adverse conditien 4

Two commenters addressed potentially adverse condition 4, "Potential for
major disruptions of primary sectors of the economy of the affected area.”
One commenter suggests that there 1s 1nsufficient information to conclude
that there will be no disruption of the mining and tourism sectors of the
southern Nevada economy and that there is evidence that both sectors could be
adversely affected in a sigrificant way. One commenter felt that population
inmigration to the Pahrump and Amargosa valleys could result in conversion of
agricultural land to residential or commercial use and ultimately raise the
cost of agricultural operations.
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Resgonsq

While it is t:ue that there is Insufficlent inforsation to draw a final
conclusion that ti.nre would be no Impact, information rvailable to date does
not suggest that the repository is likely to have sien’ficant effects on
tourism. It woul? significantly Increase employment *u mining and moderately
increase employment in the construction sector. The 3E does not consider
these potential employment increases to be a major 4i-ruption. The comment
does not provide reasons for the assertion that ".., hoth sectors could be
adversely affected in a gignificant way." Section 3.7-.3.3 of the draft EA
noted that land in .he Pahrump and Amargosa valleys bas been undergolng con-
version from atricultural to residential use for the last 10 years. Although
it is possible that repository-related inmigration could contribute to this
trend, it would not, by itself, constitute a8 major disruptlon to the agricul~-
tural sector in the affected blcounty area.

Iseuve: Disqualifying condition

The DOE received five commenta on the disquallfying condition, "A site
ghall be disqualified if repository construction, operation, or closure would
significently 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 such impacts cannot be compensated for, or
mltigated by, reasonable measures.”

One commenter asked that "... & more accurate estimate of repository
water use ..." be provided and that the DOE identify and consider potential
effects on local users. Another commenter stated that "... other industrial
requirements ...  inecluding dust control, are apparently not included in the
calculation of average annual water demand assoclated with the repository.

One commenter stated that a reference cited in the draft EA (Young,
1972) indicates a historical decline of ground-water levels 1in Jackass Flats
from pumpage at the Nevada Test Site (NTS); 1f projected into the future,
thlis decline could impact regilonal water quantities and qualities,

Finally, one commenter stated that the EA does not demonstrate that
"ees long-term (10,000 years) storage of highly radicactive materisls only
slightly above the water table ..." will not eventually cause contamingtion
of, and thereby degrade, water quality.

Response

The DOE estimate of repository water use has been changed, on the basis
of a more detailed analysis, to 350 acre-feet per year. As noted above, an
inventory of present uses in the area indicates that effects upon the
availability of water to local users appear to be negligible amd can cer-
tainly be mitigated. A variety of water uses, including dust control, were
accounted for in the calculation of average annual repository water use,
These uses are identified in Morales (1985).

Young (1972) had to make many assumptions due to the lack of information

on the regional ground-water system in 1972. More recent reports {Waddell
et al., 1984; Thordarson, 1983) indicate that hig assumptions (e.g., no
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recharge to the elded tuff aquifer) were incorrect., Although recharge ig
limited, 1t 18 n.t zero.

Finally, socloeconomic impacts are covered only {in a preclosure guide-
line. All watevr resource contamination i1ssueg are . uoverad in postclosure
guidelines on gevhydrology (Section 6.3.1.1 of the f nal EA) and performance
agsessment (Sectlion 6.4.2 of the final EA). These sostclosure guidelines
deal with the long time periods referred to by the <r menter,

Issuer Qualifylng condition

The DOE received seven comments on the BA conclusfon that the evidence
does not support & finding that the site 1s not like'v to meet the qualifylng
condition for socloeconomics, These commenters crlticized the overall
analysis by the DOE of the Guideline on Socioeconomins Impacts, saying that
the conclusions of Chapter 6 are ",,. based on incomplete, inadequate and
erroneous data, gquestionable data analysie merhodologles, unsubstantlated
assumptions, and seriously incomplete assessments.”

Response

These comments are assumed to represent the reviewers' conclusions after
considering a wide variety of specific issues. As such, they cannot be

responded to directly, Instead, the reader is referred to the specific
tgsues and responses presented above.

Issue: Mitigation

These commenters asked how the draft EA can state that all impacts ecan

be mitigated or compensated when the DOE admits .that it does not know what::
the ilmpacts are.

Resgonse

The discussion in SBection 6.2.1.7.6 refers to the abllity to offaet any
significant renository-induced adverse social or economlc lmpacts in communil-~
ties and surrounding reglons by reasonable mitigation or compensation, under
the financial and technical assistance provisions of the Nuclear Waste Policy
Act (NWPA). Potentially significent impacts identified in Section 5.4 are
not unlike those accompanying large construction projects in the past. In’
those caseg, several factors have affected whether mitigation occcurred.
These include the experlence of the project management, the leocal leaders,
and the planning community in general in responding to such Impacts; the
avaellability of lead time; and the presence of monitoring programs or other
communication between the project and the community during the project life~
time. These factors appear to be presgsent in the case of the Yucca Mountaln
repository and so the preliminary concluslon has been drawn that 1t is

reasonable to expect that mitigation of otherwise significant adverse impacts
is possible,

It is also true that the impact analysis presented in Section 5.4 is

preliminary and does not include any detalled investigation of community-
specific impacts. In additiou, the investigation of the potential for

economic impacts arising from the public perception of a repository is
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preliminary. Additional {nvestigations on these subjects would be undertaken
should the Yucea Mc intain site be approved for site characterization.

Issue! General opinlon

The DOE received s8ix comments from the general public which expressed
various opinions o' the proposed Yucca Mountain reposiiory project but did
not concern specific data, analysas, or coneluasions pr ented in the EA. Two
of the commenters expressed support for the project, a-companied by concern
chat ".+4 boom and bust ..." cycles might occur. Om snated that economic
development based upon nuclear waste will have “... a¢ astating effects on
fuiure generations .,.", while another expressed doub! that "... other
Industries will find this area desirable.” Finally, one commenter noted that
if a raillroad were constructed for the project, it could be used for other
pUrpOSEs.

Response

The DOE has noted these comments and will continue its exchange of
information with residents of the affected area.

Issue: (seneral comments

Eleven comments ware received which expressed concern sbhout the general
quality of the sociceconomic impact analysis in the EA. Most of these
remarks were located in introductory or summary sections of comment
documents,

Response

Because each of the introductory or concluding remarks corresponded to
specific issues pregented and responded to in sections C.7.4.}! through
Ce7.4.5, the reader is referrad to those portions of this Appendix.

Tgsue: Restriction to Clark and Nye counties

The DOE received 24 comments which questioned the restriction of the
socioeconomic impact analysis to Clark and Nye counties. In particular, it
was asked why Lincoln County was excluded, since it 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 in post-EA studies, including preparation of an Environmental Impact
Statement.

Resgonse

1f a repository were located at Yucca Mountain, soclal and economic

impacts would occur in areas where repository~related expenditures would be
made and where the inmigrating repository-related work force would reside.
To the extent that resources are avallable at competitive prices, it is
expected that the majority of repository-related expenditures would be made
in Nye County, where the gite is located, and in neighborimg Clark County,
the major metropolitan area In southern Nevada. The NTS, adjacent to the
Yucca Mountain site in Nye County, employs DOE and contractor personnel with
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gkille similar to the construction and mining skillz which would be required
by the reposito:y work foree. Historical settlement patterns of workers at
the NTS provide a reasonable indication of where repository workers and thelr
families would <ettle. Recent settlement patterns «f these NTS workers were
determined through an analysis of the ZIP codes rwnorted by NTS workers.
This analysis, ~he results of which are summarized ir Table 5~26 of the final
EA {(Table 5-29 of the draft EA), indicates that mor:. (96 percent) of the NTS
workers reported ZIP codes in Nye and Clark count w In 1984, The socio-
econcmic anulyses presented in Section 5.4 of the VA focus on this blcounty
area, where almost all of the Yucca Mountain work {u.,ce would be expected to
gattle. However, since the data summarized in Tah = 5-26 of the final EA
indicate that about 1.5 percent of the recent NTS wrkers also reported ZIP
codes in other Nevada counties (Douglas, Lander, Lincoln, Lyon and White
Pine) and Carsom City (a consolidated municipalitv)}, the DOE intends to
conglder a larger geographic area in future studies 1f the Yucca Mountain
site is approved for site characterization.

See Sectiuvn C.7.4.3 of this Appendix for other comments regarding
Lincoln County.

Issue: Moapa Indians

A single commenter noted that the FA ignores impacts on the Moapa Indian

Reservation which lies along potential shipping corridors for radiocactive
wagte.

Response

Because Native Americans in southern Nevada have not been certified as
affected tribes within the meaning of Section 2(2){(B) of the NWPA (1983),
they have not been singled out for special analysis in the EA. Furthermore,
American Indian reservatlons, beling relatively distant (e.g., about 250 kilo-
meters or 155 miles for the Moapa Palute Indian Repervation; about 161 kilo~-
meters or 100 miles for the Las Vegas Tribe of the Palute Indians; about 322
to 467 kilometers or 200 to 290 miles for the Yomba Shoshone Indian Reserva-
tion; and about 443 kilometers or 275 miles for the Duckwater Indian Reserva-
tion) from the Yucca Mountain site, are not expected to be affected signifi-
cantly by the inmigration of repository-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 cultureg from transportation activities. This
aspect will recelve appropriately detalled treatment In research to be
performed if the Yucca Mountain site is approved for site characterization.
The potential impacts of the repository project on Native Americans who live
outside of reservations (as 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 minimum, the EA should have used
exlsting data on boom—town phenomena in the modern American West to provide
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some indication ¢ the potential magnitude of the Ilmpact of repository
siting.

Reagonse

The various onditions of the Socloeconcmic Impe & guldeline were eval-
uated at the level most appropriate given the overal. evaluation philosophy
and availabllity of information. For example, it w3t most appropriste to
evaluate employment and Income impacts at the count and regional levels,
since (1) & substan:ial portion of the potential labor supply for the reposi-
tory would come frowm southern Nevada and (2} community-specific employment
data were unavailable. On the other hand, some community-gpecific informa-
tion was presented and analyzed {see sections 3.6.3 and 5.4.3 of the E4). A
comprehensive review of the boom-town literature was not coneldered appro-
priate for the EA becauge {l) the boom-town literature g not relevant for
the entire affacted asrea, as noted in Section 3.6.4 of the EA; and (2) a
focus on boom-tow literature presupposes that the repository would also
cause boom-town conditions, and this 13 by no mesans certain, given the
planning and mitigation procedures provided in the Nuclear Waste Pollcy Act
of 1982,

Issue: Safety assumptions

The introduction to Section 3.4 of the draft EA states that "... it has
been aspumed that safety questions about waste transportation and disposal
would be resolved before the repository would be comnstructed” and two
commenters stated that to dismiss such issues ocut-of-hand eliminates major
potential influences on sccloeconomlc conditions that should be addressed in
the EA.

Response

The Department of Transportation (DOT) has regulatory responsibility for
safety in the tramsportation of all hazardous materials, including radio-
active waste., This regponsibility extende to all modes of transportation
that would be ccnsidered for shipplug 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 recelve and possess spent nuclear fuel
and high-level waste in such a repository, and to close and decommission a
repository.

Regulations by these Federal agenciles will ensure that safety questions
are resolved before transportation of radiocactive waste or construction of
the repository. It is beyond the sacope of the sociceconomic section to
demonstrate the adequacy of safety measures required by these regulations.

Isgue: Mitigation needs

Two commenters noted that applying the rule of indemnifying local resi-
dents of risks te thelr economic well-being would require that mitigation
actlions be taken to provide the State of Nevada and its citizens with an
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"sss insurance policr ..." against these general riasks. One mitigatiog
measure suggested bs the commenter was to use van pools or buses for
employees to decreasz~ the aceldent potential.

Regponge

The DOE believes that the financlal assistance pro-isions contained in
the Nuclear Waste Policy Act of 1982 demonstrate the r.deral Government's
commitment to impact mitigation. Because the DJE wil’ ot recommend a site
for repository develcoment until the early 19908, spec.if'lc impact mitigation
strategies (fisral or other) have not yet been develope¢. The development of
such specific mitigation strategies will be based on further Ilmpact studies
conducted Yy both the DOE and the State 1if the Yucca Mountain alte is
approved for site characterization, and on impact mitigation agreements
negotiated between the DOE and the State pursuant to Section 116{c){2)(B) of
the Nuclear Waste Policy Act.

Tasue: Transportation effects analysis

Five commenters unoted that there 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 community
along these routes should not be included In the analysis of soclal {(as well
as socloeconomic) conditions; failure to conslder transportation effects
generically or to use g simulation approach is a wajor shortcoming.

Reegonse

Because actual tramsportation routes have not yet been identified, com—
munities which could be affected by transportation 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 conslder trams-
portation-related impacts generically would not be meaningful, since the
potential impacts could differ significantly among communitles along a route.
An analysis of transportatlon-related socloeconomic impacte will be conducted
once actual transportation routes have been identified.

Tasue: Closure and decommissioning

One commenter noted that the analysis of the socloeconomic impacts of
the repository should include a diacussion of the impacts during end follow-
ing closure and decommissioning.

Resgponse

Socioceconomic impacts during and following closure and decommissioning
are discussed briefly in the final EA: Tables 5~5a and 5-5b contaln direct
and indirect employment estimates for decommisstoning; tables 5-47 and 5-48
ghow 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 socloeconcmic Impacts of a repository would be
greatest during canstruction and operation. Expanding the analysis to
include more information on closure and decommissioning would not affect the
conclusions of the sociceconomic impact analysis for the purpose of deter-
mining site suitability.
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Issue: Special tffects

Two commen:ers maintained that the final EA should begin to identify
major "speclal ~ffects” associated with all socioec..iomic and transportation
subcategories diacussed 1n sectlons 5.3 and 5.4 of ae draft EA.

Resgonae

Section 5.4 defines "special effects” as thor e stemming from concerns
about vradioactive material. Changea in expectat.o~s can have economic
consequences as w2ll as broader, socloeconomic conge uences Lf thay result in
changes in behavior of people, Section 5.4.1.4 of the draft EA considers the
economic consequences of public perceptions of the presence of a repesitory
on tourism. Special effects on soclal structure ana soclal organization are
considered ie Section 5.4.4.1.2. Furthar research on attitudes and
perceptions would be undertaken should the Yucca Mountaln site be approved
for site charactarization.

Cs7.4.1 Population density and distribution

This category addresseas the effects of the proposed actlon on population
denaity and distribution in the affected area. The 16 comments received are
divided into two issues: (1) Inmigrent Settlement Patterns and (2) Popula-
tion Increases.

Jague: Inmigraent settlement patterns

Nine comments were recelved; these concerned the use of residence
patterns of Nevada Test Site (NTS) employees. These fell under two topics:
forecasting settlement patterns and assessment of population changes.

Forecasting settlement patterns. The use of NTS settlement patterns as
the basis tor projecting likely settlement patterns for repogitory-related
workers wag felt to be speculative. A more detailed, sector-by-sector
analysis of settlement patterns before drawing conclusions in the final
Environmental Assessment (EA) was requested. It was also questioned whether
it was true, as shown in Table 5-29 of the draft EA (Settlement patterns of
Nevada Test Site employees), that some employees live in other Nevada
counties and in California.

Several other commenters indicated that there are at least two reasons
to doubt that 83 and 13 percent of the project-related immigrants would
settle in Clark 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 Amargosa, Beatty, and
Pahruap more attractive, Filnally, it was pointed out that the gettlement
pattern distribution assumed in the EA will become even more doubtful in the
later phases of the project as local communitiea adjust to the impacts
created by the project.
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Response. Recent settlement patterns of workers at the NTS (which is
adjacent to the Yuceca Mountain site) constitute ths best available data on
the likely sett .ement pattern of repository-related workers., NTS workere
include construction and mining workers. Contrary .o the suggestion of the
comment, use oi other avallable means of estimati{ig likely settlement
patterns would Y%e speculative. Additional analysis of the NTS work force and
of worker settl:sment patterns on other projects wil be an important part of
studies to be rerformed if the Yucca Mountain sit. is approved for slte
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 results of future studies of the impacts of a repository on local
communities will be sensitive to the assumption abuat 1ntracounty worker
settlement patterns. Thus, the settlement behavior of workers currently
employed near the Yucca Mountain site will be the suBject of further investi-
gation. It 1s also true that settlement patterns may change over time, This
will be an important consideration in forecasting community-level settlement
patterns and preparing an analysis of impacts on locsl communities.

The comment correctly notes that according to data on recent settlement
patterne of workers employed at the NTS, 1t is likely that gsome repository
workera would commute to the Yucca Mountaln site from other Nevada counties
and from California,

With regard to settlement patterns In Clark and Nye counties, both
factors cited have been taken into account in the analysis in the final EA.
The data shown in Table 5-29 of the draft EA (Settlement patterns of Nevada
Test Site employees) represent the best available information on likely
settlement patterns of project employeeg at Yucca Mountain. The possibility
that workers employed in Mercury would be more likely to live 1in Clark County
than would workers employed in the northern areas of the NTS which are
further from Clark County (see Figure 3~21, Bicounty area surrounding the
Yucea 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 their work &area
within the NTS.

Assessment of population changes. Other commenters moted that the final
EA should contain a detalled assessment of population changes in local
compunities including Amargosa Valley, Beatty, Pahtrump, Tonopah, Las Vegas,
North Las Vegas, Hendersown, Boulder City, Caliente, and the remaining areas
of Clark, Nye, and Lincoln counties.

Response. As was discuesed in Section C.7.4 of this Appendix, the
evaluation of the Yucca Mountain site againat potentially adverse condition 1
included estimation of total population {1.e., baseline plus that due to the
repository} growth rates In individual communities nearest the reposltory
locatinn, Because baseline pooulation data on most of the smaller commua-~
lries, especially those nearest the Yucca Mountain site, were limited, a
detailed population growth assessment was not possible. Instead, 1t was
asgumed that the gettlement patterns presented in Table 5-29 {(Settlement
patterns of Nevada Test Site employees) of the draft EA (Table 5-26 of the
final EA) would be valid ia the future and that individusl communities would
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retain their recent shares of total county population. Section $.2.1.7.4 of
the EA has been rev:sed to present community populatisn growth forecasts for
the peak vear of ex-ected population ipmigration.

Issue; Population increases

Seven comment: were received on this isgue; all waie related to various
aspects of the methwdology used in the calculation and "he examination of the
effects of future population increases. One comsenter requested the sources
of the information presented in footnotes a, b, and - io Table 5-49 {Pro-
jected maximum total population increase for Clark ant we Counties for ver-
tical emplacement) of the draft BA. The same commenter szsked why a situation
in which all emplioyees would come from and return to areas other than Nye and
Clark counties be considered & comservative assumption., Further, it was
questioned why this situatlion would be examined at all, given the experience
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 con the small communities in the affected area. For example, 1t was
noted that the population of Pehrump could reach 100,000 by the year 2000.
In the long run, it was felt that the proposed project will make areas such
a8 Pahrump Valley into detached suburbs of the Las Vegas metropolitan area.

Resgonse

Table 5-47 (Maximum populstion increase for vertical emplacement and
bicounty population forecast with and without the repository) of the final EA
indicates that the revository project would inerease the bicounty population
by about 16,100 in 1998 and about 14,100 1in the year 2000, In the absence of
the project, Nye County population is expected to reach 42,408 by the vear
2000 (Table 3-15 (Population of Nye County, 1970-2000) in the final EA).
Even 1f all project-related inmigrants were to settle in Nyve County, the
county population would still be less than 100,000 In the year 2000.

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 is discussed in Section C.7.4.2 of this Appendix. The
assumptions regarding dependents per worker were taken from U.S8. Department
of Energy, Environmental Aspects of (ommercial Radicactive Waste Management
{DOE/KT-0029) Volume 3, Appendix €, Washington, D.C, (}1979}. The EA has been
revised to acknowledge this source. Footnote "b" presents assumptions about
settlement patterns of repository-related inmigrante. The percentages for
Nye and Clark counties were obtalned from NTS worker residence pattern data
(see Table 5-26 of the final EA). A new footnote "c¢" was added to clarify
that population growth rates are calculated from the previous yesr. Footnote
"d" presents the projected 1992 population of Clark and Nye counties without
a repository {(l.e., the baseline population). The EA has been revised to
clarify that this value was obtained from a linear interpolation of the
population projectiona presented in tables 3-135 and 3~16.
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The assumptior that all employees would come from and return to areas
other than Nye and Clark counties is considered conservative hecauee it over-—
states the likely .pward (or downward) responses of bilcounty population to
changes 1o project labor requirements. Any other ponilation distribution
assumption would l»2ad to lower estimates of some typee J»f impacts., Using the
conservative lumi;-ation assumption enabled the DOE t« 2gtimate an upper
bound for communiiy services reguirements.

The concern regarding small communities is vall® 'n that the same incre-
ment in population in a small community will represct a greater fractional
population increase than in a large ome. 1In the qusrtitative analysis of
community-gservices impacts, service requirements were ~ssumed to be propor-
tional to population, and the percentage Iincrease in service requirements
would be greater for the smaller communities. Future community-level atudies
will address this issue.

Population forecasts for Nye County prepared by the State of Nevada
(Table 3-15 of the final EA) do mot indicate that the entire county is
expected to have a population of 100,000 by the year 2000+ Therefore, 1t is
very unlikely that the population of Pahrump alone would reach 100,000.

Ce7vt22 Economic conditions

This category addresses those sections of the Eanvironmental Assessment
(EA) which provide the economic impact analysis for the proposed action of
siting a repository at Yuceca Mountain. The U.S. Department of Energy (DOE)
received 69 comments in this category; these comments have been organized
into six issues: (1) Employment Analysis, (2) Prices and Income, (3) Mate-
riale Estimates and Impacts, (4) Repository Costs, (5) Effects on Economic
Development, and (6) Impacts on Tourism.

Isgsue: Employment anélysis

The DOE received 32 comments on the labor analysis presented in Sec~
tion 5.4.1.1 of the draft FA. Among the topice 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 details on the methods used to generate the employment multiplier of
l.54. Also, they suggested that the possibility of spilllover support employ-—
ment in Clark County from base employment in Nye County should be conasidered.
In a related comment, it was observed that it is possible that job opportu-
nities at Yucca Mountain would "... drain employees from the labor supplies
which characterize neighboring counties, creating a net outmigration and
decline in local economlies." :
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Response, The indirect employment multiplier of 1.54 was cstimated
using data presgeited in White et al, (1975)., To briefly summarize, the
indirect employnunt mulriplier was eatimated as the sverage ratio of nonbasic
(i.e., indirect) to basic (i.e., direct) employment ian the Clark County atea
from 1961 to 1974, The annual ratio was fairly cowsiant over that interval,
Bagle employmani. was defined as the comblned total .:aployment of the resort
industry, the Nevada Teat Site (NTS), Nellis Alr Fou = Base, and part of the
manufacturing sector, MNouwbasic employment was defin.d as total employment in
the Las Vegae Standard Metropolitan Statistical Arce 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 derivation of this
employment multiplier,

Net outmigration of workers could lead to econowuic decline in two ways,
First, unemployed workers could leave an area., 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 impact 18 not considared
slgnificant because such workers are likely to leave the area in search of
work independently of the repcsitory project. Second, local economic decline
could oceur if outmigration of workers resulted from upward pressure on
reglonal wage levels for certain skills and if such inereases led to the
reduction of marginal business actlvity. Upward pressure oun wages, if any,
would most likely occur in the mining and construction sectors {Section
5.4.1.,1 of the BA)., Reduction 1p marginal buginess activity im these sectors
is as likely within the bicounty area as outside of it., It 1s the possi-
bility of an increase in the reglonal wage rate and not the migration of
workers per se that introduces the possibility of such a geographic
redistribution of egonomie activity.

The proximity of labor supply in Celifornia, Utah, and other western
states would reduce upward pressure of project-related labor demand on
regional wages. The net effect of the project on wages would dapend on
econconic conditions in those areas iu the early 1990s,

Employment fluctuations., Several other commenters stated that the draft
EA agsumes that "... a2ll markets work with perfect efficiency ..." and that
the required work force will appear at just the right time, Commtentars
suggeated that 1t 18 more likely that "... there will be aignificant
unemployment, social, and fiscal impacts—-even during the boom phase of the
project,” Therefore, the usefulness of the socloeconomic evaluation was
found to be limited by the assumption that workers enter and leave the
southern Nevada area as project needs rise and fall. In addition, it was
felt that the EA consistently ignoves 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 demand is compared was found to be misleading becausa of the large
fluctuations which occur in construction employment,

Response. It is as reasonable to expect that too many workers will
enter the area In response to project-related job opportunities as it 18 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 pravalls is the level of
Information availal ie about project~related opportunities. Ovay or under-
supply of workers would result from unreasonable expeciations ahout those
opportunities. At present, it is not known what qual'ty or quantity of
information about ‘ob opportunities would be available at the outset of the
projects The post ibility of unemployment and associa!ni soclal and fiscal
impacts would be considered as part of future investigicions of labor market
impacts of the project. Public announcements of the r mher and timing of job
opportunities may be considered as an action that the "} and i{te contractors
could take to avoild the adverse impact suggested by ( 1 comment.

It is tru2 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 th number of inmigrants
varies with the project labor requirements. As stated in Section 5.4.2 of
the EA, this results in an overstatement of the likely fluctuation of
bicounty population in response to changes in project labor requirements.
Similarly, it leads to an overstatement 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 identify adverse impacts which may be
important in distinguishing among sites or in identifying important topics
for subsequent, more detalled investigation.

It is consistently recognized in the draft EA that declines in employ-
ment would occur as part of the repository project (e.g., Figure 5~7a of the
final BA (Number of direct workers over time for vertical emplacement) and
the text of Sectfon 5.4.1.1)s It is true that while the impact of project-
related decline is discussed in the BA, the sociceconomic analysis focuses
attention on the impacts of project-related growth. The focus of the socio~
economic analysis tends to correapond to the timing of the impact, with the
greatest attention given to more immediate impacts and less sttention given
to lmpacts which would occur at later stages of the project. With both
growth and decline, negative impacts tend to be associated with the diffi-
culty of adjusting to change,

The fluctuations in historical construction employment (inm Nye County)
was noted in Section Ce4.1.5.2 of this Appendix. These may indicate that the
uncertainty surrounding baseline construction employment projections is
probably greater than that surrounding projectlons for other segtors.

Wage rate effects. Several commenters stated that twe statements in
Section 5.4.1.1 of the draft EA are seemingly inconsistent: "... there might
be an increase of wages and salaries to induce workers having mining and con-
struction skills to relocate to the area ...” and "... potential increases in
wages and salaries in the bicounty area could be mitigated by the immigration
of skilled workers from other areags ..." Further, the commenters stated that
the income analysis contained in the EA was based upon "... Ffairly low
assumptions of average annual wages, particularly for construction and
operations ...” and that the EA should contain information on conatruction
and operating workers by skill mix, based on union scale, since Davis-Bacon
rules require payment of prevailing union wages on Federal projects.
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Response. The statements in the EA are consistent, The Inmigration of
workers is evided.e of elther unemployment in neighboring areas or of wage
increases that ci.se a geographic reallocation of the existing work force.
"Mitigation" was u.ot used in its usual sense here. ‘e purpose of its use
was to emphasize the relationship between the 1likewy project-induced
escalation of way:s, if any, and the elasticity of ¢ .apply of workers from
surrounding areas, The greater the elasticity of s -ply of workers from
outside the area, the lesser the increase in wages rihwt would be required to
meet project labor requirements, other things beir; agual. This word,
however, has heen deleted in the final EA,

The comm nter ig correct inm noting that the wage for comstruction 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 nof sensitive to this
adjustment in the average wage, the final EA has been revised to show $36,200
per direct 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).

Effects on the mining industry. A last commenter questioned the effect
that the Yucca Mountaln project demand for mining-related workers would have
on the viabllity of the traditional mining industry in Nevada.

Response. The repository proiect would have two potentlal effects. The
first effect concerns the total level of mining activity. Growth of the
mining sector has traditionally contributed to the overall economic growth of
the region, S3imilarly, project-related growth in mining activity would
contribute to reglonal economic growth.

The second potential effect concerns the distribution of activities
within the mining industyy. As noted in Section 5.4.1.1 of the EA, project-
related demand for miners may incresse the regional wages of miners., The
amount of such an increase, if any, would depend on the conditfion of minerals
markets at the time and the avallability of mining workers from outsilde
Nevada. Unlike mining workers, owners of mines would be negatively impacted
by wage increases. Mines that are marginally profitable in the sbsence of
the project could become unprofitable and close in the event of sufficiently
large wage increases,

Issue: Prices and income

The DOE received four comments on the following toplcs: 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 increase in certain secters, but the
influx of workers in a small community will increase demand for goods and
services, thereby driving prices upward.

In addition, the same commenters noted that the draft EA contalns no
discusaion of what portion of the total wage estimates in tables 5-47
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(Potential anmnal wage expenditures assoclated with vertical emplacement)} and
5-48 {Potentiai annual wage expenditures associated with horizontal emplace-
ment) of the dizft EA would actually go to workers and contracters outside
the blcounty r=gion. Also, there 1s no provisi-an for encouraging or
requiring repository contractors to hire or buy lozlly.

Response, It 1s not obvious that worker inf w would cause the prices
of gooda and services In communitles to increase. Unlike the experlence of
some small towns, the smaller towns surrounding ' no Yucca Mountain aite are
not the only potential recipients of inmigrants. ®:ther, workers could live
in the urban par. of Clark County, as demonstrated rv the historical settle~
ment patterns presented in Table 5-26 (Settlement patterns of Nevada Test
Site emplovees) of the final EA, The presence of this alternative signifi-
cantly reduces the potential for significant incresses in wages 1o the
smaller towns, Nevertheless, the potential for increased community price
levels will be the subject of additvional research as part of planned
investigations of the socloeconomic 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 caly be spant cutalde the region to the extent that workers
either commuted from, or sent a pertiom of thelr incomes to, outside areas.
The project includes no provision favoring local hiring or purchasing. Deci
sions on whether to hire or purchase locally in the absence of DOE
regtrictions would be sensitive io local economic coaditions (e.g., the
prices and availability of goods and services from local sources as compared
with asources outside the region}.

Potential for a recession. In stating that periods when repository-
related employment decreases "... would probably resemble similar periods of
slowar economic growth that the bicounty region has experienced during
previous fluctuations 1in the mining and comstruction industries ..." the DOE
is in effect admitting that it plans to cause three recessions,

Response. A fluctuation in two employment sectors would not, 1in
geueral, be classified as a recession. There is no short and simple
definition of an economlc recession, as offilcially measured by the National
Bureau of Economic Research. However, the contraction phase of the business
cycle {i.e., a recession} clearly represents a change In aggregate econcmic
activity, not a single factor such as employment in one or two sectors. It
ias for this reason that the Bureau must collect a number of comprehensive
aeconomlc series, and construct and evaluate a variety of indicators (e.g.,
composite and diffusfon indices, leading and lagging indicators) {Moore,
1983) before a contraction phase in the buszsiness cycle can be ascertained.

Issus: Materlals estimates and impacts

The DOE received four comments on the EA estimates of project materlals
requirements and the impacts of materials acgquisition on the avallability and
price of local materials such as cement and aggregate.
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Responge

Information necessaty for conducting an analysis of the effects of the
preject upon local maturials markets was unavailable during preparaiion of
the EA. A detailed analysis of these potential impacts wounid be conducted 1if
the Yucca Mountaln si-e is approved for site characterizatson.

Issue: Repository costs

The DOT received one comment requasting details of tis methods used to
estimate the cost of tha repository.

Resgonae

The methods by which repository costs were estimated have been described
in MacDougall (1985)., Footnote "a" in Table 5~44 (Prelinminary cost estimates
for the Yucca Mountain repository assuming vertical emplacement) in the EA
hag been revised to provide this new reference.

Issue: Effects ov econonic development

The DOE recelved two comments on the long~term effects of the repository
project on economic developuent iv 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 Amargosa Valley.

Response

The 50,000~scre withdrawal number is an error; the correct value for the
acreage to be withdrawn is 5,000, As part of more detailed investigations of
the impacts of a repository on communities, it will be importaot to develop a
clear understanding of their planned development; these studies will be
conducted f{f the Yucca Mountain site 1z approved for eite characterization.
RBased on present information, it 18 unreasonable to expect that the presence
of a repository would inhibit the growth of Amargosa Valley. Instead, 1t is
more reasonable to expect that a repository would contribute to ita growth.

Issue: TImpacta on tourism

The DOE received 38 comments on the EA discussfon of potential impacts
of the repository project on the tourist industry in southern Nevada. The
major topics of these comments included: adequacy of the analyses, historical
bases for analyses, effects of media coverage, 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 tourism are of extreme fmportance to Clark Coumty and that a
substantive 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 DOE tourism analysis does not differ-
entiate between short-term, crigis-related events and the implications of a
project that will be ongoing for 10,000 years.
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Response., T'e EA recognlzes the importance of the tourisw induetry to
State and local e:onomies. Section 5.4.l1.6 of the EA preseuts the results of
a subsetantive, alihough preliminary, analysis of the possibillty that a
repository might .ffect visitors' perception of Las “.gas and whether this
would harm touris:a. The EA explicitly states that L.e "Resaarch to date
concerning the p.:tential effact of reposltory operi:ion on tourism 18
inconclusive; therefore, further investigation has b i planned.,” As more
specific information becomes available about reposit.. y-aystem design, actual
trangportion routes, the mode of transportation, arl ;he appearance of the
transportation activity to tourists, thia Iinformatic1 will be used to develop
a better understan.'ing of the potential effect on toiL ‘ist perceptions of a
repesitory an. the effect of a repository on tourism. Section 5.4.1.6 of the
draft TA has been revised to provide more details about the preliminary
analysea performed by Science Applications Internaticvcal Corporation (SAIC).

The analysie diecussed in the draft EA refers tn impacts of repository
operation. It dees not address the impacts of possible accldents, Informa~
tion about the observable effects of historical short-term, crisis~-related
events 1s used only to draw inferences about the potential future implica-
tions of the long-term operation of a repository om southern Nevada tourism.
The purpose of the information on short-term, crisis~related events is to
place an upper bound on the potential effects of long-term operation. The
project, 1f interpreted to mean comstruction and operation of a repository,
would not be ongoing for 10,000 years, Rather, all activities are expected
to be completed in about 100 years (1f the full retrievability period is
used).

Historical bases for analyses. The DOE received comments which main-
talned that informetion on such historical cases as the major hotel fires and
the Three Mile Island accident cannot be uded to draw conclusions relative to
the effect of the repository on the Nevada tourism industry. In additien, it
was stated that the reference teo the Las Vegas hotel fires in Section 5.4.1.6
of the draft EA 1is "inaccurate" without a discussion of the measures that
were taken to mitigate the potentlal concerns of the tourist population.

Response. Information about historical cases is a reasonable basis for
preliminary conclusions about the future effects of repository operation on
tourigm. The section of the SAIC report (1985), entitled “Case Selection”
describes the criteria used to select cases for study. In general, cases
were selected to investigate 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
Vegag area.

The reference to the Las Vegas hotel fires 1s accurate. However, Iinfor-
mation about such measures would contribute gignificantly to the understand-
ing of the alternative means of mitigating potentially adverse effects of
highly publicized concerns about safety hazards. This laoformation will be
taken inteo account in future, more detalled investigations of the potenttial
impacte of a repository on the tourist industry.
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Lffects of ~edia coverage. Other comments reccived indicsted a concern
that the image o. Nevada would be tarnished by a ",.. nuclear waste image.”
In additien, the draft FA text was perceived to state that losses in tourism
and gaming were «onsidered certain. According to t e comménters, the DOE
tourism analysis sesms to have the foregone conclusinn that tourists will
perceive nucleai waste as something that need not b avoided. Tourist per-
ceptions should be evaluated in wmovre detall, since : tourism— and recreation-
basad economy could be seriously harmed by an acc'dent invelving high-level
radioactive material and resulting in media cover g+, Some tourists may
never come here after hearing that Nevada 18 to be ‘he site of the first
high~level radicactive waste repository,

Response. The purpose of past and ongolng research on the potential
impact of & repository on tourism 1s to test such prior beliefs as this. A4s
described In Section S5.4,1.6 of the EA, the avallable evidence supports the
preliminary conclusion that the repository would not change the total appeal
of the lLas Vegae area to tourists, That evidence i3 inconsistent with the
view that losses are certain, However, research ta 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 tourism begins with the recognition
that tourists may percelve nuclear waste as belng unattractive and unsafe
regardless of the opinions of informed experts. For this reason, cases 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 Island incideut and the las Vegas hotel fires. The
analysis of dasta on tourism levels surrounding those evente does not ravesl
that the concerns resulted in sustalned declineg in tourism levels. This may
either be becsuse the relationship between publicly stated perception and
behavior 18 very weak or because the empirical tests used to seek evidence of
a2 rolationship are not strong encugh. The available evidence does not con-
stitute proof, Thue, as stated in the EA, more research is planned.

The possibility that media coverage alone could affect the tourist
industry has been addressed in Section 5.4.1.6 of the EA. The preliminary
result 1is 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 is not conclusive; therefore, further
investigation has been planned. An assessment of tourists® poteatlal percep-
tions of repository-related activity, which will depend upon presently
unavailable detailled information about repository design characteristics
(iacluding its physical appearance), will be an important part of those
studies.

Usefulness of weapons—testing tourism effects. Another commenter stated
that it 1s questionable whether information about the past effect of weapons
testing on tourism is useful for drawing conclusions about the tourisn
effecta of a future repesitory project.

Response, It 1s true that there is a real difference between con-.
trolled, isclated nuclear-weapons testing and the transport of high-level
radicactive waste, It is also true that one poteatial means by which the
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presence cf a repusitory could affect tourism ia through an adverase effect on
the aesthetic appeal of Las Vegas and surrounding tourist attractions that
extend beyond safety concerns and the aresg associated with the nuclear nature
of the waste materials. Time-series economerric anslysees of the relation-
ships between gaming revenues and the number and timiry of weapons tests were
conducted to tes. the premise that 1f the radicacti » threat posed by the
Nevada Test Site were very great, then gaming reveat g would be negatively
ralated to the frequency of cccurrence of tests ove- 'ime, after taking into
account varilation explained by fluctuations in the .avel of economic activity
(indicated by gross national product),

Effects on recreation sites. In & specific question, one commenter
asked what effect the repository project will have ¢# various recreational
gites 1in Lincoln County.

Response. It is not possible, with information now aveilable, to pre-
dict what impacts on tourism, if any, would result from high-level radio-
active waste transport. Further analyses of this issue will be conducted if
the Yucca Mountain site is approved for site characterization.

Determinaticon of damages and compensation. A last commenter asked what
measures will be taken to determine damages and to compensate the Henderson
tourism-dependent population 1f an accident or the existence of the
repository affects local tourism.

Response: Such information i1s not available., The EA states the
preliminary conclusion that the repository would not change the total
aesthetic appeal for the Las Vegas ares, which Includes Henderson. The
economic consequences of an accident of a magnitude greater than historically
experienced by the area are not cons’dered in the EA.

Further investigations of the effect of repository~related activity e¢n
tourism are planned. The preliminary conclusion will be reevaluated to take
into account additional Information about the design and appearance of the
repogitory system and tourists' potential perceptions of the repository-
related activity as it becomes available. These invegtigations may consider
alternative means of mitigating unlikely economic impacts of the activity.

Ce744.3 Community servieces

Increased population growth as a result of the proposed action will
result in an increase in the demand for local, state, and regional public
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 1issues according to the type of community services discussed:

(1) Housing, (2) Nye County Education, (3} Water Supply, (4) Weste-water
Treatment Facllities, {(5) Public Safety Services, (&) Medical Services,
(7) Mitigation, (8) Lincoln County or Statewide Iupacts, (9) Transportation
Syatems, and (10) General Comments.
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Issue; Housiog

The DOE recei.ad three comments on the analysis of the impacts of the
project on housing All three called for a more detsi'led discussion of the.
housing market 1ln the affected area, iccluding housiry preferances of
inmigrating workers and thelr dependenta, impacts on wwusing prices, and
impacts on the local banking industry.

Response

The literature on housing preferences of comstruc{._on workers and other
inmigrants to altes of major projects is fairly extensive. 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 questlon as to the applicability of these data
to the propoded rapository project. Likely houaing preferences and prices
can be projected only by an in-depth analysis which takes into account many
community-specific factors, data for which were unavai.able during prepara-
tion of the Environmental Assessment (EA). Because of the importaance of
housing impacts, additional research on housing market conditions in the
affected area will be conducted as part of post-~EA studies, if the Yucca
Mountaln site 1s approved for slte characterization.

Isgue: Nye County aducation

The DOE receifved two comments on the impacts of the repository project:
on the Nye County School District. The commenter notad that the incremeqtal
requlrement for schools and teachers, as forecast in tables 5-52 {Incremental
service requirements associsted with the location of a repository at Yucca
Mountain -~ vertical emplacemant)} and 5-53 {Incremental eervice requirements
agsoclated with the locatloen of a repository at Yucca Mountain -~ horizontal
emplacement) of the draft EA, would rise aund fall during different pheses of
the project. It was asked whether schools would have to be buillt and closed
and whether teachers would have to be hired and lald off.

Resgonse

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 schools and teachers needed to accommodate
sroject~induced population growth during each period of the project. It Is
likely that the new schools built during 1993-1998 would serve the community
throughout the remainder of the project. Any excess capacity during years
when incremental demand ia lower could be used to respond to basellne growth
in demand. It is true that there may be a need to lay off teachers after the
operations perlod. However, since this perfod would last for 50 years, there
would be ample time for the Nye County School District to plan for such .
changes.

Issue: Water supply

The DOE received nine commenta on potential impacts of théuprOJQCt on
water supply In the affacted area. These have been divided inte two topics:
impacts of ground-water use, and projection of regional needs. . .
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Impacts of :round-water use. Two commenters expressed concern that the
repository project would reduce the avallability of water for future uses,
whether by physicsl effects on the water table or bv consumption of a major
portion of the annual sustainable yield. Others pointed specifically to Nye
County, asking whether the population growth due to the project will conflict
with future basiline water use.

Responsz. The DOE estimate of repository water use has been changed, on
the bagls of a more detalled analysis, to 350 a: co-feet per year. In
addition, an inveatory of agricultural, industrial, municipal, and domestic
ugsers in the Alkuli Flat-Furnace Creek Ranch ground water basin has been
conducted. Potential effects upon local users appear, on the basis of this
information, to be negligible. Sectlon 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 in
southern Nye County 1s required in order to gain a complete understanding of
potential impacts of repository-induced population growth 1in the area.
Information available from published sources was, however, sufficient to
enable the preliminary conclusion that water supplies would be sufficlent,
given solution of some existing problems. The analysis presented in
Section 3.6.3.3 of the EA showed that 1f the present trend of conversion of
land use in 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 in usable storage. The situation in the
Amargosa Valley, whose ground-water basin has been designated by the State
Engineer, is less clear. Although the basin 1e over-appropriated, actual
irrigation water use 1s less than half of the sustained yileld. 1If agri-
cultural development remains limited, then there would be c¢onslderable
opportunity for expansion of domestiec and quasi-municipal uses, which would
have the highest preference., Conversion of land use from agricultural to
residential 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.
1f new high-quality water sources are not found for that community, then its
growth potential could be limited. Sectiom 5.4.3.3 of the EA has been
reviged to incorporate new information about Amargosa Valley.

Projection of regional needs. Other commenters noted that the discus-
sion in Section 5.4.3.3 of the draft EA appears to be contradictory: one
paragraph states that municipal and private water supplies unear Yuecca
Mountain appear to be adequate, while the second paragraph reports legal and
technical uncertainty of water sources to meet Increased demands in the Las
Vegas Valley beyond the year 2000.

It was asked if 1t is conceivable that the Las Vegas area may need to
draw water from the aguifer beneath Yucca Mountain In 500 or 1,000 years.
Finally, 1t was requested that the EA include a discussion of pre- and
postclosure contamination of agquifers by radionuclides,

Response. The first citation applies to communities in Nye County near
the Yucca Mountain site. The second citation applies only to the Las Vegas
valley. The firet paragraph of Section 5.4.3.3 of the draft EA was revised
to clarify this. i
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It is concelvabl. that the Las Vegas Valley could seak to augment its
water supplies by an interbasin transfer of water from the Alkall 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 radlonuclide behavior and transcert, the reader is
referred to Section b.4 of the EA.

Isgue: Waste-water {reatment facilities

The DRE recelved two comments oo the discussion of ihe project impacts
on waste-water treatment facllities in the affected arewu. First, 1t was
etated that the EA should discuss possible impacts on sewage 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.

Response

From the information which was available from published sources during
preparation of the draft EA, waste-water treatment systems in both Nye and
Clark counties will be adequate for the increased demand resulting from .
repogitory-related population growth. For the method used to evaluate the
Yucca Mountain slte agalnet the Socloecovnomic Impacts Guldeline, deteiled
information on the locations of unew facilities was not neceasary, The draft
EA has been revised to say that waste-water treatment systeme in Clark County
probably will be sdequate for the increaassed demand resulting from repository~-
related population growth, .

Issue: Public safety services

Four comments concerning impacts of the project on public safety
services in the affected area were received. Two requested wmore information
on responses to radlologlcal emergencles, saying that the impacts on traioing
and equipment to prepare the volunteer fire fighters in Nye County for
handling radiological emergencies may be severe. In addition, it was felt
that large numbers of inmigrants to Nye County (or even Clark County) who do
not have jobs (people attracted in hope of work) could cause a strain oo the
pelice systems of the county.

Reannse

It 1s not likely that the impacts on local emergency service providefs
will be severe, since the Nuclear Waste Policy Act provides for mitigation of
ldentifiable impacts of thils nature. Further research will be conducted to
identify potential training and equipment requirements and the need for
mitigation.

It 18 not certain, from the information available at this time, whether,
or to what extent, the repositury project would result in inmigration of
pecple who would not find employment. Information on whether these unca~
pleyed persons would ceuse more or less of a strain on police services than
do presently unemployed persons 1s also not available. To make any judgments
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at this point wculd be speculative. Instead, further research on the
potential for Jr.:reases ip demwand on public safety services by repository-
related inmigran:e will be conducted in future studies 1f the Yucca Mountain
gite 18 approved for site characterization.

Issue: Medical services

The DOE recelved five comments on the effects f the repository project.
Thege address the following topies: impacts of rad/elogical accidents, and
impacts from inmigrants.

Impacts of radiological accidents. Two comment rs requested discusaion
of what demunds a major accident involving radicactive waste (elther 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 radlological
impacts assoclsted with occupational and nonoccupational exposure due to
normal and accldent conditions; impacts due to ac.idents alone were not
calculated for the southern Nevada region. Depending upon the transportation
route and mode (i.e., rail or truck), and whether a monitored retrievable
storage (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 radiocactive waste transportation. Again, depending
upon the transportation route and mode, and whether a MRS facllity were used,
there would be between 1.5 and 18.8 injuries during the operations period.
These additional cascs are unlikely to overload existing and planned health~
care facllities.

Impacts from inmigrants. Two commenters requested projections of what
the current medical service situation mesans Iin terms of future growth
projections for the area. 1Included in such sn analysis would be information
on whether more doctors will be attracted to the affected area because there
are more people or whethar the characteristics of rural living will continue
te keep the number of health professionals low.

One commenter noted that the EA should include a considerably more
detalled analysis of impacts on rural health care facilities, since health
care might be significantly affected in Nye County 1if large numbers of
families move there for a few months only (i.e., during the construction
phase).

Response. The FA already uses the current medical service situation to
predict incremental service levels, in that service ratios are assumed to
remain constant. For example, tables 5-50 (Maximum service requirements
assoclated with the location of a repository at Yucca Mountaln--vertical
emplacement) and 5-51 (Maximum service requirements assoclated with the loca-
tion of a repository at Yucca Mountain——horizontal emplacement) of the final
EA show estimated increases in the number of doctors and hospital beds
required to accommodate increagsed population. In additiom, Section 5.4.3.6
of the final EA states that "... a small increase in the demand for health-
care facilities ... would result from repository comstruction.” The gquestion
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of what influences the decislons of doctors to settle (or nnt to settle) in
health-service shorteg: areas was beyond the scope of the EA. As is dis-
cusged below, the cevaluation of health care facllities waa part of the same
coarse screening analveds applied to all community servicess The detalled
information requested was not necessary for the evaluatiow. The incremental
health services reyuliements reported in tables 5-50 and Y51 of the final EA
apply during each pexiod of the project, regardless of t}l:: tenure of resi-
dence of the inmigrants. The prelimipnary conclusion of o DOE, based upon
aveilable Information, is that impacts on health care seivices are not likely
to be significant. Further researvch in thls area will »e conducted during
post-EA site investigations should the Yucca Mountalnm s.t» be approved for
glte characterization.

Issue: Mitigation

The DOE received three comments concerning mitigation of porential
community services impacts. One stated that "... a more adequate quantifi-
cation of potentially required resources and the need for mitigatiom fundipg

by the Federal Government should be addressed more sub.tantiaglly in the
agsessment."” .

RaaRoqgg

At this point of the site selection process, identificatlon and quanti~-
fication of mitigation measures related to repository comstruction and
oparation is inappropriate. The need for mitigation will be identiflied as
the result of more detalled analyses to be performed during preparation of an
Environmental Impact Statement.

Isgue: Lincoln County or Statewlde impacts

The DOE received eight comments which objected to the limitation of the
community services impact analysis to Clark and Nye counties. Additionally,
two commenters suggested that their calculation of the percent population
increase for the city of Alamo, In Lincoln County (13 percent), would far
exceed the population growth rate shown in Table 5~49 of the draft EA for
Clark and Nye counties (2.9 percent) and consequently would severely straln
local community services.

Resgonse

The vrationale for limiting the community services analysis to the
bicounty area is the same as that for limiting the remalnder of the socio~
economic analyses to Clark and Nye countlea. The reader 1s referred to
Section C.7.4 of this Appendix and Section 3.6 of the final EA for a dis-
cussion of this rationale. The population growth rates shown in the EA are
year to year (i.e., annual) growth rates and cannot be compared to a growth
rate expected to occur over a lo-year period (i.e., between 1980 and 1996).
When the annual populatlion growth rate for Alamo is calculated using the
methods used to prapare Table 5-49 of the draft EA, the annual growth rate
between 1995 and 1996 (the period of the highest annual growth rate shown In
the draft EA) which 1s comparable to 2.9 percent feor Clark and Nye counties
(shown in the draft EA as the annual growth rate between 1995 and 1996) is
2.0 percent. Co
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Isgue: Transpcrtation systems

The DOE to:eived five comments concerning the i‘mpacts of the repository
project on locel roads. Commenters suggested tha. in the long run, the
project could m.ke areas like Pahrump into detached suburbs of the Las Vegas
metropolitan avsa., Growth in these areas will stiala the existing trans-
portation netw. *k and there will be a need for new vpads, They asked what
effect the travisportation of heavy equipment and mscerials will have on the
physical cordivion of roads in the affected area. They also asked what the
basis is for the selection of the rpads listed §.: Table 5-55% (Projected
annual average deily traffic on U,S, 95 in Las Vega., 1996). A number of
these are not lim.ted-access roads and traverse densely populated segments of
urbanized Le3 Vegas.

ﬁesgonsg

Insufficlent information ie avallable to determine whether Pahrump and
other communities near the Yucca Mountain site would become detached suburbs.
It 18 true that increased population levels will increase demands on regional
and transportation networks., However, the preliminary conclusion of the
analysis conducted for the EA is that the incremental increases due to the
repository project would not be aignificant. It is true that the draft EA
dees not address the guestion of potential damage to roads due to tranaporta~
tion of heavy materials and equipment.

It appears that the reviewer miginterpreted tables 5~55 (Projected
annual average daily traffic om U.8. 95 in Las Vegas, 1996} and 5-56
(Projected annual average dally traffic on I-15 in Las Vegas, 1996} of the
draft EA (tables 5-53 and 5~54 of the final EA, respectively). The road
names llisted in the left-most column of each table are segmants of U.S. High-
way 95 and Interstate 15, respectively, rather than a sequence of surface
roads., Both highways have limited access in the Las Vegas metropolitan area.
The fact that they traverse densely populated areas was taken into account in
the transportation impact analysis presented in Section 5.3.2. 1t is highly
likely that Interstate 15 and U,8, Highway 95 will carry high~level waste to
the proposed repoeitory should truck transport be involved.

Igsgue: QGeneral comments

The BOE received 16 comments which covered more than one community ger-
vices area or concerned rthe general quality of the community services impact
ageessment. These have been organized into the following topics: technical
approach, Table 5~57, form of analysls, effects on community services,
capabilities of soclal and welfare services, recreational issves, and impact
definition,

Technical approach, Several commenters noted that the approach used in
the BA is falrly eimplistic, as it fails to consider service capacity, scale
effacts of population change, marginal demand, and other institutional
effacts,

Response., As was explained in Section C.4.1.5.3 of thia Appendix, the
DOE used a coarse screening so that detailed studies would not be performed
on sites which ultimately would not be chosen for site characterization. The
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extensive primary research which would be necessary for & thorough evaluation
of existing services and projection of future service needs, and which will
be conducted if -“he Yucca Mountein site i1s approved for site character-
ization, was therafore beyond the scope of the EA 1pwustigation,

Table 5-~57. One commenter polnted out that in “‘able 5~57 (Summary of
enviroomental ef.ects asgociated with the constructl .), operation, retrieva-
bility, and decommisesioning phases of the reposite.y) of the dreft EA
(Table 5~55 of the final EA), neitbher the "Standar: ‘perating Practice” nor
the "Residual Tmpacta of Significance” column refle.:ts impacts or potertial
solutions.

Response. It is not true that the "Residual Impacts of Significance”
column of Table 5-57 of the draft EA does not reflect ilmpacts. Several
expected impacts, 1ncluding some deemed potentially significant, are
reported. In several cases, the need for additional research 18 reported as
necessary.,

Form of analysis. Another commenter objected to the form of the
analysis, saying that "DOE is being selective without basis in assessing
impacts {(e.g., education section relative to Clark County)."

Responge., Assessment of community servicee impacts was neutral with
respect to counties. Incremental increages in community services demand were
assumed to he proportional to Incremental population growth. Because Clark
County has a much higher current population than does Nye County, cthe
percentage by whilch service demands are projected to increase is higher in
Nye County than in Clark County, although the absolute numbera {(e.g., number
of new teachers) are projected to be higher in the latter,

Effects on community services. Ten commenters addressed the general
topic of effects on community services. Nine commenters noted that uneven
settlement patterns within rural Clark, Nye, or Linceoln counties could have a
drastic effect upon the ability of these counties to provide adequate com~
munity services. Further, workers may move into communities well in advance
of the time they can be expected to be hired. This will have far greater
impacts on all local services than would be the case if labor supply and
demand forces worked perfectly. These same commenters felt that the impact
on service needs resulting from an influx of reposlitory-related workers and
families who are in the aggregate dissimilar in age, race, sex, income, etc.
from residents already in the area should be discussed in the EA. For
example, greater demands may be placed on law enforcement agencies, while the
demand for library books may be smaller. Becaugse estimates of community ser-
vices requirements ultimately depend upon employment requirements, it was
suggested that the final EA must base all such lmpact analyses on defensible
labor—-force calculatilons.

Responses As was discussed in sections C.4.3 and C.7.1.2 of this
Appendiz, the direct labor force estimates have been vevised in the light of
new design Iinformation and the EA has been revised to reference the documents
used to obtain them. The DOE considers the multlipliers used to forecast
indirect employment and dependents per worker to be reasonable, Section
5.4,1.1 of the EA has been revised to discuss the derivation of the indirect
employment multiplier and to document its sources.
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For the soclorconomic analyses, the DOE assumed that the Nevada Test
Site seltlement pa'tern described in Table 5-29 (Settlement patterns of
Nevada Test Site employees) of the draft EA (Table S-2& of the final EA) is a
reasonable Indicatoc of the gettlement patterns of pciential repository-
related inmigrants. 1In the absence of community~level population forecasts,
{t was also assume. that the present ratios between t¢m and county popula-
tiona will exist in the future, Using these assumpt. .n8 and estimates of
project-induced population growth, the DOE estimated .:aximum annual popu-
Ltation growth rates for several communities in the . f-ected area with the
presence of a reporitory (see Section 6.2.1.7.4 ot -ne final EA and
Section C.7.4 of this Appendix). In addition, it was . sted thal the service
providers who would most likely be responsible for respunding to repository-
related demand are better equipped than are unincorporated town governments.
While settlement patterns will most likely be uneven, Lhey are not likely to
have drastic effects on service providers,

As is noted :n C.7.4.1, it is not necessarily certain that lomigrants
will gettle in the affected area well In advance of the project. Forecastia
of leads and lags 1in inmigration will be the subject of research in post-EA
investigations. 1In any evaent, since gigunificant 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 iamigration,

Estimates of the demographic characterisilcs of the projected work force
were not necessary for the analyses presented in the EA, Such estimates may
be made as part of future analyses i1f the Yucca Mountain site 1s approved for
gite characterization.

Capabilities of soclal and welfare services. Four commenters noted that
it 1s important that the final EA carefully examine the current and future
capabilities of local, county, and State social and welfare services to meet
expanding needs. These commenters alsc stated that the existing service
ratios are exiremely questionable because (1) the population distribution
assumed in the EA (83 percent for Clark County, 13 percent for Nye County)
probably understated the impacts in Nye County, (2) mining and construction
workers place different types of demands on services than do existing resi-

dentes, and (3) some services may be at thelr capacity while others may be
below.

Response., Given the coarse screening methodology described above, it
was not necessary to examine all types of community services 1in the sBame
depth, Furthermore, published information on provision of soclal services by
local agencies was unavailable in sufficient detail to enable a thorough
analysis. However, given the potentlal for impacts sometimes associated
historically with rapid population growth, local social service delivery
systems will be examined in later studies, if the Yucca Mountain site is
approved for site characterization.

The assueption that 83 and 13 percent of inmigrants would settle in

Clark and Nye counties, respectively, has no bearing on the validity of
applying existing service ratios to future populations. The same ratios
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would be multiplisd by the Nye County population forecast, whatever its
value. It is true . hat an analysie of the adequacy of community services at
the margin (i.e., ¢i the additional services required “y each additional
member of the commu.ity, be it a constructlion worker, :'ser, other type of
worker or dependent) would be preferable. However, in:cfficlent data were
avallable for such in analysis. More detailed lnvesti‘ations, to be under-
taken 1f the Yucca Mountain site 1s approved for site ¢ aracterization, will
include consultation with communities to ascertain apornpriate measures of
rarvice levels. Finally, it is reasonable to expect that actual average
historical service levels (in the form of per capits 1erios) reveal citizen
preferences; they im.licitly take into account communit. judgment as to the
adequacy of ser—ices.

Recreational issues. Three commenters pointed out that tha EA does not
address recreational 1ssues 1n any detail. No systematic attempt 1s made to
study potentlal impacts, B

Response. Potential 1mpacts on the ability of coumunities to provide
recreational services were judged to be rather small, and thus were not
discussed in the EA.

Impact definition. A last commenter asked for the definition of an
impact ae used in the draft EA, noting that what may seem insignificant to
the DOE may in fact be significant to the community.

Regsponse. The DOE agrees that impacts may be perceived differently by
different parties. However, the nature of these 1mpacte will not he
arbitrarily defined by the DOE without consultation with local community
representatives.

Coe7+4.4 Soclal conditions

The U.S. Department of Energy (DOE) received 18 comments on the
Environmental Assessment (EA) analysis of the potential Impacts of the Yucca
Mountain repositnry on social conditions in the affected area. These were
divided i1nto six issues: (1) Impacts Along Traneportation Routes,

(2) Impacts on Urbanized Las Vegas, (3) Effects of Inmigratlon, (4} Special
Effects, (5) Native Americans, and (6) Culture and Lifestyle Effects.

lssue: Impacts along transportatlon routes

Five commenters expressed concern that the EA does not address the
soclocultural effects of transportation along potential high-level
radicactive wasite trausportation routes.

Response

A thorough analysis of the transportation effects on social conditions
cannot be undertaken until actual transportation routes and primary socio-
cultural data have been collected.

The DOE ig aware of, and has indeed ldentified in Section 5.4.4 of the

EA, the potentlal for the occurrence of speclal effects from high-level
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radiocactive waste transportation throughout the region. Particular note waa
made of the pote.tial for mobllization acd formation of opposing and
supporting groups (Section 5,4.4.1.2), of the likelihood that Clark County
regidents would v.aw high-level radicactive waste truvsportation negatively
(Section 5.4.4.3), and of the potential threat to Nauive American cultures
(Section 5.4.4.2%, The sensitivity to the soclal ».fects of high-level
radloactive waste¢ transportation will gulde future s wiles to be undertgken
if the Yucca Mountain site 1s approved for site cha-acterization. The
gathering of primary, community-lievel data and grea e¢: certainty concerning
all aspects of high-level radiocactive wasgte transporisiion will permit a more
detailed assessment to be undertsaken at that time,

[sgsue: Impacts on urbanized Las Vegas

One commenter, in reference to an unspecified paragraph in EA Section
S.4.4, noted that it refuted esrlier statements of Insignificant impact 1n
urbanized Las Vegas.

Response

If the comment refers solely to the first paragraph of Secticn 5.4.4.1.1
of the draft EA, and the contrast between the second sentence 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 significant. Further study 18 required to assess whether
there could be impacts on particular communities.”

If the comment refers to the contrast between sections 5.4.4.1.]1 and
S5:.4.4.1.2 of the EA, then the criticism 18 not valld. The former section
refera to standard effects, while the latter refers to speclal effects.

Issue; Effects of inmigration

The DOE received four comments on the social Impacts resulting from
inmigration of repository workers and their dependents to communities in the
affected area. These have been divided into the following topics: social
structure amd organization, absorption of outside workers, advance inmi-
gration, and stability of employment.

Social structure and organizstionm. One commenter noted that standard
effects on soclal sgtructure and organization may be extremely significant if
large groups of repository workers settle in relatively small Clark County
communities or are concentrated in a few speclfic nelghborhoods.

Responga. It is true that, although these effects on social structure
and organization are unlikely to be significani overall, there could be
impacts on particular communities or dreas 1f such settlement patterns occur.
The EA has been revised to acknowledge thils possibility. However, it is alsc
true that the data on Nevada Test Site workers pregented in Table 5-29
{Settlement patterns of Nevada Test Site employees) of the draft EA do not

‘ C.7-66

‘g oico8 1685



indicate that the type of settlement patterns postulaied In this comment are
likely to occcur. Additional investigation and evaluwation of present and
potential future -ettlement patterns will be conducted 1if the Yucca Mountaln
site is approved for slte characterization. :

Absorpticn ¢f outside workers. One commenter observed that 1t fis
inappropriate, g:ven the level of data and the pauv 'ty of research, to
suggest that the soclal heterogenelty of the areca will automatically
facilitate abworption of outside workers.

Responge. The text does not suggest that the h: =rogenelty of the area
will automatically facilitate absorption of outside workers. However,
absence of a homogeneous culture and assimilation of large numbers of
Inmigrants in the past, do suggest that cultural cssimilation will be
facilitated; impacts on socclal structure and soclal organization could
occcur, as noted In Section 5.4.4.]1 of the EA and associated subsections.

Advance inmligration. The last commenter on this issue noted that the
draft EA postulates that the long lead time of the project may reduce
eventual soclal disrvuptien. It does not conatder the converse possibility
that the long lead time may exacerbate the problem by causing workers,
motivated by rumors of lucrative employment, to flow Into the area well in
advance cf actual construction. Such a situvation would strain existing local
institutions and compound whatever natural conflicta there might be between
regidents and newcomers.

Response. The EA has been revised to acknowledge the possibility of
social impacts due to advance lnmigration.

Stability of employment. One commeunter questioned whether the claim
that stability of employment would be created by the project was valid and
noted that employment is only stable 1in the operation phase, not the
construction phase.

Response. Different readers could have different interpretations of the
meaning of gstable employment. However, under the achedule for the two-phase
reposltory, cunstruction workers would be required for about seven and one
half years. For the construction industry, 7 years' employment on a single
major project may reasonably be construed to be stable.

Issue: GSpeclal effects

The DOE recelved six comments regarding special soclal effects. Three
toplecs were identified: public perceptiona of risk, additlional special
effects, and detalls of future Investigations.

Public perceptiens of risk, Commenters noted the importance of
analyzing attitudes and perceptions on which behavior and decislons are
based, and queried the implicatlions of public perceptions of risk. The
latter included specific queries about the long-term effects on soclal
gstructure and social institutions and the implications of likely public
perception of the site and surrounding area as dangerous and radioactively
contaminated.
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Regponse. Tre significance of attitudes and perceptions is not ques~
tioned. However, primary data collection and analysis are required to ascer-
tain the nature uf public perceptions and to 1dentiiy their implicationms.
This type of ansiysis is more appropriate to an Eovironmentsl Impact
Statement (EIS) rthan to an Environmental Assessment.

Additional apecial effects. One commenter reo asted inclusion of an
additional effect in the list of apecial effects ci u3d in Section 5.4.4 of
the draft EA. It was stated that the effect to be tucluded is that of public
parception of risks assoclated with a repository -nd with shipping highly
radicactive materials through the State. Other co:umenters critized the
inadequate ireatment afforded special effects througout the entire soccio-
economic sections of the draft EA and noted the wide range of social,
economic, and political effects that could occur,

Response. It would be more accurate to view the public's perception of
risks associated with a repository and with shipping radloactive materials as
a source of speclal effects., Speclsl effects were gpecifically ildentified in
the soclal section of the draft EA, Future analys.s would be conducted 1f
the Yucca Mountain slite is approved for site characterization.

Details of future investipgations. Commenters requested a description of
the methodology and framework by whick further investigations of special
effects will be undertaken.

Responge. Such information 1s not avallable at this time.

Issue: Native Amevicans

One commenter stated that a discussion of possible impacts, if any, on
Native American tribes should be added to the EA.

Regponse

As was stated in Sectlon C.7.4 of this Appendix, Native Americans have
been treated in a manner similar to other cultural units in the affected
area. They have not been singled out for special 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 issues were considered, but no Identifiable impacts were
found. The location of American Indian reservations in urban Las Vegas and
in three rural areas distant from the site (as reported in sections 3.6.4.2.1
and 3.6.4.2.2 of the final EA) is such that they are not 'expected to be
affected by the inmigration of repository workers. The final EA has been
revised to include more detail concerning the number of American Indians
residing in the bicounty area and the location of reservatiens relative to
the proposed Yucca Mountain site. Specifie note was made in Section 5.4.4.2
of the potentfal for impacts on Native American culture from transportation
activities., This aspect will recelve appropriately detailed treatment in
future studles, following identification of actual transportation routes.
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lgsue: Culture and lifestyle effects

One commen'.sr requested a clear description of what constitutes culture
and lifestyle eifects and variables for analysis, i-clusion of a preliminary
analysis of the major potential impacts on each comuunity, and establishment
of a comprehensive framework by which additional ‘nvestigation will be
carried out if ‘ucca Mountain 1ls selected for site haracterization.

Resgonse.

A detalled cescription of the conmstlituents of wulture wasa presented im
Section 3.6.4.2 of the draft EA, Briefly, culture cun be defined as shared
ideas that regulate behavior. Primary variables for analysis include atti-
tudes, beliefs, and values, all of which require primary data collection.
The comnunity-level data collection and analysis requested by the commenters
wae beyond the scope of the EA. A study plan will he developed if the Yucca
Mountaln site is approved for site characterization.

Ce7.4,5 Fiscal conditions and government structure

The U.S. Department of Energy (DOE} recelved 16 comments on the analyais
of the potential impacts of the Yucca Mountain repository on fiscal condi-
tions and government structure in the affected area. Issues 1include:

{1) Predeterminations by the DOE, (2) Provislons for Mitigating Fiscal
Impacts, (3) Revenue Lag, and (4) Impacts in Linceln County.

Isgsue: Predetermination by the DOE

One commenter stated that DOE hag predetermined that no significant
impacts will occur without providing an analysis to substantiate its claims.

Resgonse

The DOE does not agree with this statement. The EA states that the
repository cculd create fiscal impacts through the increased 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-related
population inmigration. The statement in the EA that community service-
related fiscal effects might be “insignificant” refers only to those urban
areas of Clark County where thes expected number of repository-related
inmigrantes represent a very small percentage iIncrease over the exigting
population. The EA also recognizes the need for quantitative analysis of
fiscal impacts and eventual fiscal assistance for impact mitigation.

Ilgsue: Provieions for mitlgaring flecal impacts

The DDE rveceived 11 comments on the EA discussion of measures to
mitigate impacts on local and State goveruments' fiscal conditions. Toplcs
include: mitigation provisions, funding mechanisms, effects on local
government, and EA organization.
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Response. 'The comment incorrectly assumes that all readers are familiar
with the conte.at of the NWPA. The mitigation provisions of the NWPA are
directly relev.nt to the probable fiscal consequences of the project. For
this reason, the discussjon of the NWPA has heen I1cluded.

Funding mzchanisme, Other commenters asked whether State and local
governments w. !l have to absorb increased costs f-1 community services during
repouitory operation, whether the State would be equired to provide impact
aild and fuads, and Lf so, whether flnancial assist-nce would be provided for
timely planring. One commenter questioned the & atement in the EA that some

repogsitory-relaced costs to local government wonl: be offset partially by
lacreased revenues.

Other commenters felt that alternative procedural mechanisms should be
developed to ensure that neceseary planning and mitigation assistance 1s
directed tp both State and local governments affected by the repository. An
equitable means should be developed to determine the amount of compensation
required to offset social costs that fall outside traditional community-
impact-assistance formulas.

Responge. The NWPA provides for financlal and technlcal assistance for
states involved in the repository-siting process to help mitlgate repository—
related impacts. The nature and amounts of such assistance are to be con-
tained in a report prepared by the State at the end of site characterization
and submitted to the DOKE. The DOE is required to negotlate a written agree-
ment with the State which detaills the nature and amount of Impact mitigation
assiastance during repository construction and operation. -

While it is true that peotential Iincreases in State and local government
revenue have not been quantified in the EA, it {s reasonable to expect that
tax revenues would rise as a result of repository-related wage payments to

inmigrants and repository-related purchases of goods and services 1in the
affected area.

Regarding the timeliness of DOE assistance for planning, the DOE grants
to the State of Nevada are already in place to support efforta on the part of
the State and affected localities to plan for potential economic, social, and
public health and safety impacts of a repository. The purpose of these
grants is 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. Thusg, pre-impact assistance is
currently available for mitigation planming. Additional 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
site 1s approved for site characterization. Issues concerning the distribu-
tion and quantification of financial aid would be addressed at that time.

Quantitative estimates of fiscal impacts would appear in the Environmental
Impact Statement.
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Effects on ir~cal governments. Another reviawer asked how the DOE could
justify any site- .omparative evaluation unless it hse identified the major
implications a re,ository is likely to have on the structure and stability of
affected governme. ts.

Response. *t 1is not anticipated that repositicy development would
affect local government structure. Detatled fivanc 31 analysis of fiscal
impacts to State and local governments will be condu. ed in future studles If
the Yucca Mountailn site Is approved for site charac-e ization,

EA organization, A last commenter noted that th EA should be organized
s0 that each jsocioceconomic and transportation section zontains an analysis of
the potential costs projected for each level of government.

Response. As 18 explained in Section C.4.1,5.3 and elsewhere in this
Appendix, 2 detailed analysis of the type guggested .is neither possible nor
appropriate in a screening study such as was performed to select sites for
characterization. It is, however, appropriate for sn Environmental Impact
Statement. Thus, detailed analyses of repository-reiated impacts on State
and local governments and the fiscal ramifications of those impacts will be
conducted In future studies if the Yucca Mountain site is &approved for site
characterization.

Issua:  Revenue lag

Three commenters noted that State aund local government revenues lag
behind population growth. Inmigrants may demand full services upon arrival,
but do not contribute to revenues until they have lived in a community for
some time.,

Resgonse

It is true that government revenues tend to lag behind population
growth. Ae noted above, the NWPA ptovides for financlal assistance to State
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
asslstance.

Issue: Impacts in Lincoln County

Cne commenter asked that Lincoln County be noted as a rural community
having potentially significant impacts.

Response

The reader is referred to Section C.4.1.5 for a discussion of the
reasons for limiting the figcal impacts analysis to Clark and Nye counties.

C.7.5 SYSTEM GUIDELINE

This ilssue addresses the preclosure system guideline on environment,
socloeconomics, and transportation. Questions and comments assigned to this
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category concerr: the health and safety of the public and the protection of
the environment during repository siting, construction, operation, closure,
and decommiesic:ing.

Three comm.nts were received on this issue. ™ie commenter stated that
the draft EA should have aseegsed an accident and . worgt-case release of
radioactivity 1 an urban area. Another commente: noted that the socio-
economic segments of the BA lacked substantive an:. ysis. A last commenter
felt that the DOE cannot, on the basls of informat.on contained in the EA,
support the finding that the public and the envi.oiment shall be adequately
protected from the hazards posed by the disposal « f vadiocactive waste,

Reagonse

Chapter 6 of the final BA contalns an assessment of the consequences of
an accident and the subsequent releasa of radioactivity in an urban ares.
The DOE notes the commenter's view regarding adequate protection for the
public and the environment but feels that the preseuntation of information and
analyses in chapters 3, 4, 5, and & of the FEA adequately support the guide-
1ine finding relative to envitroument, socloeconomlcs, and transportation. I1f
the Yucca Mountain site is nominated for additional investigative studies,

then further detailed peotechnical and environmental investigations will be
undertaken.
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C.8 EASE AND COST OF SITING, CONSTRUCTION, OPERATION, AND CGLOSURE

This section addresses comments about the probless and costs of con-
structing, operatiag, and closing the repository. It focuses on the avalu-
ation of guidelinus related to the engineering and deniyin of the repository
and how these guidelines are used to evaluate the sy tem guideline for ease
and cost of rcupository development, This evaluatio: draws heavily on the
baseline degcription of the site and the repositery :ystem in Section C.4,
In contrast to Sectlon C.7, which focuses on the ef’ 2cis of site characteri-
zation and revository development, this section, likc sections C.5 and €.6,
focuses on the evaluation of site sulitabfllity on the basis of the siting
guldelines,

C.8.1 SURFACE CHARACTERISTICS

Seven comments were received, two dealing with a reference omission aad
five regarding facllity floed potential. The comments on flooding indicated
that the data presented in Squires and Young (1984) are not adequate to sup-
port the concluslon that the gurface facillity will be located in areas
subject to only minor and infrequent flooding.,

Reagonae

The current raference conceptual repository is not expected to require.
flood protection through engineering measures. The ouly measures that would
be taken are on adjacent washes over which access roads would pass. Although
the Environmental Assessment states that significant flooding of the surface
facilities 1s not likely, the Probable Maximum Flood will be determined
during site characterization.

The potentilal for flooding, as a result of sheet flow due to rare
extreme storms, 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
potentially adverse condition related to potential flooding of surface and
underground facilities has been changed te present,

The reference to the topographic map of Lipman and McKay (1963) is
incorrect. The reference should be USGS {1961).

C.8.2 PRECLOSURE ROCK CHARACTERISTICS

Twenty-six comments were recelved on preclosure rock characterisgtics,
In gquestion are data and Interpretations used in the draft Environmental
Assessment (EA) to provide a preliminary, comservative evaluation of the
characteristics of the Topopah Spring tuff and potential effects during site
characterizaiion, construction, and the 1lifa of the repository. The comments
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received were classified into four issgues: (1)} Present In S{itu Rock Pro-
pert{es and S.resa, (2) Potentlial Thermal Effects, (3) Comparisons with
Rainier Mesa O-Tunnel, and {(4) Requiremente for Support of Repository
Componentsa,

Iasue: Prasert in gitu rock properties and stres;

Nine couments were received on the preliw: rry characterization of
several properties of the host rock presented it iae draft BA. Included are
comments on the completeness of analyses of fr.r~iures, fracture fillings,
jolnts, 1lithoplysae, faults, and breccia in th2 host rock, Reviewers
queetioned uncectainties in the in situ stress mea:urements., Also addressed
are the constraints that these geologic properties and the vertical thicknesas
of the host rock had on the flexibility in selecting the location and con-
figuration of the repository. One commenter felt that a sectlion 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 Yucca Mpuntain boreholes and drill corzs presented in
Maldonado and Koether (1983), Scott and Castellanos {1984), and Spengler and
Chornack (1984). These data confirm earlier data of Spengler et al. (1981)
and substantiate analyses based on these data., Hustrulld (1984) considared
many potential fracture dips in a stability analysis and concluded that shaft
walls would be stable over a wide range of coefficlents of friction across
the fractures., Lithophysal cavity content was a major factor in selecting a
location for the underground facllity (Mansure and Ortiz, 1984). 1In drill
holes USW GU-3, G-4, and (-1, the lithophysal cavity content at the proposed
horizen was found to average less than 5 percent (Spengler and
Chornack, 1984). The proposed horizon, classified as the moderately to
densely welded, devitrified section of the Topopah Spring Member, volu-
metrically contains a very low percentage of zeollites or clays.

One commenter stated that flexibility in the placement of the repository
may be more limited than expressed in the draft EA, because of the
pogslbility of a random disetribution of fractures, faulta, and breccla 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 aleo includes a statement in
Section 6.3.3.2.3 clarifying the relationship of unit thickness to repository
placement flexibility. The statement indicates that the vertical thickness
of the host rock is probably more than 3 times the thickness required (based
on Mansure and Ortiz, 1984). Note that the favorable condition of
significant 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 raspect to in situ stress measurements, These data confirm the Healy et
al. (1984) data taken at greater depths. In addition, these new data inciude
gome measurements in the unsaturated zone of the host rock which are coa-
sistent with vertical extrapolation of the earlier Healy et al, (1984) data.
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Thus, conclusions irawn on earlier data are substantiated. 1In situ rock
proparties and s.ress will be more fully evaluated during site
characterization,

During consttuction and operatlon of the reposirory, the ventilation
syatem would maimiain less than atmospheric pressure throughout the under~
ground openinge. By deoing this, any releases of rac.cactive or nonradio-
active material would be drawn into the repository - »enings, not blown or
vented from the repository, If the ventilation system were to falil., It 1is
anticipated that this procedure would preclude "vent lng" through the fracture
system because there would be no net positive pressu:r in the repository. A
description of the repository ventilation system is pi:sented in Section 5.1
of the EA.

Idgue: Fotential thermal effects

Four commenters addressed possible heating of the host rock aftar
emplacement and its effect on preclosure structures eénd waste retrieval,

Response

State-of-the-art numarical techniques were used by Johnstone et al,
{1984} to complete a congervative estimate of the thermomechanical response
of the rock mass. This study 1s considered preliminary, but confidence in
the calculations 18 based on experience and fileld tests in 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 effecta of 3 percent lithophysal porosity which
translates to a lower thermal conduectivity. The potential effects of dis-
continuities were considered as part of the analysis through an evaluation of
joint slip. Smaell-diameter heater experiments conducted at G-Tunnel were
used to help understand the thermomechanical response. Further, the presence
of less than 2 percent smectites and zeolites in the repository horizon pre-
cludes anything but minor dehydration effects. An indepth study of the
effaects of heating on the proposed repository horizon, as well as on
structural elements like grouted bolts, will be completed during site
characterization. A discussion of long~term stability of structural elenents
of the support system has been added to Section 6.3,3.2.3 in the final EA.

Issue: Comparisous with Rainler Mesa G-Tunnel

Three commenters expressed concern over comparisons baetween properties
of the Topopah Spring tuff at Yucca Mountain and that of the Grouse Canyon
tuff, which is penetrated by G—Tunnel at Rainier Mesa.

Response

A detailled comparison of properties of the Grouse Canyon and Topopah
Spring members is not considered to be necessary in the EA. This comparigson
is available in supporting references., The purpose of the information pre~-
sented in the EA is to gain confidence on predictions of drifr stabllity at
Yucca Mountain based on the G-~Tumnel experience at Ralnier Mesz., The EA
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compares two v¢ ik mass clagsifications for the Topepah Spring Member. The
draft EA conta.ag discussions of thip latter comparison in Section 6.3.3.2.3,
with eupportirg data in Tillerson and Nimick (1984 and the forthcoming Site
Characterizatic.: Plan.

Issue! Requirrments for support of repository comiinents

Ten comments were received and categorized a. pertinent to this issue,
which addresses comments pertaining to the stabiiliy of underground openings
in the host rock (Topopah Spring tuff)., The is: w is divided into three
topics: maintonance of underground openilngs, ou, port reguirements, and
retrievablility.

Maintenance of underground openings. The majority of comments In this
toplce addressed the subject of minimal support and maintenance of reposltory
drifts, These comments also questioned whether reasonably available techno-
logy will be edequate for maintaining underground openings.

Response. The only available data that can be applied to repository
excavatione at this time are those from other tuonels in similar rocks at
Rainier Mesa and from mining, as well as civil excavations. Clvil excava-
tions are entirely appropriate to use for comparison because they are
designed on an extremely conservative basis to ensure lomg existence. 1In
comparing other excavations to those plenned at Yucca Mountain, the expected
in situ conditions do not appear to necessitate the use of technology beyond
that which is reasonably available. In support of this conclusion,
additional documented information has been added to sections 6.3.3.2.3 and
6+3.3.2.4 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 excavations in the Topopah Spring Member at Yucca Mountain
are expected to be 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 was encountered in this tunnel, but no special
support measures were required (Tibbs, 1985). Although the rock mass
classification systems mentioned inm 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 ratilo
that will be used in constructing the repository, In addition, support in
the form of rock bolts and wire mesh was considered minimal in the dis-
cuggions presented lv the draft EA. All data, assumptions, and uncertaintles
were congidered in evaluating the siting guidelines with respect to the
potential need for extensive maintenance of underground openings. A dis-
cuggion of the long~term stabllity of possible support components (e.g.,
shotcrete, rock bolts, and epoxies) has been added to the final EA in Sectlon
6+43.3.2.3. Additional detalled and site-specific studies regarding drift
support requirements, as well as thermal effects on those support systems,
wlll be addressed during site characterization,

Support requirements. Scome of the commenters stated that the effects of
the uncertainties resulting from the lack of data on faults and fractures
have not been adequately taken into account in the evaluation of support
requirements. In addition it was stated that in situ stress data suggests a
potential for fault-atyess releagse during repository construction.




Regponse. Fracture patterns and stress measurements obtained from
drillholes wert¢ the basis for determining the expected in situ stress
conditions. Th: results of Stock et al, (1984) diminish some of the early
uncertainty witi respect to in situ stress measurem:unts bacause the new data
confirm the Healy et al. (1984) data taken at greatwur depths, Also, these
new data inclugr some measurements Iin the host rock {unsaturated zone) which
are consistent with vertical extrapolation of the ¢.rlier Healy et al. (1984)
resuits., Thus, conclusions drawn on earlier data rce substantiated. Fault
characteristics and the patterns of existing frartures as determined from
Yucca Mountain drill core and fleld mapping are p;esented in Maldonado and
Koether (1983), Jcott and Castellanos (1984), and 3pengler and Chornack
(1984)., Th.se data confirm the earlier data of Spengler et al. (198l) and
sub~stantiate analysee based on these data. Hustrulid (1984) considered many
potentlial fracture dips in a atability analysis which predicts stable
conditions for a shaft opening over a wide range in the posaible coefficient
of friction for the fractures. It 1is salso unresalistic to assert that
excavatlon of & repoesitory (a few square kilometers)} could result in tectonic
activity. The surface area of a tectoniec fault ecculd reach dimensions of
tens to hundreds of square miles.

Retrievability., One commenter stated that support should be given for
the concept that steel borehole sleeves would mitigate some retrieval
difficultias.,

Response. Although the reference design 1s vertical emplacement, the
alternate design is horizontal emplacement, in which case the steel sleeves
could be an ald in waste retrieval. The principal reason for the sleeves
would be to ensure that no rock material collapses into the borehole during
the 30 to 50 years during which retrievability must be malntained.

C.8:.3 PRECLOSURE HYDROLOGY

Twenty-one comments were related to concermns about preclosure hydrology
and address the geohydrologic setting of the site. The setting of the site
must be compatible 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 comments
are categorized into three issues: (1) Flooding Potential, (2) Water Supply,
and {3) Ground-Water Conditions.

Issue: Flooding potential

Six comments were assigned to this issue. Five of the comments related
to the placement of the repository surface facilities and the exploratory
shaft facility in an area subject to sheet flow or flooding from the Probable
Maximum Flood (PMF) and the Reglonal Maximum Flood (RMF). One commenter sug-
gested that the U.S. Department of Energy (DOE) decide whether credit for
flood protection through engineering measures be considered in determining
the findings for guidelines 10 CFR 960.5-2-8(c) and 960.5-2-10(b){(2).
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ResEonae

The draft Environmental Assessment (FA) notes chat part of the area
belng considered for comgtruction of surface facii.ties could be inundated by
the 300-year ead RMF along Fortymile Wash, Accorc.ng to the draft EA, a com-
bination of snsface grading and construction of f. .,od barriers and diversion
channels would be used to prevent the flooding.

The RMF, which 1s used in the EA, represe'ts an estimated maximum
potentlal flood for a given drainage area. It 11 not dependent upon slope,
duration, or su-face features, nor does it providr frequency. The PMF will
be calculated during site characterization and wiil be considered during
license appiicaticon design and selection of the exact location of the reposi-
tory surface facilities, Shafts and portals to the subsurface facllities, as
well us the exploratory shaft facilitles, will be designed to be above the
area inundated by the PMF and the RMF, Facilities may, however, be subject
to sheet flow. Shest flow is not flooding in the normal sense; it is of
short duration, limited areal extent and carries & small volume of flow.
Sheet flow cannot be controlled as a natural occurrence but can be diverted
through standard drainage control measures,

Credit for flood protection, even 1f considered as standard dralnage
control measures, will not be taken for [0 CFR 960.5-2-10(b}{2). The favor-

able condltion has been changed to "not present” in the final EA for the
Yuceca Mountailn site,

Isgue: Water supply

Eight comments relating to water supply were received. These comments
dealt with the adequacy of water suppllies 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 needs for both the repository and local
uses were Inaccurate, and suggested a reagsessment of the 1mpacts of
repoeltory-related water withdrawals.

Reaponsge

The water-supply figures presented in the draft EA were Incomplete.
Additional information containing updated water supply data, estimates of
repoeitory water uge, and related impacts from water withdrawals are in
sections 5.2.2, 6,2,1.7.5, and 6.3.3.3.3 of the final EA.

It does not appear that regional or local developuent plams exist in
southern Nye County. The maximum annual water use for the repository would
be only 3.3 percent of the sustainable yield of aquifers in the Amargosa
Degert ground-water basin as defined by the State Engineer. This filgure
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 is
likely to supply water to the repository, shows that lowering of the water
table will probably be negligible.
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Issue: OGround-water conditions

Seven comme~ts relating to ground-water conditicns within and above the
potential reposirory host rock were recelved. The c-mmenters suggcated that
further hydrologic investigations be conducted to de.ermine the potential for
perched water abuve the repository zone and the poseibility that evaporation
ponds will bhecoiie recharge sourcesa., There were als. concerns relative to
travel times of surface runoff from storm events to . ubsurface work tunnels,
and the effects of a repository on the reglonal gr.u.d-water system.

Response

Further studles during site characterizatlon will eanhance understanding
of the Death Valley ground-water system, These studies will also clarify
whether a zero-discharge facility can be maintained, Evaporation ponds and
storage piles 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 systems in the case of Yucca Mountain
gince the overlylng rocks are unsaturated. The very low moisture content in
the potential host rock indicates that water traveling in a single fracture
would quickly be pulled into the matrix pore space,

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
te include a discussion on the possibility of perched water.

C.8.4 PRECLOSURE TECTONICS

Twenty-four comments were submitted addressing the potential effects of
tectonic processes and events on the preclosure of surface and underground
facilities at Yucca Mountain., BSeveral reviewers suggested changes of words
and references presented in the draft Environmental Assegsment (EA). A
request was made that phrases indicating a similarity of design requirements
for nuclear power plants and nuclear waste repositories be altered. A Bug-
geation was made that the volcanic hazard during the preclosure time frame be
more thoroughly examined. Concern was expressed that not all faults at Yucca
Mountain have been satisfactorily examined and that atrike-glip faulting in
particular was largely overlooked in the EA. One commenter polnted out that
egtimates of acceleration at the site due to earthquakes on nearby faults
were computed with outdated attenuation curves and relationghips between
fault length and event magnitude. Another commenter suggested that under-
ground damage is very unlikely to result from surface accelerations less than
0.5g. Arguments were made againsti the U.S5. Department of Energy (DOE) posi-
tion that the second and third potentially adverse conditions 1listed in the
EA are not present at the site. The second potentlally adverse condition
states that reasonable design requlrements may be exceeded 1f historical
earthquakes or underground nuclear explosions recur. The third potentially
adverse conditlon states that tectonic evidence suggests a possibility that
the magnitude of an earthquake oceurring during operation of the surface
facility (approximately the next 90 years) could exceed the magnitude
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predicted on tt: basis of the higtorical seismic record. One commenter
suggested that .oncern about tectonics should cover a longer time period, and
another requestad consideration of the potential £for excavation-induced
seipmicity. Fi.ally, four reviewers challenged th. EA finding on the dis-
qualifying condition (i.e., that the evidence dc.s not suggest that
engineering mersures beyond reasonably available technology will be necessary
for exploratory ehaft conetruction or for repesitc. . construction, operation,
or closure).

Regponse

Seismi: design requirements for structures Important to repository oper-
ation and persomnel safety will comply with 10 CFR Part 60 and appropriate
U«5. Eavironmental Protection Agency regulations. It 1e premature to state
that requirements for the design of nuclear power plants are the same as
those to be applied to a waste repository (Nuclear Regulatory Commission
Comment 6-110 Hn Yucca Mountain Draft EA) (NRG, 1985)., A summary of plans
and methodology that will be used in developing secismic design critesria 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 in the supporting document,
Igneous activity at or near the site within the next 90 years is highly
unlikely. Small volume basaltlc volcanism is thought to be the most likely
form of future volcanism in the southern Great Basin. The probabtlities of
volecanic activity are thoroughly discussed in Section 6.3.1.7.3 in the favor-
able condition evaluation. Exhumatlon of a repository by explosive cratering
agsociated with hydrovolcanism is unlikely; the depth of burial of the
repository is about four times the depth of craters formed by such processes
{Crowe, 1985). The most recent probability calculations for the eruption of
basalts at the site are on the order of | chance in 20 million to 1 chance in
3 billioen per year (USGS, 1984).

Further counsideration has been gilven in the final EA ro the nature of
strike-slip faulting inm the vicinity of the site. Also, the nature and
probabllitv of movement of strike-slip and normal faults will be extensively
studied during site 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, selsmlic design experts will
evaluate the potentially active faults near the site to establish those that
gshould be consldered as potential selsmogenic sources for repository design
purposes. A tabie 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 rupturas length required to produce a
given earthquake magnitude is also included in the table. This table can be
used to estimate the expected accelerations at the site 1f fault lengths and
locatlons are known. However, the attenuation relationships provided are
reglional rather than site-specific.

Recurrence intervals for major earthquakes were compiled from a number

of sources and are pregented in Section 6.3.1.7.5. For earthquake magnitudes
greater than or equal to 7, the recurrence interval for the Nevada Test Site
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{NT8) region, fram estimates in the literature, is on the order of 25,000
years; for earthwuake magnitudes of greater than or egqual to 6, the recur-
rence interval i« 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 years. Two historie earthquakes within thv East-West Seismic Belt
had magnitudes of 6, with the closer occurring in 1308 at a location

110 kilometers :58 miles) southwest of Yucca Mount tn, For purposes of
evaluation of the third potentialiy adverse conditit on evidence for higher-
magnitude earthquakes than predicted from historic. selsuicity, it is
assumed that the likellhood of a larger-than-histol i« event in the preclosure
period (90 years) is low, Revisions to the text in ™e fingl EA explain the
hasis for this asgumption.

Through July 1985, In a 4-year period of intensive monitoring, three
microearthquakes with maguitudes less than 2 have besan located within 2 kilo-
meters (1.2 miles) of the Yucca Mountain near~field delsmic network (approxi-
mately 5 kilometers (3 miles) by approximately 10 kilometers (6 miles),
roughly centered on drill hele USW G-4). WNo historic earthquakes with
determinable magnitudes greater than 3.6 have oceurted within 10 kilometers
{6 miles) of the site, Consideration of selamic data over a broader region,
including several major earthquakes that have occurred within 350 kilometera
(210 milesa) of the site (USGS, 1984), ensgures that the seismic potential of
the site {8 not being underestimated, 1In situ stress measurements indicate
that the local stress fileld is consistent with that throughout the Basin and
Range (USG8, 1984} and that future slip may be more likely to occur on north-
to northeast-trending fault planes. It should be noted that the attenuation
curves that were used to estimate ground motion at the site, due to earth-
quakes 1n the vieinity (USCS, 1984), sre outdated and were based largely on
gurface measurements of California events,

The ability of subsurface structures near the NTS to withstand strong
ground motlions 1s demonstrated by the many tuunels at Raipiler Mesa which
remain open and stable through extensive disturbances from both naturally
occurring earthquakes as well as nearby underground nuclear explosions
{(Section 6.3.1.3)., Extraordinary measures are not required throughout the
region to cope with selsmicity, as is the case in some parts of the world
where development spans highly active tecteonic plate margins (e.g., Japan,
California, western South Amertca). The EA text Iin Section 6.3.3.4.5 has
been revised to explain the basis for claiming that reasonably available
technology 1s sufficient to construct and operste a repository at Yucca
Mountain, The text includes a review of design options that have been used
for other facilities to accommedate strong ground motion and displacements.
A major discussion wag 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 assessing the significance of seismic and tectonit events, both for the
preclosure and postclosure periocda. B

C.8.,5 SYSTEM GUIDELINE

No comments were received 1n this category.
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and Some Petrographic Features of Tertiary Volcanic Rocks at
the USW G-2 Drill Hole, Yucca Mountain, Nye County, Nevada,
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the Subsurface Area Available for a Potential Nuclear Waste
Repository at Yucca Mountain, SAND84-0175, Sandia National
Laboratories, Albuquerque, N. Nex.
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Ortego, P. K., 1985, Letter from P. K. Ortepo (FES) to J. J.
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C.9 COMMENT-RESPONSE INDEX

In its Fedrral Register notice of December 20, 1984, announcing the
availabliity of the draft EAs, the DOE requested tt .t interested parties
review the doctwents and send thelr comments to the DOE in Washington, D.C.
for the comment record. In addition, the DOE held : series of public hearings
in the six first-repository States and one adjacer"” State. The written and
oral testimony from these hearings was also Include¢ In the formal comment
record.

Each letter and the testimony of each hearing rarticipant were assigned a
number., The letters and testimony were then reviewed to identify comments,
and the comments in each letter were numbered sequentially. Coples of the
comments and letters can be seen at the DOE reading rcoms in Washington, D.C.}
Columbus, Ohio} Las Vegas, Nevada} and Richland, Washington. The individual
comments were assigned a classification 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
assigned more than one classification code.

This index lists all of the comments that apply to the Yucca Mountain
draft EA. By using this index, the commenter can find the section of the CRD
that discusses the issues raised in his or her comment letter or testimony at
& public hearing. The commenters are listed by State. The Index lists the
commenters alphabetically by their last name, their organizational affiliation
where applicable, the number assigned to the letter or testimony, the comment
numbers, and the clasgification number for that comment. If the issues raised
by the comment are discussed in more than one section of the CRD, additional
classification nuwbers were assigned and are listed in the second, third, and
fourth classification colummas. Up to four clasaifications can be listed for
gach comment.

Thus, to see how the DOE classified the comments and responded to the
issues raised 1in your comment letter or hearing testimony, look up your name
under the listing from your State. Under the comment coliumm number you will
find a 1ist of the comments the DOE identified in your letter. 1In the
classification column find the classification number(s} aesigned to that
comment. The classification numbers refer to the sections of the CRD, and the
CRD Table of Contents will show the page numbers for the section that
discusses the issues raised by your comments.
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INDEX OF COMMENTS ON THE DRAFT ENVIRONMENTAL ASSESSMENT fOR THE YUCCA MOUNTAIN SITE

LETTER COMMENT
STATE HAME _ORGANIZAT XM NUMBER JNUMBER
Alabama
Leonard, R. Michael 02077 80091
02077 00002
02077 ¢60Gas
Arkansas
Hess. miws (17X 1:19 epant
Arizona
Campugano, Elizabetn Friends Southwest Cenier o175 90002
Connally, Mariorie 02675  ooonl
22675 049003
Coxhead, Richard A. go49%  Qoeg
Dankwort, Rudolf an4tl adaegl
00413 gogo2
Bugali, Dr. John C. anto4 oooal
00104 00003
Evans, Arthur K. G056 00003
Findlay, III, Robert S. 08253 03961
Hi11, Richard C. 81147 08006
Kissock, Ketlly Verde ¥aliey School, Math dept. 61533 00000
61533 a6p02
: B1533 00003
Lawson, Duane 81313 oooal
81313 80004
Bi3l3 caaas
tundguist. Evelyn gLo84 oo0d}
Lundstrom, Kristen 80067 00006}
Mccarty, Doug Daz2s [ LT
00223 00006
60223 aaga7
Meeleliand, Brianm K. 01353 06o0l
01353 20082
01353 0004
0'Neill, Colleen 60329 00002
Vicini, Linda M. 00244 00601
Winter, Jokn T, 00310 oGO0l
00310 60603

£.3.1.2

.
.

-

.
L]

»

[aisisinlaisininlaiainl e inlnlelo R il in el in e el o ety
[ P R R R T R R N
et e el et B B B O et e e el ettt e e A e o wmt

.

v
A .
B R P B e e R B BRI R R R R R e e R N RN

*
.

.
.

.
.

v

.

THIRD

5 0 8

¥

¢
I

8'0



160

INDEX OF COMMENTS ON THE DRAFT ENVIROMMENTAL ASSESSHENT FOR THE YUCLA MOUNTAIN SITE
CiLASSIFICATION

STATE .- NAME ORGANIZATION
Ancnymous
Bacher Jr., Wrs, Frederick A.
BaYisun, C.
Berke, Eleanor
Bock. A.J. American Rock Art Research Assc.
Brideahecknr  @nbe - 5 Southern CA Edison Co.

Camereon, Liliian S,

Campbe1l, Todd
Burbin, Emily Sterra Club

Geister, Dorothy

Goocdman, Michael
Gross, Caroline

Gaashy . Coaderic R
Holtaday, Kevin
Jett, Br. Stephen €. Univ. Cal. Gebg. Dept
Jones-Johnson, Bla Mae

Jones-Smith, Aree

LETTER
NUMEER

00106
90101
00161
00825
89351
69351
81856
61351
81351
81351
21351
1351
6135}
08115
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98267
61221
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01221
01221
8221
01227
01221
01221
81221
00073
80073
00073
69222
60222
00225
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00C6R
01060
01060
85016
Q0027
00023
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RUMBER
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06001
86002
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00004
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INDEX OF COMMENTS ON THE DRAFT ENVIRONMENTAL ASSESSMENT FOR THE YUCCA MOUNTAIN SITE

STATE MAME

ORGANIZATION

California {continued)

Jones-Sarith, Willte tou
Lundhoim, Mrs. AL M.
Martin, Frarkie and Boh
McCreery, Scott
Mitchell, Mrs. Barbara A.
Moore, Carey

Moore, ¥ritie

Moyges | EeTu e

Hoore, Sr., aibert o
Moore-Loud, Gloria O.
Moore-Parker, fLaura
Moore-Robinson, Annie
Oman, Barbara

Parkins, Cheryl
Patterson, Wendy Bents

Poland, Roscoe A.
Preyer, Bermard

Ramsey. Rande

Ready., James P,
Rittenhouse, Jan
Robertson, Marilyn
®yall, Marjorie M.

Saretsky, Richaed D.
Sawyer. Benjamin

Soeter. Meganm H.
Skews, weulf
Stansfield, flaime

Conservation Czl1

The James P. Ready Co.

Ecology Ctr. of S0. California

00032
02188
00157
01133
00%¥7%
a0019
00025
a3
08018
03039
Goo2¢
06026
02704
02704
01062
02610
02619
osiog
02700
02760
01154
arios
01577
a0328
01579
oo117
aniyy
08279
02701
02701
0270
03439
00133
00059
40059
00059
40053
00059

Bo0oi
90001
00001
oaoct
00805
o001
000y
00001
gaool
00007
00001
0o0oot
00001
00002
00001
00901
00003
00002
00001
00002
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6004
6400t
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80006
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IMDEX OF COMMENTS 0N THE DRAFT ENVIRONMENTAL ASSESSHENT FOR THE YUCCA MOUNTAIN SITE

CLASSIFICATION
LETTER COMMENT e it mmmmmemme
STATE HAME ORGANIZATION NUMBER NUMBER FIRST SECOND THIRD FOURTH

Califorsia (comtinued)

3Swanson, John R, Cok46  DAOOT C.3.4.2 - - -
Hasson, Glemn E. aozs&  06o07 C.5.7 ~— - ——
QU254  0gbO2 C.3.1.2 -- — -
06254 Q0003 £.3.4.4 -- -— -—
00254 40004 c.2.3.1 - - “-
QU254 60005 C.2.6.1 -~ - —
00254 00006 c.z.a - - -—
00254 062007 c.2.1 -- - -
80254 00068 C.3.4.4 — - -
00254 00809 c.5.7 - -- --
90254  0DO1ID €.5.7 - - -
00254 o000 c.2.8.2 -- -— -
00254 66012 c.2.8.2 -- -- --
Q0254 00013 £.2.8.2 - - --
Weatherwax, Robert K. Starra Energy & Risk Assessment 01366 060601 C.3.4 - - -
01366 00002 C.3.4.3 - -- -
01366 00003 Cc.1.4.3 - -- -
0¥i66 00004 C.3.4 - - -
01366 00005 £.3.3.3 - - -
01266 00006 C.3.4.2 - - -
Gr3s6e 00007 C.3.4.2 -- -— -
G¥366 OOCOB £.3.4.3 - -— -
01386 00009 C.3.3 -— - -—
01366 Q001D C.3.4.1 - - -
01366 QOOHI £.3.4.3 -- -— -
Hebster, Bonald 8. 006131 000D C.3.4.¢ -= -- -
Yasuda, Don 60443 00081 £.3.4.4 -- - -
York, Jemnifer 26060 00001 £.2.8.1 -- - -
00960 00001A  (.3.1.2 - .- --
00060 00001B C.2.7 - - --
(Y 3t
Adams, Lass 01178 60003 C.3.4.¢2 - - -
Adams, Craig £1364 0000} C.3.1.2 - - -
01304 00002 c.z2.2 -— -- -
Anderson, John and Lteanna go527  oogQel C.3.1.2 - - —
Anderson, Virginia S. 90581  0OOO} c.3.1.2 - - -
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INDEX CF COMMENTS O# THE DRAFT ENVIRONMENTAL ASSESSMENT FOR THE YUCCA MOUNTAIN SITE

CLASSIFICATION
LETTER COMMENT  ~-—rowme- —————
STATE NAME ORGANIZATION NUMBER NUMBER FIRST SECOND THIRD FOURTH

Colerads {continued)

Anderst, Dary?! 60318  pooot €.3.1.2 “= - -
Andy, Charies 06562 000D C.2.%.} -— - -
Anonymous o184 00001 C.3.1.2 - - -
Auerlah, Catherine £, DG6EST 0200} €.31.4.3 “— - -
Bartley, Ben DES65S 00007 £.31.4.8 - — -
Bedwal, Jackie 00636  0OBOY €.3.4.4 - R -
00636 80002 £.3.4.4 - - -
Beiom, o . AL 0554 00001 £.3.1.2 - - --
Benjamin, Lau ic 00350 G000\l C.3.4.4 - - e
Bennett, Sandy 01049  0OOD! c.3.1.2 - - --
Bermard, Joan 00307  0000) £.3.1.2 - - -
Bertram, Diane 00470 0000) €.3.4.4 - - -
Biggers, John 01371 00002 C.3.1.2 — - --
Binkowski, Darid J. co638 00002 c.7.1 - - .
Bloom, Ciaudia 002606 00002 €£.3.4.3 - — -
Bly, Karel 5. c1141  COOO) c.3.1.2 - - -
Bomer, Frances 00555  DODO) ¢.3.1.2 - - -
Borkavee, Rick 81256 00901 ¢.3.1.2 - -- -—
41256 00003 €.3.1.2 . -— -—
Borowski, Aamn 41377 00042 C.3.1.2 - -— -—
Barton, Perry 01334 Qano2 ¢.1.1.3 — a -
Boss, Roger grize  ogoo2 C.3.1.3 - - —
Boyce, Chery! 00584 00001 €.3.1.2 - o —
Brainerd, Alice 00335 Goool C.3.4.4 - - -
00346 00002 C.2.8.1 - . -
Ereazzane, Debra 89558 90001 ¢.3.1.2 - - -
Browa, Keri _ _ 90596 90004 C.3.1.2 - - -
arpee, Elizabeth T TooERE 00586  OODO3 C.2.8.1 -— - e
Byerly, Alan 06549 D00} £.3.1.2 - - -
Byeriy, Gay Porter ¢1303 o000 €.3.1.2 -- -~ —
81303 00002 c.3.%.2 -- - --
21302 00003 €.3.1.2 -- - --
Carney, Jerry & Jemwnifer S, 00078 00401 C.3.4.4 -- - -
o078  ¢ocaz €.3.1.2 - - -
00078 00009 C.3.4.4 - — ——
Clark, Caroline _ 01349  000D) ¢.3.1.2 - —— —
Coff, Harry E. 01182 00003 C.2.1.1% — — -
Lole, Sally J. 017138 00901 €.3.1.2 —— - -
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INDEX OF COMMENTS DN THE ORAFY ENVIRDMMENTAL ASSESSMENT FOR THE YUCCA MDUMTAIN SITE

CLASSIFICATION
LEYTER COMMENT e ———— ——
STATE NAME DRGANIZATION NUMBER NUMBER FIRST SECOND THIRD FOURTH
Colorado [continued)
01138 00083 €.3.1.2  -- - -
Caolc, Jane M. 00607 8008 C.3.4.¢4  -- - -
Cooper, Sandra . 00660 00004 C.3.1.2  -- - -
Cunnringham, Kartley, Timothy & Janice 80385 00003 C.3.8.4 - _— _
faitey, Larolyn J. Fort Lewis College 08655  BGO0) C.3.4.4 - - — _
06655  £0002 £.3.1.2 - - - L
Dobben. Talie 01346 0000  C.3.1.2 - - -- -
Dowels, 8331, Fare™- 2 Ryan 01546 060001 C.3.1.2 - - - ——
01546 00002 C.3.3.2 - _— _
Bysor, Rick 01864 02081 C.3.1.2 - - - ~
Engean. Shelley 60572 OBOLY  C.3.1.2 - - _
Ewert, Daniel,Alex & Krista 01559 0000%  C.3.4.4  -- - - L
Farnsworth, Pam po4s? 90601  C.3.7.2 - - - —
p0a41 o002  C.3.1.2 - - -
Fay, Thomas 01223 acaat  C.3.1.2  -- - -
01223 o©eo02 C.3.1.2 - - _
Fay, Janet M. 02255 09007 C.3.1.2  -- _ .
Ferst, f. 01185 00002 C.3.1.2  -- - -
01185 00003 C.2.3 - - — -
01385 00004 C.2.3 — - — o
Fitzpatrick,dr., Joseph W. 033089  BOOOI C.3.1.2 - - -— ——
01309 00003  C.3.1.2  -- - - )
Fogarty, Steven 08568 00001A C.3.4.4 - — —
00565 Q80010 C.3.4.4 - _— o g
Foag, Peter L. 01123 00002 C.2.4.%  -- - - -’
03123  000G4 c.3.1.2 - - - ' \
01123 00006  C.3.1.2 - - - <2
oil22 00008 C.3.1.2  -- — _—
01123 00068 C.3.1.1  -- - — o
01123 00810  C.2.7 - -— —
0i123  o0eil  C.3.4.4 - - -
Fowler, Catherine 00566 a00al C.3.1.2 _ . L
Timie?, 2*334ca 0se0e  O0DOY C.3.4.4 - . o
Fox, Genevieve 00577 00607  C.3.4.4 - — —
45577 {04062 C.3.1.2 -— - -
Frankel, Miriam p1345 €004  C.Z.4.1 . - -
Friedman, Margaret 00615 00Ol C.3.4.4 - - -
Friedman. Jonathan 61988 oMY C.3.4.4 - - -
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INDEX OF COMMENTS ON THE DRAFT ENVIROMMENTAL ASSESSMENT FOR THE YUCCA MOUNTAIN SITE

’ LETTER
STATE NAME DRGANTZATION NUMBER
Colorade (continued}
Geraghty, Matk 00428
Gitbons, Mary Ju & Jon risel
Gebhardt, tarry 813725
Googtimes, Art Tetluride Times 02186
Goswick, Jeffrey 00603
00603
Craw, fiapglas o gl1129
aroyhat, . rie 00085
40085
Green, Douglas J. 00654
06654
Gregory, Lee 80215
Groawall, Raymond J. 00348
00348
QD348
Groth, Mark and Kathy 00414
eroves, Anthony 01176
9176
Gruer, Mary K. 01177
Gudavski, LeCindra GD545
Hackl, Diane 80602
Rannegan, Jr., David W. 91159
81159
Hart, Robert L. & Linda P. 00289
Hassan, Peter C. Q0637
Heitzer, Mark 91130
Hempel, Paul 011389
Hinchman, Jodw 5. Bent, St. Vrain fPartners Inc. 01310
01310
01310
#ines. LeAnng 04444
Waapire, , reter 02075
Jackson, Cathy 01332
Jernigan, Rizhard 0i257
91257
Johnson, MNina gaan
Johnson, Mistd 01285

01255

COMMENT
NUMBER

08Go1
soam
0ngez
63001
a0
00002
000ty
0000
08402
o00)
00002
00021
04001
08005
40006
04002
2008
00003
0301
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00305
00606
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600802
00002
00001
0000
00002
00003
0040
00005
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04003
00¢01
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INDEX OF COMMENTS ON THE DRAFT ENVIRONMENTAL ASSESSHENT FOR THE YUCCA MOUNTAIN SITE

ORGANIZATION

LETTER
NUMBER

Colorade {(cor.inued)

Jones, Charles A.
Kaempfer, Suzanne H.

Allied Bendix Aerospace

Kapushion, Nettie
Kelly, Allen L.
Kiklevich, Roark, Eric & Abby

¥ipeoar  Sharst A

Kirk, Aliisorn

Kornreich, Scott .
Kovamnic, Ronald
Kurtz, Frederick W.

Kurtz, Robyn

Lamm, Governor Richard State of Colorado

tanding, Sharon A.
Larsen, Suzamme

Lehaan, Dale E. Fort Lewis College

Lehmann, Scott K. tUniv. of Colorado, Boulder

02660
00013
Goa13
01376
02678
01544
01543
01337
041137
01039
01453
01059
01225
01374
01254
01254
01378
01398
01398
01398
01393
01393
01398
01393
81398
91398
41398
00415
21264
01204
6oita
gotrig
a0iE
00118
calis
boiig
06118
060503

COMMENT
NUMBER

00801
aoce
00004
o0aG2
40662
goool
Q04302
406061
rLi]11: 1Y
ooon}
400063
463004
Gdo02
86302
G000
0Gos3
085002
00001
004402
60083
00004
20005
a0oge
00007
gapca
80009
Qgalo
00301
09601
B80GO03
aqoal
000024
gocoze
poeB2C
duose
agope
00007
obond
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11~6°0

STATE HAME

INDEX OF COMMENTS ON THE ORAFT ENVIRONMENTAL ASSESSMENT FOR THE YUCCA MOUNTAIM SITE
CLASSIFICATION

RGANIZATY

LETTER
NUMBER

Coloradg (continued)

Lucas, David

M., B .

Magyar, John and Mike
Hevestis T omlFs L.
Harsh, . Foain
Marshall,; Katherine J.
Martin, James B.

Batiing, Larss
Mzttox. Paul
May, Jeffrey

Maynard, Andrea G.
HcCool, Lewis

Envircnmental

Sefense Fund

80503
80503
00405
00405
00629
02663
02667
00032
oS
80548
01259
01259
01259
01259
01259
6125¢
03259

01259

01259
01259
01259
61259
01259
01259
01259
01259
01259
01258
01259
21259
81259
01259
01047
00638
08311
0031)
00153
02182

COMMENT
NUMBER

aGoos
00608
a0en?
00043
LUl
20007
L LTy
L)
¢og02
aga4a1
GOQ01
BoDG2
40003
Ga004
40005
40006
96047
o002
S0005
00810
05304}
00012
03913
400714
ooo1%
00016
40017
¢0018
40015
oso20
oozl
00022
00001
aGnal
00601
0006063
0660}
o000

FIRST

SECOND

THIRD

FOURTH
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T1-6'D

INDEX OF COMMENTS ON THE ORAFT ENVIROWMENTAL ASSESSHENT FOR THE YUCCA MOUNTAIN SITE

CLASSIFICATION
LETTER COMMENT  ~oo—wmommmmmmmm—mm e A S —
STATE NAME ORGANIZATICN NUMBER NUMBER FIRST  SECOND  THIRD FOURTH

02182  00BOS €.7.2 - -- -
62182 00606 c.2.2 -- - -
02182 00007 £.7.2 - - -
McFarland, XKristy 41287 00001 C.3.4.4 - - -
McNabb, Donald Q1145 00801 C.1.4.4 -- -- -
Mcllellan, Rosalind 0133% 00002 c.3.1.2 -- -- -
Mears, “ike 01547 30001 €C.3.1.2 - - -
G547 00002 €.3.1.2 -- -- -
Biela, molos 01063  GOQO1 C.3.1.2 -- -— -
Monash, Jessice 02611 52001} €.3.1.2 - - -
02611  00RG3 £.3.1.2 -- - --
0261t 00019 C.2.4 -- - -
Montfredo, Steven 01373 oG0O2 C.3.1.2 - -- --
Morehouse, Don 01312 80601 c.3.1.2 -- - -
01312  po0GO2 C.1.3.2 -- -~ -
Huhlbeim, Robert John 00319 o000 C.3.%.2 - -— —
20319 0002 €.3.1.2 - - -—
M:1ter, Fred R. G1180 G001 C.3.4.4 -- - --
Mulihauser, Aay geess 00001 C.3.2.4 -- - —
Nabil, David 61572 ©OQO1 c.3.1.2 -- - -
01572 0002 C.3.1.2 - - --
Nailling, Elizabeth RO 02257 00001 C.3.4.4 - -- -
Wajaft, Helinda 06561 60003 c.3.1.2 - - --
Naii, Chris 00354 00001 C.1.4.4 - - --
00354 00002 c.3.1.2 -- - -
Nichell, Bavid c4568 00001 c.3.1.2 -- -— -
Nowlin, Dawn 01329 00062  C.3.1.3 - -- -
Oberling, Bill gi562 00003 C.3.4.4 -- -- --
Palmer, Alice G. & Mark F. 8131&  06O0] c.3.1.2 -- -- -
01318 0003 c.3.1 -- - --
Papp. Lawrence A. 00557 06004 C.3.1.2 -~ - --
00557 00005 c.3.1.2 -- - -
F2aETALN; Lk DL 61337 00602 €.2.4) -- - --
07337 oDBOs C.3.1.2 - -- -—
01337  olpe? £.3.1.2 - -- —-
Pehowski, Paula . 00412  000D) €.3.4.4 - - .-
Peineiare, John . 611591 o0l £.3.4.4 - - --
Pena. Mayor frederico City and County of Denver 021i5 00007 c.2.4.1 - — —-

L :72:1.9
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£1-6'0

STATE RAME

INDEX OF COMMENTS OM THE DRAFT ENVIRONMENTAL ASSESSMENMT FOR THE YUCCA MOUNTATN SITVE
CLASSIFICATION

ORGANIZATION

Colorado {conttnued)

Petersen, Paul

Drevit . §
Phildiws . .2

P litps, Jof)
fond, Timothy C.
Robnett, PDouglas B.
Relphe, Timothy M.
Roof, Steven R,
Ruckel, H. Anthony
Salek. P.

Satk, Joy L.

Shaw, Karyl L.

Shrinn, Joyce A.

Stater, Mark

Somrak, Mary Jo & Michael
Spence. Rokin E.
Spezia, John W.

Spivak, Pauwl
Starsberry, Donna
Stekes, Wendy L.
Sireet, & iamnma
Sucherman, Kathy
Sweeney, Chris
Yausehn, Guy

Thomas, Jan

Sterra €lub Legal Defense Fund

LETTER
NUMBER

02315
02115
02118
02115
P1201
01201
01201
00598
00604
01188
00578
02071
61560
00236
01358
01051
00550
00605
20605
01300
01300
01300
01300
00406
00405
01379
01564
00012
80012
00579
01192
00784
81650
60147
01045
00576
00576
01277

COMMENT
NUMBER

69002
000032
00004
00005
90001
4002
00003
o000
60001
00001
90001A
6000}
06031
80003
00019
99801
4H00?
fo0c
00003
800
00002
40603
0004
000M
40003
00002
o000
a0
0a0602
40002
00001
943002
29001
20001
0cool
G0oenl
06002
20901
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.
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INDEX OF COMMENTS ON THE ORAFT ENVIROMMENTAL ASSESSMENT FOR THE YUCCA MOUNTAXM SITE
CLASSIFICATION

LETTER COMMERT  ——m-=esmw——msam
STATE NAME ORGANIZATION NUMBER NUMBER FIRST SECOHD THIRD

Colgrade (conttnued)

71~6°D

Tuchyma, DeeAnn R. 80561 o001 £.3.1.2 - -
Tyzzer, Andrew 03563 00001 C.3.4.4 - —
Yanderheek, Gerard J. 00352 0O C.3.4.4 - -
oN3s2 00004 C.2.4.% - -

Vick, Ronatld E. 06609 00801 C.1.4.4 - -
60609 (00003 C.3.4.4 - -

Yogler, Rarry W. 00420 foont C.2.4.4 -~ -
Vostav, &®. 01048 00001 C.3.1.2 - -
BCLSHIIT, T e A 00282 20081 C.3.4.4 - -
Walker, Rogin 00540 00001 €.3.1.2 - -
Walker, Jeannette 0220 00001 c.3.1.2 P -—
81226 aae02 €.2.2 e _—

Heiner, Kathleen 01087 00001 C.3.4.4 - -
Welch, Thomas E. 81258  DO0DY €.3.1.2 - -
03258 00003 C.3.4.2 - -

West, David 40636 0000} C.3.1.2 - -
Wiggans, Tamara . 02181 60063  €.2.4.1 - -
N o 0218} 20004 c.2.3.2 - -
Wilt, bale O04AER 0006} C.3.4.4 - e
0458 0003 €.2.8.2 - -

Horthington, Michael 01195 903401 C.2.4.% -- -
01108 gooi2 €.3.4.4 e -

Hurt:, Tom 021146 poood £.3.1.2 - -—
Yanz, John & Boante 61368 ocoont €.3.1.2 - -
. 0r308 00003 €.3.1.2 -- --
2inn, Sonya 01106 00067 C.3.1.2 - -
01106 pocD3 £.3.1.2 - -

Zinn, Lennard 031174 geeol c.2.1.2 - -

Copnecticut

Ceraso/Huang, Jane A 11iam Yale Env. Litigation Program Q0523 00001 C.3.1.2 - -
00523  G0oO03 £.4.3 - -

00523 00005 C.8.3 -- -

00523 00006 c.2.2 - -

oos23 oono7 C.5.2 - -

60823 80612 c.2.7 - e

40523 on014 C.5.7 -- e



€1-6°0

INDEX OF COMMENTS ON THE DRAFY ENVIROMMENTAL ASSESSMENT FOR THE YUCCA MOUNTAIN SITE

STATE

Connecticut (continued)

Hughes, MNrs. John farrel
Shesler, Alysta

oty iaT -
b,

..wm.r‘wr.mw.

g

Bedker, Ervin

Bedker, Ervin J.

Booathian. I@nator Lloyd

ORGANIZATION

V.5, Nuclear Reg. Commission
Depertment of Atr Force

Department of Air forge

U.5. Senate Comm. on Envirgnment

LETTER
HUMBER

00523
00523
80523
00523
0B06Y
80220
40220

62679
D2&79
Dig24
5ia7a
21074
01674
01974
aig’a
01474
61074
01024
B1o74
01529
01529
01529
61329
81529
81528
61529
81528
01523
01525
0139%
01399
01399
01399
P399
01399

0aal%
00014
2060617
00018
40641
L8001
20002

noGsa
{0089
004001
apoa2z
80003
00004
0ao0as
00006
00607
00088
000aG9
boaio
000813
60602
40003
03004
il
00406
00047
00008
00809
00010
o001
062013
00006
200068
o0a09
40810

CLASSIFICATION
FIRST SECOND THIRD FOURTH
C.7.4 £.7.2 S --
£.1.2.2 -— . -
C.2.7 - - --
.21 -— - -
£.3.4.4 - — -
C.3.6.4 -~ —— wn
C.2.3.2 - - —
£.3.4.13 - - -
C.2.1.1 - _— —
C.6.4 - - -
£.6.4 - - -
C.4.3 - - -
C.6.4 - - --
C.2.4.1  C.5.4 - -
£.6.4 - - -
£.6.4 -~ - -
C.6.4 - - -
C.6.4 - - .
C.6.4 - - .
C.6.4 -- - -
C.6.4 . -- -
C.a.3 -~ - --
C.6.4 -— - --
C.6.% -- - _—
C.6.4 -- - —- .
C.5.4 - - -
C.3.4 - - -z
C.6.4 — — e
C.6.% - - -
c.2.7 -— - -
c.2.7 - - -
C.z.3.1 . - -
C.2.1.1 . - -
C.2.7 — - -
c.2.7 - — —

7 2.2
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91-6°2

INDEX O COMMENTS OM THE DRAFT ENVIRONMENTAL ASSESSMENT FOR THE YUCCA MOUMTAIN SITE

STATE MAME

District of Columbia {cuntinued)

Berick, David

Berick, David

LETTER
DREGANTZATION RUMBER

01399
01399
01298
Envirommental Paltcy Institute Q1385
01385
0)385
01335
01245
01385
91385
01385
01385
01318%
61138
013385
01385
01385
81385
31388
41345
01345
01385
91388
01388
01388
01383
01388
01385
p0i3as
41385
31385
31385
013385
01385
01385
01385
61385
tnvironmental Policy Institute 01387

COMMENT
NHUMBER

0061y
00038
Q0026
00001
neens
oocoée
poaay
GO00BA
000034
00009A
6a0058
280014
404611
as012Aa
000128
ga012C
400120
0a01ze
0001 2F
00013
08014
G315
000164
00068
00616C
000 18D
onn7
05018
60019
06820
80021}
DBO22A
060228
002234
a6023B
00024
00025
04001

FIRST

.
.

.
.
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»
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.
*

.
.

'
v

.
.

.

+
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PR A RS ARG PO W PP LTS B R R RO L R G RS L0 W L B R D 0 L b A RO AT L B G B K8

CLASSIFICATION
SECOHD THIRD FOURTH
:1 - b .
-2 - - -
o3 - - -
+1 - - ==
-1 - - -
N - - =
.2 -— - -
-1 — .= -
.2 - .- ~=
.1 - - =
. — e -
.1 = - -
N -- -~ -
.2 -- - -
.1 ~= -- --
-1 - - -
.1 - - -
-1 -- -— -
-3 7.3 - -
-1 - - -
.1 - - -
.2.2 (.3.4.3 -- -
.1 - - -
W - = -
.1 -- e -
.1 - -- --
-1 - - -—
.1 - - -
.1 - - ~-

i

23

9 0 4

3 0



IKOEX OF COMMENTS OM THE DRAFT ENVIROMMEKTAL ASSESSMENT FOR THE YUCCA MOUNTAIN 5ITE

CLASSIFICATION
LETTER COMMENT  ~-m~evwmomomm—mn O
STATE RAME ORGANIZATION NUMBER WUMBER FIRST SECOND THIRD FOURTH
Ristrict of Columbia (continued)
01387 00005 C.2.).} -~ — .
61387 00006  C.3.1.1 - - -
91387 80007  C.2.2 — - .
61387 00008A C.2.7.1  -- — -
61387 00008B C.2.7.7  ~-- — —
91387 00009  C.2.2.1 -~ - —
01382 60010 C.83.1.2  -- _— -
81387 00010 £.2.2.1 -~ — —
91387 000128 C.2.2.0  ~- - .
91337 O0DYI2B C.2.2.1 -~ — —
91387 00912C C.3.1.1 - - —
21387 006320 C.3.1.1 - — —
01387 000226 C.3.3 - - —
e1387 @001ZF C.2.2.1 - - —
031387 00023  C.3.3 . - —
21287 o080i4  C.3.3 - - —_—
01387 00015  C.3.3 - - —
01387 ©000I6A C.2.7 _— — -
03387 000168 C.2.4.1 - - —
01387 00016 C.2.4.1 - .. -
91387 000160 C.2.4.1 -~ — -
01387 00017 €.2.6.) -~ - "
21387 00018  C.3.4.3  C.7.3 - -
01387 00015  C.2.4.1 - - —
01387 00020 C.2.4.3 - - .
01387 00627 C.2.4.1  C.3.4.3 - -
01387 000228 C.2.6.1  ~- - —
DI387 000228 C.2.4.1  -- - _—
01387 000237 C.2.4.1 - - "
01387 000238 C.2.4.1 -~ - "
01387 00024  C.2.4.1 - - _—
01387 06525 C.2.4.1  -- - _—
Bevick, wavid Eavironmental Policy Institute 01388 G8GO1  C.3.3 -- - -
01388 00002  C.2.1.1  -- - -
01388 00005  C.2.1.1 - - -
01388 00006  C.3.1.1 -~ - .-
01388 00007  C.2.2 - - _—
01388 0Q000RA C.2.7.1  -- — —

0 8 1 7 2 4

8 00



81-6°0

INDEX DF COMMENTS O THE DRAFT ENVIRONMENTAL ASSESSHMENT FOR THE YUCCA MOLNTAIN SITE

STATE RAME

Bistrict of Columbia {continued)

Berick, davig

ORGANIZATION

LETTER
NUMBER

Envirormental Policy Institute

01388
01388
01388
01388
G388
91388
01388
01388
01388
oi3aa
01388
01338
otisa
01328
01348
81348
01358
gi3sa
01388
01388
01388
61388
21388
01388
0y 388
o1388
01388
b1388
03389
03389
01389
01389
01389
01389
01389
01389
51389
01328

COMHENT
NUHBER

00Go8a
00009
i3]
agoti
200124
00128
0001 zL
a00i20
Q0012
@001 2F
80013
00014
Go015
Bo0i6A
B00168
B0016C
obo1eD
@po17
Ga01s
02019
60020
80021
400224
090228
090234
68023E
#0024
00025
0000}
aggo2
40005
00006
gooo?
G0003A
000088
agyn9
a0Qio
agoti
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FOURTH

CLASSIFICATION

SECOND THIRG

c.7.2 - -
C.3.4.3 - -



61-6°0

INOEX OF CGMMENTS ON THE ORAFT ENMVIRONMENTAL ASSESSMENT FOR THE YUCCA MOUNTAIA SITE

CLASSTFICATION
LEYTER COMMENT - -—
STATE NAME ORGANIZATION NUMBER MUMBER FIRST SECOND THIRD
Disirict of Columbia {continued)

Dilas aop12a  C£.2.2.1 - - -
6i3as Q00128 £.2.2.1 - - -
01389 gog12C C.3.1.1 - - -
03134% eo0i2D €.3.1.1 - —_ -
01389 GQODIZE €.3.3 - J— _—
01389 goelzF  C.z2.2.1 - - -
01389 00013 £.3.3 - - -
01389 80014 €.3.2 - - —~—
01389 a001s €.3.3 —_ -— —_—
01389 00016A c.2.7 - - —
01389 200168 £.2.4.1 - —_ -
01389 00016C C.2.4.1 - —_— _
G389 00016D C.2.4.} -~— - -—
01389 a8017 C.2.8.1 -— - -
07339 40018 £.3.4.3 £.7.3 - -~
01389 00019 C.2.4.1 -- - _—
01389 00029 Cc.2.4.1 — -— _
01389 00021 C.2.4.7  C.3.4.3 - -
01389 0006224 C.2.6.1 - - _
41389 000228 C.2.4.1 - - _
01389 000234 C.2.5.1 — —_— —_—
01389 00623B C.2.4.1 - _— —-—
01389 00024 C.2.4.1 — -— _
41389 G0025 C.2.4.1 - - -
Berick, David Environmental Policy Institute 01386 06001 Cc.2.t.1 - - -
a1i8é 00005 c.2.t.1 - - _
013186 00006 C.3.1.1 - — _
0138a 00067 c.2.2 - - -
01386 0Q0GBA c.2.7.1 - - _
01386 0g0BBE C.2.7.1% - - _—
01386 oooes c.2.2.1 - - -
01386 0Goto C.3.1.2 - —— -
01386 DTHIR R c.2.2.1 -- - _—
01386 0a012a £.2.2.1 -- - _—
01386 ppo¥IzZB  (C.2.2.1 -- - -
01386 00032C C.3.1.% -- - -—
01386 090120 C.3. 1.t -- _— _—
01386 00012E c.3.3 - - -



0T-6"3

INDEX OF CIMMENTS ON THE DRAFT ENVIRONMEMTAL ASSESSHMENT FOR THE YUCCA MOUNTAIN SITE

CLASSIFICATION
LETTER COMMENT g e
STATE NAME ORGANIZATIDR NUMEER NUMBER FIRST SECOND THIRD FOURTH
pistrict of Columbia (continued)

01386 00012F c.2.z2. - —— _—
01386 0oG13 C.3.3 - - -
01386 00014 C.3.3 - - —
31386 ooel1s5 C.3.3 -— - .
01386 00016A C.2.7 -— — —
01386 000168 C.Z.4.1 - - -
01386 00016C c.2.4.1 - _ _
81386 G0016D C.2.4.1 — - _—
81386 ooo1 7 €.2.6.1 - _— _
G1386& 00418 C.3.4.2 - - -
01386 60019 C.2.4.}) - _— _
012386 00020 £.2.4.1 - - _—
01386 eoo2s C.2.4.1 C.3.2.3 - —_—
o1386 a0022A C.2.6.1 - - -
01386 000228 C.2.4.1 -- - -
61386 00021A C.2.5.1 - - —
ol1386 066218 C.2.4.1 -- - _—
01386 0oop24 C.2.4.1 -- - _—
¢1286 00025 C.2.4.1 - . _
Blakey, L. H. Department of Army, Plan. Div. 02065 00026 c.2.7 -- - -—
02085 20027 €.3.1.1 - -_— -
02045 6028 C.3.1.% -- _—— _—
02065 60033 C.3.t.2 - - —
02065 00034 C.3.3 - - _—
02065 006845 C.3.1.1% - —— -
02065 00066A (.3.1.1 - - _—
92065 00077  C€.3.1.1 - C.8.2 -
02069 200913 c.4.1.2.1 -- —_ —
020689 gaoa2 C.4.1.3.2 -- —— -
62069 g00a3 C.4.1.3.2 -- - _—
Blanrhard, Bruce U.5. Degt. of Interior 02123  0000) c.2.7 - - — -
02123 00002 c.z.t.1 -- _— -
02123 0094 £.2.3.3 - - -
02123 040005 C.3.4.4 -— - -
02123 80uGE C.3.4.4 -- - _—
02123 coae7 C.3.4.3 - - _——
02123 00008 C.3.4.3 - - -
62123 a0099 C.3.4.3 - - -



1362

INDEX OF COMMENTS ON THE DRAFT ENVIRONMENTAL ASSESSHENT FOR THE YUCCA MOUNTAIN SITE

STATE NAME

ORGAMIZATION

District of Columbia (continued)

Rlanchard, Bruce

{.5. Dept. of wnawwgmﬂ

LETVTER
NUMBER

COMMENT
NUMBER

oBoro
aaoit
0012
00013
aqat4
45015
60016
0GotT7
oqnte
a001%
npogzo
goo21
20022
48023
00524
6a025
o0tg26
00027
ponza
80029
ano3d
00031
00032
86033
00034
00035
00036
0Ga37
00039
oooan
ogg4t
0047a
000478
o0DCa?
dooes
00001
oodos
0¢0gs

FIRST
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INDEX OF COMMENTS ON THE DRAFT ENVIROMMENTAL ASSESSMENT FOR THE YUCCA MOUNTAIN SITE
CLASSIFICATION

STATE MNAME

LETTER
. ORGANIZATION RUMBER

District of Columbia {continued)

61538
01598
81538
01598
01598
01598
01558
01598
01598
071598
01598
Q1598
01594
01598
81593
01598
61598
01598
01598
061598
01598
01558
01598
1598
51598
21598
01593
81598
03593
01598
81598
01598
015948
61558
01598
01598
01598
01594

COMMENT
NUMBER

00006
0007
00008
00009
00010
00011
80012
00013
40014
80015
80016
00017
20018
00019
00620
00021
00022
00023
00024
00025
0026
00027
00028
80029
00030
00031
00032
00033
00024
00035
00036
80637
00039
00640
0004}
00043
80045
00046
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INDEX OF COMMENTS ON THE DRAFT ENVIROMMENTAL ASSESSMENT FOR THE YUCCA MOUNTAIM SITE
CLASSIFICATION

L]

LEYTER COMMENT oo
STATE NAME ORGANIZATION NUMBER NUMBER FIRST
Ristrict of Colimbiz {rconiinued)
01598 000474 C.3.4.)
61SS8 000478  {.3.4.1
0158  00047C C.3.4.1
81588 00048  [.3.4.3
81558 00049  (.3.4.3
) 01588 00053  (.3.4.3
0I5B  80055C C.3.4.3
01528 00056  C.3.4.3
01598 00057  (.2.7
61538 00058 C.3.1.2
01598 00059  C.2.7
01588 00060  C.2.7
01588 00189  (.3.4.3
01598 00200  {.2.8.3
01598 06217  C.2.7
01598 00245  C.3.4.4
01598 00246  C.3.4.1
01598 00247  £.3.4.1
01598 00248  C.3.4.1
01538 00249  C.3.4.1
61598 00256  C.3.4.1
61598 00251  C.3.4.2
B1598 09252  C.2.4.1
61598 00253  C.2.7
61598 00254  (.2.7
01598 00255  C(.2.7
81598 00256 C.2.7
01598 00257  C.2.7
61598 00258  C.2.7
61598 06259  C.2.7
01598 04280  C.2.7
01598 00261  C.2.7
81598 00262 c.2.7
01538 00263  €.2.7
61598 00264  C.2.7
01598 00321  C.3.4.3

FOURTH




nT~6°3

INDEX OF COMMENTS OM THE DRAFT EMVIRCHMENTAL ASSESSHMENT FOR THE TUCCA MOUNTAIN SITE

CLASSTIFICATION
LETTER COMMENT = oo oo oo e
STATE NAME GRGANIZATION NUMBER NUMBER FIRST SECOND THIRD BURTH

Ristrict of Columbia (continued)

G1598 00326
01588 00327
01598 00328A
01858 06335
Blanchard, Bruce U.S. Dept. of Interior o122 000481
62122 00042
082122 o004
0z2122 80GOS
82122 00006
02122 00007
02122 opo08
02122 06009
02122 60610
02122 040611
42122 00012
02322 00033
0z122 60014
62122 00615
02122 acoi 6
02122 0aoi7
02%22 phiTig Fo
02122 80619
62122 €G0zD
02122 eo021
02122 0bpo22
02122 00023
02122 00024
02122 00025
62122 £0026
02122 ono27
02122 onozs
02122 00029
02122 00030
02122 00031
p2122 00032
82122  00G33
g2122 00034
D222 00035
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.
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INDEX OF COMMENTS ON THE DRAFT ENVIRONMENTAL ASSESSMENT FOR THE YUCCA MOUNTAIN SITE
CLASSIFICATION

LETTER COMMENT S ———

STATE NAME ORGANIZATION NUHSER NUMBER FIRST SECOND THIRD FOURTH

Bistrict of Columbia (contirued)
BI565 00032 C.3.4.1 - - -
41555 00033 C.3.4.1 -- - -
01565 00034 C.5.4.2 - _— -
01565 00035 C.1.4.2.1 -- - —_—
01565 20036 t.3.4.2 - - -
01585 ga037 C.l.4.2.3 -- - -
01565 86039 c.z.?7 -- - -
01565 coo40 c.2.7 - - -
81565 gooe? c.2.7 - —_ _—
B1565 BO0AZA £.5.8 -- - -
81565 000428 c.5.1 - - —
01565 00643 c.2.7 -- - —_—
0¥565 00034 c.3.1.3 - - _—
01565 ¢o045 c.3.1.3 - - -——
01565 006436 £.3.1.3 - - _
a1565 Q0047 c.4.7.2.2 -- - -
01565 00038 c.3.1.3 - - -
01565 GGOA9 £.3.1.3 - — -
01565 00050 C.3.1.3 . - -
01565 a00Gs 1 C.4q.1.1 - - -
61565 00052 C.4.t.1 — _— -
01565 00053 C.4.1.1 - - —
. o ] 61565 00054 C.5.¢ - —_— —
) . BESES Q0055 c.4.1.1 - - -
OTE8S 00056 C.4.¥.3.3 -- - -
01565 00057 c.4.1.2.1 -- - —
GISE5S Q0058 c.4.1.2.2 -- _— _—
[ 33-1:13 40059 c.4.1.2.2 -- - —
81565 00060 c.4.1.2.2 -- . -
01565 GOBG c.4.1.2.3 -- - _—
01585 00062 c.4.1.3.2 - -—— -
01565 00063 c.4.7.3.5 -- - -
01565 00264 C.4.1.3.6 -- - .
01565 00065 C.4.1.3.6 -— _— -
. 01565  (0D6&E c.4.1.3.6 -- - -
41565 00067 C.4.1.3.6 -- -z ——
61565 00048 C.4.1.3.6 -- - -
01565 00069 cC.4.1.3.6 -- -z —_—



€2-6°D

INDEX OF COMMENTS ON THE DRAFT ENVIRONMENTAL ASSESSHENT FOR TRE YUCCA MOUNTAIN SITE

STATE NAME

Pistrict of Columhta (continued)

Blanchard, Brucg

ORGARIZATION

U.5. Dept. of Interior

LETTER
NUMBER

92122
02122
02122
02122
02122
02122
02122
01565
01565
01565
01565
01565
07565
01565
01565
01565
01565
01565
01565
81565
01565
21555
01565
01565
01565
01565
81565
01565
01565
01565
01565
D565
81565
01565
81565
01565
61565
01565

COMMENT
NUMBER

00036
00037
70039
00040
00031
00046
00047
00001
00092
00603
00004
00005
00066
00067
00008
90009
00010
00011
00012
00013
00014
00015
00016
00017
00018
00019
00020
26021
000322
00023
00024
00025
00026
00027
00028
00029
00030
0003}
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INDEX OF COMMENTS ON THE ORAFY ENVIRDNMEMTAL ASSESSMENT FOR THE YUCCA WMOUNTAIN SITE

CLASSYIFICATYON
LETTER COMMENT oo oo m e m e mm
STATE NAME ORGANIZATION NUMBER  NUMBER FIRST SECOND THIRD FOURTH

v —— —————— - e U e rm bt e b o —— ——— ——— e ey -

gistrict of Columbia (continued)

81565 00070 -4.1.3.6 -~ e -
81565 06a7 .7 - - -
91565 00072 A4 - - ——
91565 08073 .4.2.2 - - —
81565 00074 7101 -- - -
81565 00075 .7.1.1 - - -
01565 08476 7.1 -~ - .
91565 60077 1.2.6 -- -~ -
01565 00078 .7.2.8 e — -
01565  0GD7Y 2. - —— -
01565 00080 .7.4.3 - - -

01565  00RS?
01565 60082
01565  O00sl
0t1565 00084
01565  QGO8S
01565  DOOBG
01565 00087
01565 00088
01845 00089
01565 00090
81565 00091
01865 Q0092
0156% 00093
61565 00094
01565 00495
01565 00096
01565  G0O097
01565  ¢00Ys
G565 00099
01565 o0l00Q
gises 0N
01565 Q0142
01565 00103
al565 00104
0t%65 00105
81565 00106
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BI~6°D

INDEX OF COMMENTS ON THE DRAFT ENVIRONMENTAL ASSESSKENT FOR THE YUCCA MOUNTAIN SITE

LETTER
NUMBER

STATE NAME

ORGANIZATION

{contimeed)

Q1565
01565
01565
01545
01565
015465
01565
01565
01565
01565
01599
gis9e
01599
01599
01599
01599
01599
01599
01599
91599
81599
0159%
21599
615859
21599
6159%
81599
81599
61599
81588
B1599
a159%
0159%
61559
01599
01599
21599
81599

Tanchard, Bruce

¢.5. Bept. of Interior

COMMENT
NUMEER

80107
aotas
00109
aona
0111
goit2
80113
oot1a
00115
00116
0cogt
o002
0004
00005
Q0006
6on67
toood
06009
aGoto
80017
20012
a0013
cae1s
goais
80016
8ao1?
coois
6ag19
gdo20
aBo21
B9a22
05023
00924
00025
00u26
o027
00028
00029

CLASSIFICATION

FIRST SECOND THIRD
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67~6°0

INDEX OF COMMENTS OK THE ORAFT ENVIRONMENTAL ASSESSMENT FOR THE YUCCA MOUNTAZM SITE

CLASSIFICATION
LETTER COMMENT & -————-w-ommm-- - e
STATE RAME ORGANIZAYION WUMEBER NUMBER FIRST SECOND THIRD FOURTH
District of Columbia (continued)
81599 00030 C.3.4.3 - - -
61599 0003} C.3.4.% -- - -
0159%  0003% C.3.4.% -~ -- -~
01599  0R013 C.3.4 - - -
41599 00634 £.3.4.2.17 - - -
61599 030635 c.3.4.2.17 -- - --
81599  doe36 C.3.4.2 -- - -
03599 00037 C.3.4.2.3 -- - -
03599 0003% c.2.7 - - --
01596 06040 C.2.7 -- - -
41599 @004l c.2.7 - - -
61599 podAVE C.3.4.1 - -- -
01599  00042C C.3.4.1 - -- --
035%9  0d048 C.3.4% -- - --
01599 000504 C.4.1.2.1 (.3.4.% - --
61599 80062 C.3.1. - -- -
61599 80066 C.4.1.4 c.2.3 - -
01599  0GO6S C.3.1.1 - - --
01598 00069 C.3.4.1 - -- -
841599 00L70A  (.3.4.1 -- - -
81599 00070B  C.3.4.1 -- -- --
01599 HpO7OC C.3.4.1 -- - -
61599 00871 C.3.4.1 -- -- --
03558  DOO7Z c.3.8.2.1 -- - -
o1599 00076 C.3.4.3 - - -—
51559 00078 £.3.4.3 -- -- -
015959 006780 C.3.4.3 - -- -—
81599  GOg79 £.3.4.3 - -- -
$1599 00981 c.2.7 -- - -
41599 00082 c.2.7 -- -- -
01595 80083 c.2.7 - -— -
815839 00203 c.3.1.1 -- -- -
01599 00209 C.2.8.3 -- -— -
01599 09216 c.z2.7 -- - -
01599 04217 c.2.? -- -- --
01599 60226 c.2.7 -- -- -

b J
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IRDEX OF COMMENTS ON THE DRAFY ENVIROMMENTAL ASSESSMENT FOR THE YUCCA MOUNTAIN SITE

STATE NAME

ORGANTZATION

Bistrict of Coalumbia (contimsed)

8ianchard, Bruce

$.5. Dept. of Interior

LETTER
RUMBER

41599
01599
1594
01599
01595
#1599
01599
01559
1599
01566
91566
61566
61566
61566
41566
015566
01586
1366
#1566
01566
01566
01566
0566
01566
01566
81566
03566
91566
01566
01566
o1566
#1586
07566
01566

01566

01566
01586
2566

406246
80247
anz4s
a0249
40258
a025%
80252
302528
20264
80002
00063
00004
a008s
00006
00007
00068
00493
20018
000711
00032
20933
o064
90815
800%¥6
0001}7
ao0ie
80019
46020
000621
00022
ogaz23
00024
00925
00926
00027
ao028
40029
00030
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18-6°D

INDEX OF COMMENTS ON THE DRAFY ENVIROHMENTAL ASSESSMENT FOR THE YUCCA HOUNTAIN SITE

CLASSIFICATION
LETTER COMMENT ——— -
STATE NAME ORGANIZATION NUMBER NUMBER FIRST SECOND THIRD FOURTH
District of Coluebia (continued)
61566 00021 .3.4.1 -- - .
0§566 00032 L340 - - rem
01566 00033 N0 | —— e -—
otS566 00034 3421 - .- —
GiS6H  0N035 .3.4.2.0 -~ - —
01566 060316 .3.4.2.3 - - —
6586  QUel7 .£.3.2 e - -
01566 00038 2. . - ——
01566 00039 .2. - . -
01566 04040 2. —-— - e
Gt566 003123 .3. - - —_—
1566 Q0124 .3, .- —— e
ai566 80125 <3 - e -
1566  Gol2e .3 - e -
ai566 00127 .3, - - —_—
0i566 pOI28 .3, -— —— —

G1564 20129
015646 0130
01566 0813}
1566 08132
81566 00133
815566 00134
Blanchard, Bruce U.$. Dept. of Interior 01567 0000}
41567 oGoa2
81567 00004
01567 09805
1567 0egos
01867 go0s?
01567 eooos
01567  GDOO0Y
Ms67  CABI0
015867 cooNn
01567 co012
01567 00013
01567 cool4
01567 80815
01567 00016
81567 o7
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INDEX OF COMMENTS ON THE DRAFT ENVIROMMENTAL ASSESSMENT FOR THE YUCCA MOUNTAIN SITE

STATE NAME

ORGANIZATION

LETTER
NUMBER

District of Cojumbia (continued)

Buren, Mindy A.

LeBoeuf. Lamh, Leiby, & MacRae

61567
01567
01867
41567
81567
01567
41567
81567
21567
q1567
81567
01567
01567
01567
81567
81567
81567
81567
01567
01567
41567
a1562
01567
02252
Q2252
92252
02282
Q2252
42252
02252
Q2282
02252
02252
02252
42252
62252
Q2252
02252

COMMENT
NUMBER

o018
08819
80820
00021
90022
06023
00624
90825
anezs
8027
09628
00029
00030
05031
200632
05033
ooB3¢
00035
00036
an9l17
000348
0Bd39
oncae
00001
oonaz
00003
80004
00095
00006
80067
0008
20009
05010
¢aald
opa12
oeo3
00014
00015

CLASSIFICATION
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INDEX OF COMMENTS ON THE DRAFT ENVIRONMENTAL ASSESSHEKT FOR THE YUCCA MOUNTAIN SITE

pistrict of Columbia {continued)

favis, Johin Q.

ORGANIZATION

LETTER
HUMBER

92252
02252
02252
Q2252
42252
62252
022582
02252
02252
02252
82252
62252
92252
02252
02252
02252
02252
02252
02252
02252
02252
02252

02252
02252
n2252
02252
02252
02252
92252
02252
62252
02252
02252

4.8. Huclear Reg. Commission 01637

naiz7
e1637
01038

COMMENT
NUMBER

oonle
Gog17?
00g18
0Go19
00020
appzy
06022
00023
ogc24
B6G25
0Go26
ooo27
00028
05029
00030
DBRo3}
48032
60033
00034
0035
0G036
an937
Goais
#0039
400490
a0041
00042
00043
00043
00045
00046
00347
¢0048
00043
00008
00137
00139
08009

CLASSIFICATICN

FIRST SECOND THIRG
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INDEX OF COMMENTS ON THE DRAFT ENVIRONMENTAL ASSESSHENT FOR THE YUCCA MOUNTAIN SITE

ORGANIZATION

District of Columhia (centinued)

Davis, John G.

Bavis, Jobn G.

Bavis, John G.

U.5. Nuclear Reg. Commission

U.5. Muciear Reg. Commission

U.5. Nuclear Reg. Commission

CLASSIFICATION

LETTER COMMENY
HUMBER NUMBER FIRST SECOND

81038  Gaoio C.3.4.2 --
01838 00215 £.2.7 -—
01838 00017 c.2.7 -
01038 00018 c.2.? --
GIO3E  ODOE4 c.2.4.1 --
01038  0D08S £.2.4.1 -~
1838 00087 €.2.1.2 C.7.4
01033 ool C.3.4.2.3 --
ateis  00Ri2 C.2.4.3 -
01039 00015 C.7.3 --
ar3s 00199 C.3.4.1 -
21039 00200 c.2.7 --
21040 00005 C.5.3 c.8.2
aroag  00¢10 €.3.4.2.3 --
or045  @o0}!? C.3.4.3 -
n1040  cootd C.2.3 -
g1e40 00168 £.3.4.1 --
21049  GOV69 C.3.34.1 -
J1080 007G C.3.4.1 --
07041 0013 C.3.1.3 €.2.4.2.3
Lioat 00014 C.3.4.3 -
ol 00815 £.3.1.2 -
21041 o018 C.7.3 -~
01041 90214 C.3.41 -
1043 09215 C.3.41 --
0i042 80007 £.5.7 -
o104z 00002 C.5.7 -
21032 00003 C.5.1 -
0ic22 00004 C.5.1 -—
01042 20005 c.5.2 --
01082 00006 €.5.2 -—
01042 o007 c.5.2 --
01042  DOOYB C.5.4 --
01042 00009 C.8.3 £.3.4.2.3
G1042 0001 C.5.10 -~
01642  BAO1] C.3.4.3 -
01042 00072 c.3.1 £.2.7
010842 00613 C.2.a1 -

FOURTH

R 1

- A



SE-6°D

INDEX OF COMMENTS ON THE DRAFT ENVIRONMENTAL ASSESSMENT FOR THE YUCCA MOUNTAIN SITE

_ CLASSIFICATION
LETTER COMMENT e e
STATE HAME ORGANIZATION NUMBER NUMBER FIRST SECOND THIRD FOURTH
Ristrict of Columbia (continued}
61042 00014 .3, c.2.7 - -
01042  0DDIS 4.1.3.1 (C.2.7 - -

01042 00016
01042 6GG17
01042 00018
81042  oopte
01042 00020
01042 soo2)
01042 00022
01042 00023
81042 00024
01042 00025
21042 80026
01042 00027
st042  §0028
21042 00029
ol042 QG033
61042 50033
0i042 0032
91042 00gi3
03042 DO034
01042 00035
23042 00a3é
Q1042 00037
01642 00038
01042 00039
01042 60040
01042 00G4i
01042 00042
1042 00043
01042 000442
01042 00045

Javis. et B U.5. Muclear Reg. Coemission 91042 00046
01042  o0nay
Di042  0co48
01042 00049
01042 00050
01042  0045?
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INDEX OF COMMENTS OM THE DRAFT ENVIROMMENTAL ASSESSMEMT FOR THE YUCCA MOUKTAIN SITE

_ CLASSIFICATION
LETTER COMMENT  —mmmmmmcmmm—moee R
STATE NAME DRGANIZATION NUMBER NUMBER FIRST SECOND THIRD FOURTH
Ristrict of Lolumbiz (continued) - A T
01042 00052 C.4.3 - -- --
Q1042 00053 C.4.3 -- - -
41042 Qo054 c.4.3 - - --
01042  GOOSS €.4.3 .- - --
Qt042 00056  C.4.3 -- - --
Q1042 00057 C.4.3 - -- --
31042 00058 €.6.5 - -- -
01642 00059 C.8.4 -- -- -
01042 00060 C.7.2 - - --
0ig42 000G\ c.8.3 - - --
01042 00062 C.5.4 - - --
0104z 00063 C.4.3 - -- -
01042  GO064 €.7.2 -- -- --
01042 00065 C.7.2.3 -- .- --
61042 000G6 £.4.1.3.4 -- -- -
01042 00087 €.7.2.2 - -- --
£1042 00068 C.6.5 -- -- --
0:d4z 00069 C.6.5 - - -
01042 00070 c.7.3 - -- --
91042 00071 €.7.3 -- - --
Bledz 00072 C.7.3 -- -- --
81042 048073 C.7.3 - - -—
01042 00074 C.7.3 - - —-
81042 00075 C.7.3 -- - -
01042 00076 c.2.4.1 €.7.3 - --
6104z 00027 c.2.4.1 c.7.3 - --
£1042 00078  (.4.3 - - -
01042 00079  C.7.4.3 -- -- -
81042 00080 C.7.4.5 - - --
01042 00081 C.5.9 - -= -
01042 0060682 €.5.9 -— -- -
61042 00083 C.7.2 -- -- --
Q1042 DDO8S C.6.3 - - --
01642 00085 c.6.4 -- -- ~—
01042 odode C.6.5 -- —- -
4i042 00087 C.6.4 -- -- --
01042 00088 C.7.2.4 -- -- -
01042 oooB9 C.7.2.3 - - --

- 4 ™0
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INDEX OF COMMENTS OM THE DRAFT ENVIRONMENTAL ASSESSMENT FOR THE YYCCA MOUNTAIN SITE

STATE NAME

LETTER
ORGANIZATION NUMBER

District of Columbia (continued)

41042
proaz
01942
01042
0FO42
&ro42
81042
01042
21042
01042
Gi042
21042
01042
B1042
01042
01042
01042
01042
at04z
01042
01042
Q1042
01042
g 642
01042
01042
01042
27042
01042
61042
61042
01042
91042
81042
ato4z
o042
@1042
01042

0G990
0009t
80092
00693
00094
00095
LLOL
00097
g0098
00099
0080
o0ian
06102
00103
00104
00105
00196
0c1G7
00108
06109
68110
o1
GeYi12
@01113
00114
a01is
60116
08117
00118
00119
066120
00121
00122
00123
00124
Ba125
at126
06127

OOOMPODROOOORNROO0DN0N
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“seconn THIRO
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INDEX OF COMMENTS OM THE DRAFT ENVIROMMENTAL ASSESSMENT FOR THE YUCCA MOUNTAIN SITE

STATE NAME

ORGANTZATION NUMBER

Ristrict of Columbia (continued)

01042
61042
01042
81042
01042
G042
01042
01042
01042
21042
01642
01042
a1642
01642
21042
01042
01642
01042
01042
01642
ol042
ai042
0042
el642
01042
61042
01042
01942
67042
01642
061042
01042
01042
61042
01042
oroq2
919042
01042

gol2s
a012%
00130
86131
aGr32
00133
00134
00135
09136
30137
80138
40139
80140
6014}
goi42
00133
a0ta4
20145
Q0146
00147
agi48
a0149
00150
20151
00152
00153
00154
Go155
00156
00157
¢0158
00159
otlen
00tel
00162
00163
00tes
00165

CLASSIFICATION

I I T T e
] I R

v

+ .

mimmnoetnthrrininrdnidnnin vt LA L 0
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INDEX OF COMMENTS ON THE DRAFT ENVIRONMENTAL ASSESSMENT FOR THE YUCCA MOUNTAIN SITE

STATE NAME

LETTER
ORGANEZATION NUMBER

{zontinued)

01042
01042
at042
01042
2042
21042
a1042
a1e42
01042
01842
01042
23042
61642
Q1042
Gra42
G1o42
G1p42
1042
Qia42
21942
81642
G1042
ates2
01642
01642
01042
01042
a1d42
91042
019042
91042
01042
01042
01042
01042
01842
63D42
01042

¢dlas
gale?
aei6es8
a8iées9
48178
40171
gaLvz
B@i73
oBi74
0B175
08176
oB177
98178
eo179
oniad
o681
boiaz
b1l
00134
pnigs
Dhigs
00187
opies
80189
¢0150
2019}
00192
86193
00194
29195
02196
00197
00198
08199
002090
60281
00282
60203

FIRST
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.
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CLASSIFICATION
SECOND THIRD
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INDEX OF

STATE NAKE

COMMENTS 0 THE DRAFT ENVIROMMENTAL ASSESSMENT FOR THE YUCCA MOUNTAIN SITE

ORCGANIZATION

Distrigt of Colupbiz {(continued)

Bavis, John &.

Bavis, John G.

PDavis, John G.

Finamore, Barbara

Garrison, Roy F.
Hirsch, Ailan

.5, Nuclear Reg. Comission

$.5. Muclear Reg. Commission

U.5. Ruclear Reg. Cosmission

Matural Res. Defense Council

U.5. Dept. of Energy
U.S. Env. Protection Agency

LETFER
HUMBER

01642
0104z
ala€2
01042
a4
01043
01043
(L LE]
21043
61043
c1044
aig4s
01044
plnas
01044
41044
61936
6ia36
81244
21244
giz4¢
81244
61244
01244
01244
01244
01244
01244
01244
D244
01244
01244
01244
01244
0le77
81397
a13sy

COMMENRT
NUMBER

00204
08205
0a2a6
Ga207
00013
460014
20020
46108
00218
6ez219
anoti
00012
000614
000315
60200
oozl
60157
00158
600463
08002
86093
00004
no0as
00006
60607
gocos
06009
24430
00011
90012
00013
00014
09015
oodle
o600
80901
40002

CLASSIFICATION
SECOND  THIRD
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INOEX OF COMMENTS ON THE ORAFT ENVIRONMENTAL ASSESSMENT FOR THE YUCCA MOUNTAIN SITE

1960

N CLASSYFICATION
LETTER COMMENT  mommmmmc e cummm e st e e ot e
STATE MAME ORGANIZATION RUMBER NUMBER FIRST SECOND THIRD FOURTH
Disteict of Columbia (continued)
01387 04043 C.3.4.1 .- _— -
01397 00004 £.3.4.3 - - -—
01397 00005 C.3.4.3 -- - -—
01397  J0006 £.3.4.3 - -— -
013%7 Q0007 c.7.3 C.2.4.1 - e
01392 boGoR c.2.7 - - -
01397 40009 £.2.7 -- - -
01397 00058 c.2.5.3 - - -—
07397 00082 c.5.1 -- - -—
01397 06083A C.5.1 -- -— -
G1397  GOOB3B  C.4.1.2.2 - - —
0¥397 00G8IC (C.4.1.2.2 -- - -
01397  000B3ID (.4.1.2.2 -- - -
01397  OO0BIE C.4.3.2.2 -- -— -
D1397 00083F C.7.4 - - -
01397 00083 C.4.1.2.2 -~- - -
013197 o0083H C.4.1.2.2 -- -— -
G1397 000B4A C.4.1.1 -— - -—
1397 00084 C.4.)1.1 - - -
91397  00G8S C.7.4.3 C.4.3 _— -
H1397 OOUBS €.6.5 - - —
gi3g? 00087 c.4.2 —e - ——
01397  00U93 C.3.1.2 -- -— -
613927 00097 c.2.7.1 €.4.1.3 - --
Hodel, Secretary Donald U.S. Dept. of Energy 01716 0000 c.2.8.2 - -- --
Kearney, John J. Edison Electric Institute Q1275 00000 g.2.2.1 .- - _—
a1278 Qo062 C.2.7 -- - _—
612725 00003 c.2.7 - - _—
01275 o0004 €.3.3 - —_— -
01275 20005 C.3.4.3 — - —
01275 00006 c.2.7 - —-— _—
01275 00007 C.3.4.3 - - _—
01275 80008 £.3.4.2 - — -
21275  0000% C.6.6 C.5.11 ¢.5.11 C.3.4.4
01275 00010 C.5.1 €.5.11 £.3.4.4 -
01275 00011 C.7.4.1 c.2.7 - -
81275 00012 C.4.3 £.2.8 - -
01275 o002 C.3.4.3 - — -

8
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INDEX OF COMMENTS ON THE DRAFT ENVIRONMENTAL ASSESSMENT FOR THE YUCCA MOUNTAIN SITE

CLASSIFICATION
LETFER COMMENT --———- B ot
STATE NAME ORGANIZATION HUMBER MNUMIER FIRST SECCND THIRD FOURTH
pistrict of Columbia (continued)
41275 00013 c.4.2.2 C.4.3 - --
212725  pOOIS C.B.2 c.2.7 - - .
R1275 0p016 c.2.7 - - _—
81275  o0peYY? £.2.1 - - -
01275 0GO26 C.3.4.4 - — -
012725 oo034 c.2.7 - —— -
01275 00035 c.3.1 - - -
61275 00036 c.7.4 - - -
031275 00037 C.7.4.4 - _— —
01275 60038 c.2.7 - - -
01275 08039 £.6.4 - - --
01275  op0ad c.7.2 - - --
g1z75  agoql c.5.1 -- - --
01275 00042 C.5.1 - — --
01275 50043 C.5.1 - - --
01275 09044 £.5.1 -- - -
g12758 00045 €.5.1 - - -~
01275 Q0045 c.5.12 -- -- - .
01275 00048 C.5.12 - - -
01275 00049 c.2.7 -- - - oo
01275 68050 c.3.1 -- -- -
01275 08051 c.2.7 -- - - o
91275 Q0473 c.2.7 - - - o
1275 06075 c.2.7 -- - - g
81275 00096 c.z2.7 - -— —- i
01275 00997 c.4.12 C.8.2.2 -- -- .
01275 06§98 c.4.3 C.4.3 - -— o
41275 66099 C.7.1.1 C.7.2.3 c.7.2.3 C.7.1.1
41275  GQ100 C.7.2.3 £.7.1.1 -— - on
61275 06101 c.7.2.3 €.7.1.1.3 C.7.1.%) -
¢1275 00182 C.4.3 C.4.2.2 €.3.7 c.7.1
01275 00103 c.4.2.2 C.3.7 €.7.1 -
81275  (H104 C.4.2.2 c.7.1 c.3.7 --
21275 00108 C.6.6 C.6.5 - --
41275  Goie9 C.5.11 -- - -—
@1275  0Bl10 C.5.11 €.5.11 - --
21275  0O111 C.4.3 C.4.3 - -
01275 0o132 c.5.11 C.5.1

=
tn
S
-
=
]
I



£r-6°'0

INDEX OF COMMENTS ON THE DRAFT ENVIRONMENTAL ASSESSMENT FOR YHE YUCCA MOUNTAIN SITE

STATE NAME

ORGANIZATION

Ristrict of Columbis (tontinued)

Kearns, Artis

Magnees, III, Col. Thomas N.
Martin, Terri

Parker, Frank L.

Santman, L.D.

LETTER
NUMBER

01278
61278
91278
0275
01275
01278
91278
03278
0275
01275
01440
01440
01440
81440
41440

dept. of Army Corps of Engineers 62697

National Parks & Con$. Assc.

Kational Research Councit

u.S. Dept. of Transportation

92185
92185
62669
02669
02669
02669
#2669
02669
02669
02669
02669
02669
026569
62669
02669
2669
02669
02669
02669
61568
G1568
01568

COMMENT
NUMBER

00114
00115
0116
wor7
58118
00119
043120
08121
ot123
00129
@000
00007
00003
COO04A
000048
06023
00801
50009
00001
80002
00003
00004
00005
soooe
00067
¢0008
G609
00010
ool
00012
0603
00014
08015
06016
09017
00001
00002
06003
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SECGND THIRD
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C.7.3
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IRDEX OF COMMENTS ON THE DRAFT ENVIROMMENTAL ASSESSMENT FOR THE YUCCA MOUNTAIN SITE

STATE. . _ NAME

District of Columbia {contined}

Severance, Owen

Shiflet, Thomas

Smith, David W,

- . .. ORGANIZATION

Natl. Parks & Censervation Assoc.

U.5. Dept. of Agriculture

LETTER
NUMBER

01568
01568
01568
01568
01568
01568
21568
21568
¢1568
01558
81568
01568
61568
61568
01568
01568
01568
01568
01568
01568
01568
01568
81276
01276
81276
81276
81276
07276
61276
01276
01276
01276
01276
01238
01238
01238
1238
00040

- COMMENT
NUMBER

oooo4
ooo0s
05006
ogpon7
pooos
oone
20010
D001
000412
nooi13
o0014
ge0is
20016
80017
noole
00022
20029
00030
60031
30032
68033
o034
0001
00002
40003
40004
ilili2. )
aooio
G0818A
26026
60032
40634
060535
G000t
apga3’
46032
00933
00001

FIRST
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SECOND THIRO
C.5. 1 c.2.7
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INDEX OF COMMENTS ON THE ORAFT ENVIRONMENTAL ASSESSMENT FOR THE YUCCA MOUNTAIN SITE

STATE NANE

ORGANIZATION

District of Columbia (continued)

Steanis, John
Swift, Congressman Al

Yeager, Brocks B.

Elgrida

Holloway, Mre. Anita
Laping, Mrs. T.
Votoe, Deboran
Williams,Jr., J.W.

Georaia

Sokol, Jean
Ve hicu-h, Mrs. 1. (.

u.5. Senate
U.5. Bouse of Representatives

Sierra Club

Florida Power & Light Company

The Wilderness Society

LETTER

DoO044
01680
G2817
62617
02517
C2617
02617
02617
02617
61239
0t1z3e
81239
01239
01239
01239
01239
01239
91239
01239
81239

Q0555
80062
826N
01556

08652
00082
03083
00083

COMMENT
NUMBER

osooz
0G001
ooy
opo02
00804
05605
odode
a0ote
80071
8900}
apoo2
090834
009038
00004
GO2os
00006
00007
00008
00849
00613

00001
000
0G0
00001

80004
00001
00602
00303

CLASSIFICATION

FIRST SECOND THIRD FOURTH
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Funderburg, kebert D.

Hail, 5.J.
Hanson, Wes & Gertie

Patchin, Margaret
Pinkham, Aller V.

Robinson, Mary & Owight'

INDEX OF COMMENTS ON THE DRAFT ENVIRONMENTAL ASSESSMENT FOR THE YUCCA MOUNTAIN SITE

ORGANIZATION

LETTER
NUMBER

C.ANM.E

State of Idaho

Nez Perce Tribal Exec. Coom.

01162
01162
01162
01162
01162
02609
02609
00173
06173
06173
00173
00150
01142
01142
01149
01253
01253
n1253
01253
01253
21253
81283
01253
01253
01253
81253
91253
01253
61253
01253
01253
01253
01253
01585
01585

00001
00002
00002
ooons
Q0606
00001
00004
£0001
60002
0003
00004
DOGOTA
0000}
00003
00601
00001
o003
80004
20005
00006
0008
80015
ooa7s
20103
aovas
90105
09106
00107
60108
00109
0ctia
8011}
29112
00001
00002
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IMDEX OF

COMMENTS ON THE DRAFT ENVIRONMENTAL ASSESSMENT FOR THE YUCCA MOUNTAIN SITE
CLASSIFICATION

LETTER

STATE MAME DRGANIZATION NUMBER
$11ipgis

Dinelli, wWayne BuPage Audubon Society 00149

Gursh, Marla Kay aeis6l

8036}

MceGuire, Margaret A. a“omn

Rice, Larry 00172

Saith, Jill Janine 00146

Spevoa, Sam J. 80302

. 88302

Tsiang, ~asgars* 01071

Warbie, Stave 01666

Hyatt, Joba J. INtinois Central Gulf 01740
Indiana

Read, Chartotte J. Save the bunes Council 20048

Kansas

Boy Scouts of Amerfca,Pack 2 02736

Kitann, Erik 02737

Maoore-Andersen, Cargl J. 00034

Moore-Fieming, Delores B, a083e

HMoore-Jomes, Joan E. a0037

Russel), Derek 82738

Sperry, Theodore M. 80080

Tyseh, Nathan 02739
Kentucky

Keltly, James €. 40137

00197

062178

62178

a2178

02178

COMMENT
NUHBER

00001
06501
20002
00001
00003
00001
00001
00002
eoe0l
ao081
00001

(U

08001
Qa0
800061
00001
DI
00001
0090}
60001

80041
60004

oo004
00405
o008
00007

FIRST

C.3.4.4
£.3.1.2
C.3.1.2
C.5.4.4
C.3.1.2
€.3.1.2
C.3.4.4
C.3.4.4
C.3.4.4
C.3.4.4
c.z.8.2
C.3.1.2
€.3.1.2
C.3.1.2
C.2.4.4
C.3.4.4
C.3.4.4
C.3.1.2
£.3.1.2
€.3.1.2
C.3.4.4%
C.3.1.2

SECOND

THIRD




