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Department of Energy 
Nevada Operations Office 

P.O. Box 98518 
La5 Vegas, N V  89193-8518 

Dear Interested Party 

The Final Eiivirottmenrul Impact Sfatemetit (HS) f;,r the Nevada lest Site (NXY) nttd (jff-Site 
Locatioiis it1 fhe State of Nevada has been completed. This EIS examines existing and potential 
impacts to the environment that have resulted, or could result, from current and future 
Department of Energy activities in southern Nevada. The EIS analyzes four alternatives for 
managing the activities of Department of Energy programs at the NTS, the Tonopah Test Range, 
portions of the Nellis Air Force Range Complex, the Central Nevada Test Area, and the Project 
Shoal Area. In addition, proposed Solar Enterprise Zone facilities in Dry Lake Valley, Eldorado 
Valley, Coyote Spring Valley and the NTS are also examined. 

The EIS identifies the Preferred Alternative as the Expanded Use Alternative (Alternative 3)  plus 
the public education activities from Alternative 4, Alternate Use of Withdrawn Lands. This 
Preferred Alternative is the most comprehensive alternative in supporting statutory mission 
responsibilities while providing for a diversification of use to include nondefense, interagency, 
public, and private uses of the resources and capabilities available. Details on this preferred 
alternative can be found in the Sununary and in Volume 1, Section 3.6, of this EIS. A framework 
for a Resource Management Plan is included as Volume 2 of this EIS and represents the 
development of an ecosystem management-based planning process closely integrated with the 
National Environmental Policy Act process. 

The Department of Energy appreciates your participation in the development of this EIS and 
looks forward to your continued participation in the development of the Resource Management 
Plan and other activities of the Department of Energy. 

Actin'g Manager 
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M V A U A  TEST SITE FINAL ENVIRONMENTAL IMPACT STATPME.VT 

CHAPTER 1 
INTRODUCTION 

The US. Department of Energy (DOE) proposes to 
coiitiiiue inanaging the Nevada Test Site (NTS) and 
its resources in a manner that meets evolving DOE 
missions and that responds to the concerns of 
affected and interested individuals and agencies. 

This sitewide Environmental Impact Statement 
(EIS) is a type of programmatic EIS, in that it 
analyzes the impacts from DOE programs at the 
lollowing sites: the NTS, the Tonopah Test Range, 
portions of the Ncllis Air Force Range Complex 
(NAFK Complex), the Central Nevada Test Area, 
and the Project Shoal Area. These programs 
includc ongoing activities for the stewardship of the 
nation's nuclear weapons stockpile, management of 
radioactive waste, and environmental restoration. 
Also cxaniined in this EIS are newer programs, 
such as the proposed Solar Enterprise Zone 
facilities at the NTS, Eldorado Valley, Dry Lake 
Valley, and Coyote Spring Valley. In addition, 
Appendices F and J provide project specific 
analyses for the Big Explosives Experimental 

Complex, respectively. 

This EIS exanlines existing and potential impacts to 
the etivir~ninent that have resulted, or could result, 
froiii current and future DOE operations in  Nevada 
during the next 10-year period. This 10-year 
planning period accounts for both short-term (0 to 
5 years) and long-term ( 5  to 10 years) potential 
projects. However, it is a regulatory requirement of 
the DOE (10 CFK Part 1021) to review ii sitewide 
EIS of multifacility sites at least every 5 years. The 
DOE Nevada Operations Office (DOENV),  
proposes to accomplish this review through the 
Resource Management Plan process. Although a 
li-ainework for the Resourcr Mniiugeinmt PIun is 
being published in conjunction with the NTS EIS, 
the R r s o i r r w  Mnnugeinent Plrrri will take longer to 
complete than the NTS EIS. In the future, it will be 
an integral part of the National Environmental 
Policy Act process on the NTS. The DOE is 
committed to coinpleting the RP.wurce Munugenirnf 
P / I L I I ,  which is estimated to take approximately 
2 years. The 5-year sitewide review required by 

F. l i i i l i ty  .' ' and the activities conducted in the Lyner 

I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

DOE policy will utilize the Kr.sorrr-ci, M r i ~ i ~ t , ~ ~ ~ ~ i i r ~ n i  

Pkin as part of the revie\% o f  the EIS iiriil iii 
determining whether ( 1  ) the existing EIS remains 
adequate, or (2) a new EIS should be prepared 01- 

the existing EIS supplemented. A inore detailed 
discussion on the relationship between the Re.rourw 
Mnnngenierit Plori and the EIS is presented i n  thc 
Framework for the Resource Mcinnpnirnt P h i  
(Volume 2.  Section 1.4 of the EIS). 

In September 1977. the FUid ~ i i i , i r o i i i i r ~ i i / [ i l  

Inipnct Stalemerit, Newido Ti..\t Site, IVXC, Coirnr\., 
Nrwida, a broadly scvped NTS ElS, was puhlirhrd 
(ERDA, 1977). Purwant to the DOE', miFsioii 
responsibilities at that time, the 1977 EIS focused 
on an evaluation of the rnvironmeiital impacts of 
underground nuclear tests with yields o f  les\ than 
one megaton. An analysis of other intermittent 
nuclelir and non-nuclear activities that were 
conducted-and continue to be conducted-at thc 
NTS was included in this earlier EIS. In recent 
years, nuclear testing policy changes haw occurred. 
These policy changes have caused significant 
changes in NTS programs. These changes, together 
with the favorable environmental and infrastructure 
characteristics at the NTS, have resulted in 
additional DOE and non-DOE activitie5 bcing 
proposed for siting at the NTS. These proposed 
changes in operations at the NTS, and the DOE 
policy of reviewing sitewide National 
Environmental Policy Act documents, haw resulted 
in the preparation of a new' NTS EIS. Preparing im 
EIS at this time responds to public concern and 
allows for a full dialogue among the DOE arid state, 
tribal. county and municipal guvernnients; other 
federal agencies; and the _reneral public. 

Initially, the DOEiNV planned to prepare two EISs 
to he separated dong progr;unmatic lines. The 
DOE/NV Environmental Restoration and Waste 
Management EIS was to address restoration and 
waste management activities at the NTS iuid other 
off-site test areas within Nevada. The sitewide NTS 
EIS was to addres, the future m i x  of Ilefense 
Program missions/activities, stockpile stewardship. 
and alternative uses of the NTS. 

1-1 Volorne 1 ,  Chapter 1 



Thc Maniiger. IX) l i lNV,  i lcci~lt . t l  on I \ lq  IT. lW4.  
that one EIS should ht: p r q ~ i - c d  for the Uefen~c,  
F.iivironmcntiil Restixit i i in, iiiid Waste klr i i iqei i ient  
l'rograiiiy, niiil o!Iici~ p i i t e n l i i  a c t i n t i c \  con\ iJered 
I'or tlie N'I'S. Wmk then hcg;in on the prcparaiioii 
01 :I N o t i c e  of Intent i N O I )  foI thi! FIS. T h e  NO1 
w:is wtis:quently published iii thc I & i ~ i /  Nrg i . \ i r i  
011 i2ugust 1 I), I (W. 

On J i m  28 ,  19Yd, tlic state 0 1  Nevada tiled a 
Coniplaiiit tor Declaratory Judgment and In,junction 
against the IIOt. in the U.S. District Court in 

I N6Lad:i. In i t s  complaint. t l ie  state of Nev,ida 
sought t leclxaiory j u d p e n t s  tliiit the 1)OE hiis 
fai led to comply with National Environmcrital 
f'iilicy Act requiremerit\ ;it t l ie N T S ,  arid that the 
r)OF i i i u s t  iiii(i:ite ii single sitewide t.IS 101- all 
iiia.jor fedcrul actions :it the NTS. Nrvac1;i also 
sought orders to halt shipinents i l l  low-level wask  
froin Feriiald (ii DOE site loc;itcd in  Ohio), :IS well 
;is all other  transportation, receipt. stut-age. and 
disposal of i i i ixcd waste, h;rzai-dou\ wiiste. m d  othci~ 
DOE ;ipproved waste to the NTS.  I n  its coniplaint. 
Ncv;ida sought to stop the DOE from pill-siiiiig 
"Weapons Coiiiplex" activities. including nuclear- 
tehting. reswrch. and devclopment that would 
significaiiil> i i i i p i c t  the environment. unti l 
p i ib l icar im o f  the NTS EIS. 

On Ju ly  14, 1904, the state ol.Nzvada iiineridctl 11s 
original coiiiplnint to focus on eiijoiiiinp iinl), thc 
receipt, disposal, and wastc maiiagemeiit iiclivitics 
related t i ]  off-sit? waste. The U S .  District (:oui-t iii 
Nc\;rda i \ \ued iin Order on J;iiiuary 12, 1995. tli:it 
dihmissed Ncv;id;i's cl:riins regarding shipiiient (if 
Fcrnald l o v - l e v e l  waste to the N'I'S based c n  i t  

pre-enfiircement review bar under tltc 
Comprehensive F,iivironniental Rvsponw, 
('iimpeiisation and Liabi l i ty  Act. The C'otirt illw 
dismissed claiiiis regarding prep;ii-atioii o f  it i i  

t:nvironmeiital I rnpx t  St;itement hecaiise at 
iiiootiicss since this NTS ElS was u i i d e r w y .  
Claims regaiding the contents of tlie new EIS were 
also dismissed as not yet r ipe  la ad.iudication. 
However, tlic Coiirt did not disiiiiss Pla in t  
claim\ heeking injunctive relief ir0111 the dicposal of 
low-level waste from other (iff-site disposal 
facilities. 
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I of this ElS. Chapter 9 contains the list of NTS EIS 
prcparerr and contributors. Kcferences are listed at 
the end of the chapter in which they are cited. A 
glossary and an index IOllow Chapter 9. 

In  addition to the body of this EIS, the following 
appcndices are included: 

0 Appendix A - Detailed Project and Actibity 
Information 

Appendix B - Notice of Intent 

Appendix C -Relevant Regulatory 
Kcqtiirements 

Appendix D - Distnhution of the Final EIS 

Appendix E - Impuct Assessment Methodr 

Appendix F - Proiect-Specific Environmental 
Analysis (Rig Explosives Expenmental 

0 

p r l i  : I Illy) 

1 Appendix G - Amcrican Indian Assessments: 
I Final Environmental Impact Statement for the 
I Nevada Test Site and Off-Site Locations i i i  the 
1 State of Nevada 

0 Appendix H - Human Health Kisk and Safety 
Iillpact\ Study 

0 Appendix I -Transportation Study 

0 Appendix J -Classified Supplement: Project- 
Specific lnformation for Activities Conducted I 

I at the Lyner Complex. 

As part of the process for this EIS, guidance on 
addressing American Indian concerns, provided in 
an Executive Policy Memorandum (DOE, 1994), 
was considered. For this EIS, the DOE 
implemented the executive policy by inviting 
reprcsentatives of the Consolidated Group of Tribes 
and Organizations to write sections of the document 
so that their concenis and viewpoints regarding the 
alternatives and the technical analyses would be 
presented. In many instances, viewpoints of the 
American Indians differ widely from the DOE'S. 

I To facilitate review, the viewpoints of thr 
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Consolidated Group of Tribes and 0r:;iniz;ition~ 
are included in the text o f t h e  NTS EIS a s  italicized 
sections. The full text of Arnencan 1ndi;in coiiccrns 
related to the alternatives evaluated i n  tliis F.IS I, 
located i n  Appendix G. 

Two additional stiidies uere undenaben i n  support 
of this EIS: the Human Health Risk :nid Safet? 
Impacts Study, and the Transpoi-tation Stud) 
These studies are published as Appendices H and I 
of this EIS and contain the detailed infoi-mation and 
analyses that led to the transportxion. h u m a n  health 
cffects, and safety impacts conclusioiis contained i n  
this EIS. 

As part of this EIS the DOE prepired two  prcojcct- 
specific appendices. Appendix F is ii pi-(iject-specitic 
eiivil-onmental analysis for the Big l<xplo\ivc 
Experimental Facility and Appendix J is a classilied 
appendix containing information 011 the activitiei 
conducted at the Lyner Complex. The Big Explosive 
Experimental Facility is an existing facility i i i  Area 
4 of the NTS and has appropriate Notional 
Environmental Policy Act conipliancc review O r  its 
ongoing hunlter-certillcation tests and shaped- 
charge experiments (described a s  Altcrn:itive I i i i  

Appendix F). The project-specific impact analysis 
in  Appendix F has been incorporated into Chapte~- 
5 of the NTS EIS. This EIS i s  intended to co~nplcte 
the National Environmen(al Policy Act 
requirements f o r  the Big Explosive Exprrimerrtel 
Facility by evaluating the potential inipicr\ 
rcsulting from the alternatives 01- ongoing o r  
expanded use of the facility. 

The classified appendix was completed concurrcntl? 
with the unclassified portion of this NTS EIS. I t  
discusses the potential for adverse inip;ic.ts to the 
environment under routine operating condition\ 
during experiments with special nuclear iiiaterial at 
the Lyner Complex. The .ified appendix 
contains inforination on matel-ial quantitier arid 
design concepts that are classified by the DOE lor 
nonproliferation and national security reasons. Thc 
environmental impactr and public safety and health 
risks associated with these experiments are not 
classified and are included in Chapter 5 ,  
Environmental Consequcnces, under Defense 
Program activities. 
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1.2 Alternatives Analyzed 

This EIS analyzes the envit-onnienti impacts 
associated with managing tlie NTS and it? 
resources. The alternatives are structured t o  pro\ ide 
scenarios of current and future uses of tlie DOE 
nulities in Nevada that range froiii disc~intinucd 

use to expanded use. The use altcriiiitives have 
been designed to allow the DOE tu analyre and 
compare the potential environmental effects of a 
wide range of use options. The use the DOE 
ultimately selects, however, may not he one of the 
alternatives described i n  its entirety. hut a hybrid 
created by selecting specific options from within the 
alternatives analyzed. 

This F.IS identifies the impacts of past, curretit, and 
potential prograins of the DOE. The programs :ire 
included iii one or niorc ol.the four alternatives and 
fall into three basic le\'els: ( I )  current activities, 
(2) planned projects, and ( 3 )  proposed pro,jects. 
Current activities are those that are presently part of 
the normal operations of the NTS, the Tonopah Test 
Range, portions of the NAFR Complex, and other 
areas considered in th i ?  EIS, such as the Area 5 
Radioactive Waste Managerneiir Site. Planned 
prqjects are those that ai-e within the 5-year 
planning cycle and are likely to be implemented, 
such as a Solar Enterprise Zone Cacility. These 
projects are not yet included in the 5-yeai- phiinin: 
window, hut  have undergone surl'icient conceptual 
development to allow a reasonable assessment. The 
most reliable data are clearly derived from ongoing 
activities. Planned projects would present slightly 
less reliable data. Data for proposed projects would 
he the least defined, hut wci-c determined to he 
essential to a full  and open evaluation and 
disclosure of the potential effects of the alternative. 
To provide an adequate analysis, conservative 
assumptions and parameter values were used to 
evaluate potential impacts o f  the less-defined 
activities. 

Four alternatives are presented i n  this EIS: 

0 

: ' ' 

Alternative I - Continue Current Operations 
(No Action) - Ongoing DOE and interagency 
programs and activities at the NTS and other 
associated areas in Nevada would he continued 
under this alternative 

Alternative 2 - Discontinue Operations ~ Ail 
current and planned program activities iiiid 

NTS opcrations \\auld he di\coiitini~cd under 
t h i r  alternative. O n l y  the eii\ironiiicntiil 
iiic~iiiti)riiig atid \ite-security fuiictiom 
necessary foi- hum;in health, salety. a t id  
security would be maintained 

Alternative 3 - Expanded Use - The NTS and 
its resources would be made available for 
increased use to support national program.; of 
both a defense and nondefense iiatiire 

I 

0 

0 Alternative 4 - Altei-nate Use of Withdrawn 
Lands - All defense-related activities and i i i o s t  
Work for Others Program activities uould bc 

I discontinued at tlie NTS. Cenain progr-atns 
and activities that are not cun-cntly included i n  
NTS mission responsibilities ;ire also 
evaluated. This alternative could include other 
activities, such a s  the relinquishment of  
portions ofthe NTS, that would be dependent 
upon future land-use designations ; m i  
withdrawal status. 

1.3 Laws and Regulations 

This document was prepared in accordance with the 
National Environmental Policy Act of 1969; tlir 
Council on Environmental Qual i ty  (CEQ) 
regulations, which irnpleinent the Act 
(Title 40 Code of Federal Regulations [CFKI 
Parts 1500-1508), and tlie DOE'S implementing 
regulations for the National Environmental Policy 
Act ( I 0  CFR Part 1021). 

Appendix C identifies and summarizes the primary 
federal and state laws, regulations. executive order<, 
and DOE orders that may apply to the proposed 
;iction and alternatives at the NTS. I[ also provide\ 
infomiation on the current status of permit? and 
regulatory compliance for the NTS and DOE off- 
site locations in Nevada. 

1.4 Relationship of This Environmental Impact 
Statement and Other Statements 

The DOE IS preparing several other Nationd 
Environmental Policy Act documents that may 
affect the scopc of this ElS because they iiiclude the 
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NTS as an alternative location for the action under 
consideration. The documents are discussed in  the 
remainder o f  this section. In addition, Section 
1.2.6.1 addresses the EIS that the DOE plans to 
prepare for the Yucca Mountain Kcpository Project. 

'The NTS EIS is a sitewide EIS. A sitrwide EIS is 
intended to support decisionmaking at a given 
geographic location; this EIS addresses 
environmental impacts that occur as a result of  past, 
present. and reasonably foreseeable future activities 
at the site. In some circumstances, a sitewide EIS 
must take into account proposals originating 
elsewhere (such as in other DOE progran-level 
documents) that may affect facilities management or 
land use planning at the site. Such external 
proposals would he subject to separate National 
Environmental Policy Act review and 
decisionmaking processes, but would be identified. 
and their impacts incorporated in the sitewide EIS. 

When the NTS has been proposed and analyzed as 
an alternative in  one of these DOE program-level 
documents, the itnpnct of additional activities is 
included as part of the Alternative 3, Expanded Use 
iinpacts of this sitewide EIS. The discussion of 
ciinitilative impacts in this EIS incorporatcs the 
analysis presented i n  other geographically-related 
environmcntal documents, and is intended to reflect 
the iiiiixiiiitiin expected impacts for each of the four 
alternatives considered in this EIS. The National 
Environmental Policy Act reviews considered for  
analysis in the NTS E1S include those discussed in 
the followirig paragraphs. 

Waste Management Programmatic EIS-The 
Wahk Miinagerncnt Programmatic EIS provides a 
departmcnt-wide evaluation nf management 
alteriiativss for ti-eating. storing, and disposing of 
radioactive and hazardous waste. The NTS is a site 
considcred for the central or regional management 
for DOE wastes; 13 other sites are also being 
ciinsidered. Under other options, the NTS would 
inanage only its own wastes or ship sonie, or all, of 
its wastes to another DOE sitc. The Final Waste 
Managcment Programmatic EIS, which is in 
preparation, will more clearly define the role of  the 
NTS within the DOE Waste Management Compiex. 
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Stockpile Stewardship and hlanagement 
Programmatic EIS-The Stockpile SteMard\hip 
and Management Progranimaric EIS address~s tlw 
activities required t o  ensure the safety ;ind ~.vliabili~y 
of the nation's n u c l e x  ivcapons s tockpk and tbc 
inaintenancr, evalu;ition and repair 01- 1-eplaccmcnt 
of wcapons and associated component\. Thi'. 
programmatic EIS provides infonnation to asseis thr 
environmental impact\ of alternatives for  
conducting the stockpile stewardship and 
management program, ashist with decisions to 
identify specific capabilities and facilities Tot- 
conducting the program, and help determinc the 
configuration (or sites for facilities) of the iiuclcar 
weapons complex that would niiist efriciently 
implement the program 

Stockpile stewardship activities for which the NTS 
has been identified as a n  dternative, although riot ;is 
part of the Preferred Altemati\e, include ihc  
National Ignition Facility and the next generation 01 
nuclear weapons siinulators. The next genetmtion of 
simulators cannot be defincd to the degree 
necessary to perform meaningful environnient:iI 
analysis. However, two conceptual facilitieh ;ire 
iinalyr.ed in this EIS for land-use planning purposes 
o n l y :  ( I )  Next Generation Radiographic Facility 
and (2) Next Generation Magnetic Flux 
Compression Generation Facility. In the Stockpile 
Stewardship and Management Programmatic I%, 
these facilities are described as the Advanced 
Hydrotest Facility and the High-Explosive Pulsed 
Power Facility, respectively. Undel- stockpile 
management activities, the NTS Devicc Assembly 
Facility. and the P-Tunnel, located on Rainiei~ Me\;]. 
are proposed as alternativc sites for wcapons 
assembly and disassembly. The DOE hegan the 
Stockpile Stewardship and Managcment 
Programmatic EIS i n  June 1995 (60 ER 3 1291 j, and 
issued thc Draft Programmatic EIS in Fehruai-) 
1996. The Final NTS EIS is currently being 
prepared. 

Disposition of Surplus Highly Enriched 
Uranium EIS-The Disposition of Surplus Highly 
Enriched Uranium EIS i luates thc disposition 
alternatives of surplus highly enriched uranium. 
The NTS is a candidate for receipt of low- level  
waste generated by hlcnding high-enriched uraiiiuln 
%ith low-enriched uranium. The Draft Highly 
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I Enriched Uranium EIS was issued in October 1995; 
I the tinal Highly Enriched Uranium EIS was issued 
I i n  June. 1996. There are no functions or facilitiei 
I for the NTS identified in the Preferred Alternative 
I of this EIS. Decisions related to the disposal of any 

luw-level waste generated by blending will be 
consistent with the Record of Decision issued after 
completion of the Waste Management 
Programiliatic EIS. 

Storage and Disposition of Weapons-Usable 
I Fissile Materials Programmatic EIS-The Storagc 

and Disposition of Weapons-Usable Fissile Material5 
I Programmatic EIS evaluates sites for the storage and 
I several technologies considered for the dispositioning 
I of plutonium and other WeaponS-USabk fissile 

materials. except the surplus or highly enriched 
I uranium. This programmatic EIS included 
I consideration of strategic reserves of special nuclear 
I materials; because the storage of  strategic reserwt: 
I is covered in both the Storage and Disposition of 
I Weapons-Usable Fissile Materials Programmatic 
I EIS and the Stockpile Stewardship and 
I Management Programmatic EIS, the decision for 
I location of storage of the strategic reserves will not 
I be made until completion of both EIS documents, in 
I a Record of Decision which will jointly consider 
I both proposals. 
I 
I The NTS is a candidate site for two of the storage 
I alternatives considered in the Storage and 
I Disposition of Weapons-Usable Fissile Materials 
I Progammatic EIS; Consolidation of Plutonium 
I Alternative and Collocation of Plutonium and 

Highly Enriched Uranium Alternative. The 
programmatic EIS also evaluates the technology or 
technology mix to he employed for achieving the 
Spent Fuel Standard Tor disposal. For the purpose 
of analysis, the programmatic EIS considered the 
NTS as a location for a disposal technology or 
technology mix including Pit Disassembly/ 
Conversion Facility, Mixed Oxide Fuel Fabrication 

However, the record of decision for the Storage and 
Disposition of Weapons-Usable Fissile Materials 
Programmatic FIS woiild only select the 
technology, not the site. This Draft Programmatic 
EIS was issued in February 1996. The Final 
Proframmatic EIS is currently being prepared. 

F. d i i l i t y .  .' and an Evolutionary Light Water Reactor. 
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Continued Operation of the Pantcx Plant and 
Associated Storage of Nuclear Weapons and 
Components Draft EIS-The Pantes Sitewide EIS 
addresses continued opci-ations nf thc DOE' \  
Pantex Plant, located near Amarillo. Texas, ;I\ wel l  
as the possible rclocation of the interim \torage of 
these plutonium pits. A decision on the itill"-in1 

storagc of pits is being considered as a conlingcncy 
and will not be necessary i f  a decision on thc long- 
term storage and disposition of plutonium i s  iiiailr 
following the Fissile Materials Profmtnmatic FJS, 
An expanded Device Assembly Facilit) ;uid the 
P-Tunnel. both located on thc NTS. have been 
proposed as candidate sites for thc interim 
rdocation of up to 20.000 pits although not i i s  pail 
of the Preferred Alternative. The IIOE hegiin thi'l 
EIS i n  May 1994 (59 FR 26635). The Ilraft NTS 
EIS was issued for review i n  1996. 

Los Alamos National Laboratory Sitewidc 
EIS-The Los Alamos Naticmil Laboratory 
Sitewide EIS addresses continued operation5 of the 
Los Alamos National Laboratory in New Mexicn 
The EIS may also evaluate the uw of the NTS 
facilities for disposal i n  the waste imanagemenr 
section of the document. The DOE began this EIS 
in  May 1995 (60 FR 25697). 

Medical Isotopes Production Project: 
Molybdenum-99 and Related Isotopes. In the 
Final NTS EIS, the DOE proposed to create a 
domestic source for the production of medical 
isotopes for maintaining a stable supply to the 
United States' health care community. These 
isotopes would be produced in cnncert with the 
DOE'S national laboratories. The NTS uiis 
identified as the preferred location for the dispowl 
of approximately 100 drums of low-level waste 
generated each year under this proposed medical 
isotope production project. The Final 
Molybdenum-99 and Related Isotope? EIS was 
issued in May 1996. 

Nellis Air Force Range Legislative EIS-In 
addition to the National Environmental Policy Act 
documents that the DOE i >  preparing, the L.S. Ail- 
Force will be preparing a Iegirlative EIS for  the 
NAFR Complex. l h i r  document will includc ii 

discussion of a l l  activities on the 'fonopiih Te\t 
Range. The Tonopah Test Range will be e\aluated 
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a s  part (if the 2001 land withdrawal review of the 
SAFR Complex. LJnder Public Law 99-606 (which 

I cnniolidatcd the NAFR Complex under one 
1 withdraual order) over 3 million acres of land in  

Ckirh, Nye, and Lincoln counties were withdrawn. 
The withdrawal and reservation terminates on 
Novenihet-6, 2001. Renewal actions require an EIS 
to address the environmental impacts of continued 
land withdrawal. The land withdrawal alternatives 
evaluated in the NAFR Complex Legislative EIS 
may r e u l t  in  proposcd changes that ciiuld affect 
IlOIi operations, such as the use of Pahute Mesa by 
the DOE . It i s  anticipated that the NTS EIS wi l l  
provide baseline information and will be used in the 
cutnulative impact analyhis section fat- the NAFR 

I 

I 
I 
1 
I 
I Ciimplex Legislative EIS. 

I 1.5 I’ublic Comment Process on the Draft NTS 
I Environmental lnipact Statement 

1 The Draft NIS EIS wac dcvcloped after a series of 
public scoping meetings. The scoping process and 
i ssues  [raised during the scoping phase are described 

I i n  the Final Implementation Plan (DOEINV, 1995). 
I This Dratt EIS was distributed for review and 

conit i icnt to congressional members and 
cotiiiiiittccs: the crate of Nevada; tribal 
goxrnments;  several county governments; other 
federal agencies; and the general public. The DOE 
invited CoiiitiientC to correct factual errors or to 
p r ~ i v i d r  insights on any other matter related to this 
environmental analysis. During the coinment 
period, public hearings were held in St. George, 
LIT: Kcnii. Pahrump, and Las Vegas, NV; and 
additioiial workshops were held i n  Caliente, 
Tonopdi, Boulder City, and Notlh Las Vegas. NV.  
111 addition. the public was rncoui-aged to providc 
coiniiiciits b i i t  niiiil, fax.  e-mail, and telephone (toll- 
free S O 0  iiumber). 

In rc\ponsr to public ieedb;ick critical 01. I>OF,’s 
traditional hearing format, the public 1ie;irings and 
& i i i - k h ) p \  held 011 thc Draft NTS EIS were 
conducted using various fiirniats selected hy 
icprcsentati\cs i i t  the I ~ i s t  coinmnnity. The formats 
c11osc11  illo owed for it twii-u’ay interaction between 
tlii. DOE atid the public; increased public awareness 
and iiiider\taiiditi; oil pi-oject-rciated impacts 
discu\wd i n  the Tlraft NTS EIS: and encouraged 
i~ i lor~ncd  piihlic iiiput arid coi i inient\ on the 
(i~~cultlellt. Community facilitators Mere pi-esenr at 1 

1 
I comments. 

I All public hearing and workshop comments 
1 received by mail, fax, e-mail. or telephone during 
I the public ccinirnent pesiod are presented iii 

I Volume 3 of this EIS, rhe conitnent response 
I document. Volume 3 describes the public cornmetit 
1 process in detail, presents broad issue summaries 
I and responses, and includes copies of all cimtneiits 
1 received. 

I The DOE provided the draft classified Appendix J. 
I “Classified Supplement: Project-Specific 
I Environmental Impact Analysis (Lynrr Complex),” 
I for review by appropriately cleared parties. The 
1 parties included the EPA and the state of Nevada. 
I Neither party had any recommendations for changes 
I to the classified supplement. 

I 1.6 Changes from the Draft Sitewide 
I Environmental Impact Statement 

I The DOE has revised the Draf.t NTS EIS in 
I rzsponse to comments received from the state of 
I Nevada, the Consolidated Group of Tribes atid 
1 Organizations and Indian Tribes, local govemnients 

and federal agencies (including the Department of 
the Interior and the Environmental Protection 
Agency), nongovernmental organizations. the 
general public, and the DOE and laboratory 
reviewers. The text of the NTS EIS has been 
changed in some areas to provide additional 
environmental baseline information, to correct 
iiiaccttracies and make editorial corrections, and 
provide additional discussion of technical 
considerations to respond to comments and to 
clarify text. In addition, the DOE has updated 
coverage due to events or decisions made in  otliei- 
documents since the Draft NTS EIS was provided 
for public comment in January, 1996. Finally. the 
DOE has identified a preferred alternative. New 
and changed text has been identified by :I sldc-bar 
on the modified text. 

1.6.1 Alternatives 

DOE iias provided additional information tu  clai-ily 
the alternatives, including repeating tnilteri;iI f r~ i rn  
Alternative I i n  Alternative 3 .  

the workshops to direct and clarify discussions and 
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1.6.2 Preferred Alternative 

Alternative 1 has been i d e n t i k d  as the DOE'S 
Prefer[-cd Alternative, with the addition of public 
education options fr-om Altcrnative 4 .  This 
Preferrcd Alternative is viewed a s  the alternative 
mhich bmt meets the objectives of the DOE, and 
;I~CIIKVXS cominents from the public regarding other 
iises fot- the NTS. The Preferred Alternative 
satisfies the ~ U I - ~ O S C  and need cited as t l ie  reason 
DOE nceds to take action. The Kecord of Decision 
may select this alternative or a combination ol.this 
alternative and the other alternatives for DOE'S 
future activities at the Nevada Test Site and off-site 
Ioc:itii~iis i n  the state of Ncv;ida. 

1.6.3 Summary of Significant Changes 

Volume 3 of this EIS. the cominent response 
volume. contains I-csponscs to individual comments. 
The c~iiiiiients can be grouped based o n  their 
cont~nt ,  and the changes resulting from t l ie i i i  can be 
ximmarized. Below is a summal). of changes made 
i n  V~ilui i ics 1 and 2 a s  a result of the comments and 
other considei-ati(ins cited above: 

With regard to t l ie  Defense Program, there were 
comtnents which questioned the fiitioilale for 
conducting wbcritical experimcnts, a s  well as the 
c h a ~ i ~ t e r i . / a t i o n  of suhcritical experiments as part of 
the No-Action Altemativc. Information has been 
:idded tliat explains the historical basis for having 
 inducted the tests i n  the past and defines the 
program for  thc luture. The relationship to  current 
C(rriipreheiisive Test Ban Treaty negotiations is also 
c[. : .' Changes have hccn mxtde in vai-ious 
sectioiis (1EChapters 2. 3 and 4 t o  clarify the nature 
of these experiments. 

With regiii-cl to  waste inanagement, niaiiy coiiiments 
noted the dilfercnces i n  waste voluiiie numbers 
cited i n  this EIS and i n  othcr DOE documents. The 
\i;istc i o l u n i e  number\ ha\e  been updated and 
clarified. Changes i n  the waste volunies have 
resii l t t~i  i n  changes i n  thc vdues used i n  the 
~ T r ~ i i i s ~ ~ ~ x l i t t i o ~ i  Study (Appendix 1) and  the Hunian 
fkalt l i  Risk ;itid Safety 1mp;icts Study Assessment 
(Appendik HI :is wel l .  Questions about waste 
categorie~ and what is disposed on the  NTS have 
hccit addressed :ind claril)ing language has been 

r~tiliril. 
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added to the text. Changes have been made in 
various sections of Chapter\ 2, 3, 4. and 5 and 
Appendices A, H, and 1 of the NTS ETS. 

Comiiientors raised questions about the radioactive 
source term data discussed in  the groundwater and 
puhlic health impacts sections. Additional 
information has been pro\idctl about the 
devclopmcnt of the source term and the models 
used in the evaluation of ground\vater contaminant 
transport. This information has also been 
referenced in  the Human Hcalth Risk iind Safety 
Impacts Study Assessment (Appendix H) to better 
clarify the results of consequence aiid impact 
assessments in the public environment off the 
NTSmAFR Complex controlled lands. Changes 
have been tnade in Section 4. I .4.2 of tlie NTS EIS. 

Comments regarding the impact4 to hiiilogical 
resources haw been addressed by adding chi-ifying 
information to the text. The recently cornplcted 
Biological Opinion provided by the U.S. Fish and 
Wildlife Service has been referenced a\  well. 
Changes have been made i n  the text in  viirious 
sections (if Chapters 5 and X of the hTS  EIS. 

The Consolidated Croup of Tribes :ind 
Organizations have continued their evaluation of the 
NTS EIS and development of their information 
pertaining to the DOE activities and conclu~ions. 
The American Indian Assessments: Final 
Environmental lrnpact Statement for  the Nevada 
Test Site and Off-Site Locations in  the State of 
Nevada (Appendix G), has been revised and 
additional assessments have been inciirporated. 
These assessments ha \e  been added, i n  italics. to 
thc text of the NTS EIS. 

There were many cornmerits on t l ie  cumulative 
impacts assessment. Chapter 6 has heen revised to 
incorporate more information and to better rcllect 
the role of DOE activities a 4  contributing to the 
overal l  impacts of the I-egion. 

Many c o ~ i i ~ n e n t ~  were recei\ed on DOE'S waste 
transportation activities and transportation~relatrd 
issues. These isst ies have been addressed through 
revisions to tlie Transportation Study, and by fully 
incorporating and essing the full w ) p c  of 
transporting defense prograin materials as iwll a\ 



1 h;17.ardous materials i n  relation to  activities at the I 
I NTS. Thc concerns of the local gi,vcrnmentr atid 1 
I the pithlic have been addressed BS well. Atneric:in I 
I Indian concerns will be identificd arid addressed I 
1 through :I recently initiated Aincrican Indian I 
I 'T~-snspo~~ation Study and continued go\'crnrnent-to- 1 
I :rovernnient consultation. The DOE will continue I 
I dl dialogue initiated through the transportation I 
I study devclcipment, I 

I 1.7 NextSteps I 

I The Record of Decision will explain all factors, I 
I including environmental impacts, that the DOE 1 

considered i n  reaching its decision (see inside hack I 
cover). The Record of Decision will also identify I 
the environinentally preferred alternative, 01- I 
alternatives. If mitigtion measures. monitoring, or I 
other conditions arc adopted as part of the DOE'S I 
decision. there will he summarized in the Record of I 

Decision. :IS applicable. a n d  will bc iticludcd i n  a 
Mitigalion Action Plan tlxit would he prepared 
tollowiiig the iscuimcc of the Record of I>ecision. 
The Mitipation Action Plan \vould explain how and 
when initigation measures M O U ~  he iiiiplementcd 
and ho\v the DOE uould monitor the mitigation 
meawres over time to  .judge tlieir effecti\,cness. 
The Record or Decision and the h4itigation Action 
Plan wil l  also bc placed i n  thc DOE Reading Room 
i n  Las Vsgas and inadc available to intercited 
parties ripoil request. 

The DOE is committed to completing the Kesolrr<r 
M ~ I I I ~ I ~ ~ W I ~ ~ I I I  /'hi i n  xcordance with the Final 
Framewot-k as described i t i  Volume 2 of this Final 
EIS. During the Rrsoiiri.e , M n i i q r i i i m r  PIriri 
process, consultation with federal agencies and 
sovereign nations, and interaction with local 
governments and interested members of the  puhlic 
will continue. 
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CHAPTER 2 
PURPOSE AND NEED FOR DOE ACTION 

Among the ma,jor responsibilities of the DOE are the 
continued stewardship of the nation’s nuclear 
weapons stockpile and the maintenance of a testing 
capability. The purpose and need for the proposed 
iictions analyzed in this EIS arise in part from those 
respimsihilities. The DOE proposes to continue 
nianaging thc NTS and its inany resources in a 
manner consistent with national needs during a 
period i n  which the missions of the DOE and the 
NTS continue to evolve. 

2.1 Background 

Historically, the primary mission of the NTS was to 
conduct nuclear weapons testb. Since the current 
moratorium on testing began in October 1992, this 
mission has changed to maintain a readiness to 
conduct tests, if so directed, in the future. The NTS, 
because of its favorable environment and 
infrastructure, has also supported DOE waste 
nianagenient. as well as other national-security- 
rclatcd research, dwelopment, and testing programs. 
With the end of  the Cold War, the United States is 
now challenged with ii complete re-evaluation of its 
national security needs and priorities in a way that 
emphasizes the nation’s commitment to a 
comprehensive ban on nuclear weapons testing and 
reduction OF the global nuclear danger. 

This EIS is being prepared pursuant to DOE 
regulations (10 CFR Pzirt 1021) and is part of a long- 
lei-111 m;inagcment process. The first step in  this 
process is evaluating 311 actions planned for the NTS, 
defining the baseline environment, and identifying 
potential inipacts that might occitr as a result of the 
planned actions. Beyond these elements common to 
all EISs, this docunicnt also serves as the framework 
lor developing a long-term Resu~rrcr Miniagernenr 
/’/OH lor the NTS. 

Thih EIS represents one level of a tiered rnanagenient 
prr~ccss. Tiering refers to the coverage of general 
in:nter i n  broader environmental impact statements, 
such 11s nationill program statements, 

Evolution of National Policy 

T h e  alternatives considered in this EIS reflect the 
importame of the \ITS nithin the nverall national 
defense policy. Over the last 4 gears, major shifts in 
policy have occurred. 1 here shifts are highlighted 
below. 

DATE 

Septemhcr 1991 

September 1992 

July 1993 

Novemher 1993 

May 199s 

I August 1995 

EVEIVT/POLICY CHAh%E 

The President made the first of 
three announcements on significant 
reductions in the nuclear weapons 
stockpile. 

The lust underground nuclear test 
was performed at the NTS. 

The President signed a Y-month 
moratorium, stoppinz a11 nuclear 
testing until July 1993. 

The President announced an 
extensien uf the muratorium and 
directed the DOE to develop 
alternative means for a stockpile 
stewardship program. 

Congress. through the National 
Defense Authorization Act (Public 
Law 103-160) instructed the 
Secretdry of Enerm to “establish a 
stewardship progrdm to ensure the 
preservation of the core intellectual 
and technical competencies of the 
United States in nuclear weapons.” 

The Nwproliferation Treaty was 
extended indefinitely. 

The President announced the 
decision to seek a zero-yield 
Comprehensive Test IJan Treaty 
and established the conduct of a 
science-hased stockpile stenardshig 
program as a condition of the 
United States’ entry into the treaty 
Maintenance of a safe and reliahle 
stockpile is considered “a supreme 
national interest of the Lhited 
States.” 
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with subsequent narrower environmental Statements 
or analyscs, such as project or site-specific 
statements. The narrower statement incorporates by 
reference the general discussions of the broader 
statenlent and concentrates solely on the issues 
specific to the statement subsequently prepared. For 
thc NTS EIS, such documents as the Waste 
Management Programmatic EIS or the Stockpile 
Stewardship and Management Programmatic EIS 
address broader national issues and include the NTS 
as a potential location for implementing an action 
considered in the program. The NTS EIS evaluates 
thc impacts of those potential decisions. Similarly, 
actions considered in the NTS EIS may, at a later 
time. he inore explicitly analyzed in an environmental 
dssesment which could address only the narrower 
topic heing considered without restating information 
contained i n  the NTS EIS. 

Between the issuance ofthis EIS as a final document 
and the first planned review, there will. no doubt, be 
new activities identified that were not considered. 
Each of these actions will he evaluated on a 
case-by-case basis, and a tiered National 
Environmental Policy Act document will be prepared 
i f  necessary. Tiered documents include supplemental 
EISs and environmental assessments. As a 
hypothetical example, during the planned 
investigations of the Underground Testing Area's 
Corrective Action Unit, it might be necessary to 
conduct some type of land-disturbing test that was 
not conGdered i n  this EIS. If the hypothetical test 
required the collection of deep seismic data using 
shallow boreholes and high explosivcs, the specific 
impacts and consequences of performing the seismic 
study would he evaluated and documented in a tiered 
rcport If thc environmental consequences were 
projccted to he significant, a supplemental EIS might 
be prcpared that would address only the specific 
propoccd test and its alternatives. 

on thc other hand, mine new actions could tri& y-er a 
Yational Environmental Policy Act review as a rcsult 
of regulatory requirements, and a tiered National 
F,n\ironinental Policy Act document might not be 
sufficicnt. In such instances, a National 
Environmental Policy Act compliance review would 
he performed and, i f  necessary. a separate EIS 
prepared. I n  other instances. the new action might he 
included in luture reviews and updates of this EIS. 

I This EIS provides tiered project-specific National 
~ Environmental Policy Act documentation for two 
I facilities at the NTS. Appendix F analyzes the 
I continued and potential expanded use of the Big 
I Explosives Experimental Facility. Appendix J 
I presents classified information for activities 
I conducted at theLyner Complex. The environmental 
I impacts of the activities are not classified and are 
1 discussed in the appropriate sections of Chapter 5 .  

In addition to National Environmental Policy Act 
documents, other analyses that deal with the htiitian 
environment are used to support DOE 
decisionmaking and public participation processes. 
These other documents include Safety Analysis 
Reports, Safety Evaluation Reports. Hazard 
Analyses, Human Health Risk Assessments, 
Transportation Studies. Environmental Restoration 
Assessments, Performance Evaluations. and 
Performance Assessments. Some of these studies 
perform very focused and specific functions with 
respect to decisionmaking, and are triggered when an 
appropriate stage of the project is reached. When 
these other studies precede or are concurrent with a 
National Environmental Policy Act document and are 
relevant to the analysis, their findings are 
incorporated into the National Environmental Policy 
Act document. These analbtical processes and their 
relationship to the NTS EIS are discussed further i n  
Section 2.5 with the exception of the Safety Analysis 
Reports, Safety Evaluation Reports, and Hazard 
Analysis. These three analyses are designed to 
identify and resolve sources of potential injury to 
u,orkers and are disclosed in National Environmental 
Policy Act documents. 

2.2 Policy Considerations 

In responding to the nation's need to ensure the 
safety, security. and reliability of the nuclear 
weapons stockpile, the DOE must consider nationitl 
deterrence and stockpile stewirdship policieh. The 
NTS plays an integral part in helping the DOE meet 
this mission, and the policies outlined below are ;I 
major factor i n  devcloping the long-term 
management framework for the NTS. 

A moratorium on nuclear weapons testing is currently 
in effect. In September 1992, Congras  impoxd a 
9-month moratorium on underground nuclear 
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weapons testing. President Clinton has extended the 
moratorium on three occas~ons. The latest extension 
occurrcd in  January 1995, and continues the 
moratorium through September 1996. Under the 
moraroriurn. President Clinton directed the DOE to 
maintain the capability to conduct nuclear tests. On 
August I I. 19YS. President Clinton reaffirmed this 
commitment and announced his intention to seek a 
 ern-yield Comprehcnsive Test Ban Treaty. A zero- 
yield Comprehensive Test Ban Treaty would ban any 
iiuclciir wenpon test cxplo,ion or any other nuclear 
explosion President Clinton also established 
specific safeguards that define the conditions under 
which the United States can enter into a 
Comprehensive Test Ban Treaty. These safeguards 
are :is follows: 

0 

0 

I 

0 

0 

0 

The conduct of a science-based stockpile 
stewardship program to ensure a high level of 
coniidence i n  the safety and reliability of 
nuclear u~capons i n  the active stockptie, 
including the conduct of a broad range of 
effective and continuing experimental programs 

The maintenance of modein nuclear laboratory 
facilities and programs in theoretical and 
exploratory nuclear technology that would 
attract, retain, and ensure the continued 
application of our human scientific resources to 
those program upon which continued progress 
in nuclear technology depends 

The mainlenance of the basic capability to 
resume nuclear test activities prohibited by the 
Comprehensive Test Ban Treaty should the 
United States cease to he bound to adhere to 
such ;I treaty 

Thc continuation of a comprehensive research 
atid development program to improve treaty- 
monit(iring capabi l i t ieh and operations 

The continuing dc\elopment o f a  bniad range of 
intelligence gathering and nnalytical capabilities 
and opet-;rtions to ensure accurate and 
comprehen~iw information ( i n  worldwide 
nucle:ir ;irseiials, tiuclear weapons development 
proysnms, and related nucleas programs 

0 The understanding that i f  the President of the 
United States is informed h) the Secretary of 
Defense and the Secretary of Encrgy. advised h) 
the Nuclear Weapons Council. tlic Directors of 
DOE'S nuclear weapons laboratories. and  the 
Commander of the U.S. Strategic Command. 
that a high level of confidence in the hafcty and 
reliability o f a  nucle;ir weapon type that the two 
Secrelarics consider to he critical to OUT nuclear 
deterrent could no lotiger be celtificd. t he  
President, in consultation w)ith Congregs, would 
be prepared to withdra\v from the 
Comprehensive Test Ran Treaty under the 
standard "supreme national iniesebt" clause i n  
order to conduct whatever te5ting might be 
required. 

The NTS has a demonstrated or potcntiiil role i n  
implementing each of-these Coinprehcnsivc Test H a n  
Treaty safeguard elements. For exatnple, thc NTS". 
role in the implementation or the first of these 
safeguards is to participate in  fu l l  partnership, for :I 
conimoii purpose, with the scientific and academic 
communities, business and industry, and stnk~-holders 
to advance the NTS as a valued national resource. 
The NTS provides the modern nucle;ir laboratory 
platform for theoretical and exploratory inuclcar 
technology that can attract and  retain the human 
scientific resources required for continued progress 
in  nuclear technology development. As  the nation 
moves away rrom full-scale nuclear testing, the IIOE 
must enliance its capability to use other tools ICI 

predict weapons safety, perfnrmtnce. and reliability. 
In particular, the DOE must enhance its capahility to 
perform zero-yield science-based htockpile 
stewardship. Uncertainty i n  the behavior of aging 
stockpiled weapons will continut to increaye m i t h  

I time and i n  the absence of. t e s t i n ?  
I (Thorn and Weslervelt. 1987). To cnsure continued 

confidence in the safety and reliability of the LJnited 
I States' nuclear weapons strickpile, the DOF needs to 

miiintaiii the basic capability to conduct underyround 
nuclear te~t ing activities should a situ:itioii arise from 
unanticipated technical problems in the enduring 

I stockpile. To maintain t h i \  capability. the Natirm;il 
I Laboratories have identified 33  a1re:idy drilled 
I vertical holes, which ;ire ;in ~nventory of potentlai 
I sites for stockpile stewardship exercises and 
I experiment?. Thc DOC also nccds to enhance i t \  

I 
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capability to perform dynamic experiments 
(including subcntical expel-iments involving special 
nuclear materials) and hydrodynamic tests to assess 
the condition and behavior of nuclear weapons. 

The NTS. through it? Work for Others Ptmgram. has 
supported the rtewardship programs since their 
inceptinn. For example. i n  support of improved 
trcaty-monitoring capabilities, chemical explosions 
at the NTS are being used to develop and calibrate 
scismic and hydrodynamic detection and analysis 
technique\ (e.g., Chemical Kiloton and Kuchen 
experiments). Sensitive isotope analysis techniques, 
derived from nuclear chemistry applications to tests, 
are being developed for treaty monitoring and 
intelligcoce analysis. Development is being 
advanced by analysis of underground test residue and 
cnvironinental studies at the NTS. Ongoing NTS 
;ictivitics that support the development of intelligence 
gathering and analytic capabilities include projects 
conducted at the Spill Test Facility, a demonstrated 
test bed for developing remote sensors for 
nonproliieration, environmental. and other national 
security programs. Non-nuclear high-explosive 
expel-irncnts at the NTS support dcsign calculations 
ior technologies that would disarm improvised 
nucleardevices, thereby preventing nuclear yield (see 
Appendix F). 

In i t s  Progrmimatic EIS for the Stockpile 
Stewardship and Management Program, the DOE is 
examining the future missions and configurations of 
the niicleiir weapons coniplex (60 FR 31291). The 
Programmatic EIS will address the long-term 
capabilities required t o  carry out the DOE'S 
Stockpile Stewardship and Management Program, as 
well as site the locations (if these activities. Under 
t h i h  Prngrammmatic EIS, the NTS is a candidate for 
iuture increased missions, as well as continuing 
(ipei-ations. Until the Record of Decision for that 
Priigraniniatic EIS is issued and the decisions are 
inipleincnted. the DOE must continue its defense 
mission i n  light of thc changes i n  stockpile 
ste\v:irdship and the ciintiniied inoratoriuiii on nucleiir 
weapons tc'stiiig. 

F~ii\il-oninentaI restoration and waste management 
have heen pin of N-TS oper;iti(ins since the beginning 

I 
I 

I 

I 

I 

of the natinn's nuclear testing program Early 
restoration efforts were focused on cleaning 
detonation locales in order to reuse them for 
subsequent tests. The generated debris was disposed 
of through the on-site Waste Managcment Program. 
A formalized Waste Management Program 
commenced at the NTS in  1961. An inventory of 
radioactibe u'aste has accumulated at niitiierotis sites 
throughout the DOE complex through several 
decades of the Cold War. Beginning i n  1976, sonic 
Defense Program radioactive waste generared :it the 
Mound, Ohio. site was disposed of at the NTS. 
Increasing attention to the cornplexwide inventory 
brought more waste from a greater numbei- of DOE 
Yitcs to tlie NTS for disposal. Low-level wastc has 
been generated through the weapons developrnent, 
testing, and production activities at DOE facilities as 
well as the environmental cleanup :ind restoratlor 
programs. As DOE missions have changed, there 
has hceii an increasing volume of waste gener;ited 
through the environmental restoration activities. 
This increase will continue into the future. 

While the NTS does not currently accept traiisiiraiiic 
or mixed waste from other sites, the m;inageinent of 
low-level, mixed, and transuranic v m t m  generated at 
the NTS and other DOE-appi-oved facilities across 
the United States has been an ongoing mission of the 
NTS. Wastes have been and are now generated as ii 
result of a variety of DOE xt i \ i t ies ,  including 
nuclear energy research, defense projects. and, more 
recently. as a result of cnvironrncntal restoration 
activities. This waste must be disposed of i n  
accordance with applicable regulations and DOE 
orders. The DOE has a nzed to continue pr(ividing 
thc practical, cost-effecti\,e, and envir(ininentally 
sound means of low-level waste disporal offered by 
the NTS. 

Another change in NTS mission priwitics is 
evidenced by an increase i n  en~iron~iicnti~l rcmmtioii 
efforts. Environmental restnratiriii iicti\Gties are 
planned for  viirious sites at tlie NTS and other test 
lociitioiis i n  Nevada. Through I 9 9 2  there have heen 
Y25 iiuclear tests conducted on the NTS; no nucIc:ir 
tests have been conducted since entering into the 
nioratorium. Dcfensc research and we;ipon\-test 
verification activities were :iIso conductcd ;it the 
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the NTS so the public can coiiiinent 011 and assist 
with: 

Developing the methods for creating and using 
the plan 

Identifyingthe values people place on manmade 
and natural resource? found on thc NTS 
Developing the goals L)OWNV will uw to guide 
the conservation and use 01 thaw rerourccs 

Identitying the management :ictioii? nccdcd to 

meet constraints and resourco iii;inageinent 
goals 

Incorporating the principles of ecosystem 
management into 1:ind and t-esource 
management on the NTS. 

The h i i e w o r k  for the Kr,.sourr (' M n i i n , g i w i ( v l r  P h i  
is bcing developed in conjunction with the NTS EIS 
to  take advantage or the extensive data collection and 
public participation activities associated with tlic 
National Environmental Policy Act. Following 
receipt of public information during the coiiiment 
period for the Draft NTS EIS, the I)OE/NV revised 
this dcscription of the KesoiircP M m u y w w , i r  Plnii 
i n  ordcr tn publish the irevision with the Find NTS 
EIS. The revision includes the goals tlic LIOE/NV 
has developed for managing [resource\ i i r id land-use 
constraints. The revision also includes the fin;il plan\ 
liir developing the ~e.r t l i i r ( .c ~ ~ ~ l ( i i i f i , ~ ~ , ~ ~ t ( , i ~ t  I 'k i i i .  

These plans will guide the L)Oli/NV a\  it developr ;I 

Rcsource M a i i r i , g ~ ~ i i r r i i i  I'luii i n  the conling yx\, 

2.4 Nevada Test Site Programs 

For review purposes, the projects atid acti\itie\ iit h e  
NTS have bccn categorixd into ii\ e pr~ ig r ims :  
Defense, Waste Managerncnt, En\irmnicnt:il 
Rcstoration. Nondefense Research atid L)e\ elopnrent, 
and Work for Others. Servicer, \ i IcI i  a\  fire 
protection and comniunic:itioiis, for eiicli of t l lc \c  
programs are provided tht-ough the NTS \upport  
scrvices infrastructure. Brief \uiiiiiiiii~ie\ 01 c;ic11 
program are prewited i n  \cctioii. 



~~ 

Programs Conducted at the NTS 

.The DOE acc.umpliahrs its mission at the  NTS lh ruugh 
the manaxcment of actiyitici that are organizcd into 
five programs: 

Defense. Thu pi imnry  mi'iqiori ot t h i q  prograin i s  sta.kpil< 
s i ewrd~ t i ip ,  I n d o d i n s   tie mninrmancc 01 readiness 10 
conduci undcryi,urid oucIc:t~ ICSII. iS directed 

Waste 3lanagement . 'Ttii\ progarn provides lor tlie safe 
and pcriiiaiierii dispusiil o i w a i t c  through cither dispnsal nI 
the UTS or lo  olf-site coiiiiiiercidl wasle trcatment or 
disiwsal ixcilitie, 

Environmental Restoration - Tlic p a l  of this piogian~ is 
to idcntiiv cnntaniitvwd nrcai  :md cleall-up those areas. a: 
appropiiair. 

Sondefense Research and Ucvelopment - This program 
includes oneinnl rescareti effirls hy the DOE, ~miversilies. 
industry, and other fcdcr:il trgcncies. 

Work for Others - This progmrn provides for the usc n i  
NTS area\ and fncilil ics by other p u p s  and a p c i e s  for 
aclivit ici such as niilit:iry training exercises, 

I 
I 
i ;riticality. 

that such csperinic.iit\ i i i \olvi i is  tlie i i \ c  o t  yxzial  
iiucleai- iiiiiterial would [no[ :ichie\c i l i e  c i i i i i l i t i o i i  <>I 

Histoncall y. the natioii's miclear emei-ync) tc\poii\c 
capability has been based ;it t l i e  NTS. The Nucleai- 
Emergency Search Team miintailis the rexliiics\ to 
respond to any type of nucleiir cmergeiicj. iiicludiiig 
scarch and identitication for l o h t  iir \ toIen ~veapo i i \ .  
and conducts training exercises related ti, i i i ickii  
hornb thrc:irs and radiatiori disperwl t I i r c ; i i~ .  

The NTS has also been :I kcy h i t c  lor p i > t  fffort\ iii 

the areas of nuclear n i ~ n p r o l i ~ ~ r ~ i t i ~ i t i  and \eriticaiioii 
of intertiational treaties. Thic work ~ i i s  escmplified 
recently by the Joint Treaty Verification Prowct. a 
cooperative effort hetneen the United State\  mid thc 
former Soviet Union. 

2.4.2 Waste Management I'rogram 

The NTS presently s e n e \  as a di\powl site for- l o w  
level wabtc generated by IIOE defense-i-elated 
facilities and a l w  as a storage site I'ur a l imi ted 
amount oftransuranic mixed wastes pending opciiing 
of the Waste Isolation Pilot Plant iii Neiv Mesico. 
Waste Management Program activitich ;ire conducted 
in four primary NTS w x s :  Areas 3 .  5 ,  6. and I I 
Areas 3 and 5 are the two existing radiwcti\e w i t e  
management sites at the NTS. 

I .  
I 
I 
1 . 
I 

. 

The Area 3 Radioactive Waste M: i i ia~ t . i i i en t  
Site accepts hulk and packaged Im -lc\el waste 
for disposal. 

The Area 5 Ratlioxtive b'nstc Maiiageinent 
Site accepts low-level baste ;uid NTS-generated 
mixed waste for dirpos:il. :md packaged 
tranwranic and NTS generated triinsuriiiiic 
mixed waste for storage. 

Area 6 includes n waste accuinulatioii buildin: 
for polychlorinated biphenyl (PCB) \v;i\tc\ u i d  
a landfill. Area 6 is a t w  the identified \ i t <  lo r  
the Liquid Waste Treatment S)stcm. ( S e e  
Appendix A for a detailed description.) 

The Area 1 I Explosiw Ordnance Disposal Unit 
is not a disposal u n i t .  I t  is a theriiiel 1re:itimeiit 
unit  where cxplosi\i. \bastes arc detiinuted o r  
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treated. (See Appendix A for a detailed 
description.) 

Radioactive waste disposal operations began at the 
NTS in 1961. Radioactive (low-level, transuranic, 
mixed, and classified low-level) wastes were 
disposed of i n  selected pits, trenches, landfills, and 
greater confinement (deeper) disposal boreholes on 
the NTS. Near-surface burial (3 to 18 meters [m] 
deep [ I 0  to 60 feet (ftj]) of low-level waste and low- 
level mixed waste in subsidence craters, pits. and 
trenches has been the historical practice at the NTS 
(Areas 3 and 5 Radioactive Waste Management 
Sites). In 1981, the DOE adopted the concept of 
greater confinement burial (21 to 37 m deep [70 to 
120 It]) for wastes that are not appropriate for near- 
surface disposal because of their radioactive 
exposure levels. Specifically, these waste types 
include a waste siinilar to greater-than-Class C low- 
level waste: certain high-specific activity low-level 
wastc (for example, fuel rod claddings and sealed 
sources); transuranic waste; and some classified 
wastes. The term “similar to greater-than-Class C 
low-level waste” indicates that the wnste disposed of 
at the Area 5 Radioactive Waste Management Site 
was DOE-generated, not commercially generated 
waste subject to Nuclear Rcgulatory Commission 
(NRC) regulations. 

Thc Low-Level Radioactive Waste Policy 
Ainendinents Act of 1985 (Public Law 99-240) made 
the fctlcral government responsible for the disposal 
of  greater-than-Class C waste generated by licensees 
of the NKC. Such disposal must be performed in  a 
facility licensed by the NRC. Implementation of this 
provision may not occur for 20 yenrs or more, and 
;tlthougli the DOE is currently studying possible 
approaches for disposal of this waste, the DOE has 
not yet formulated a proposal for action. Therefore, 
disposal of grenter-than-Class C waste is not 
addressed iii this EIS. 

Questions were raised i n  coinments on the Draft EIS 
regarding I>OE’s handling oC “special case wastes.” 
“Special case waste’’ is not a rormal technical 
waste category iii the saiiie sense as 

olid, liquid, or ga\mus material that 
ides regulated under the Atomic 
ended, and ofnegligible e~onomic 

concentration of radioactivity, 
Becquerels (Bq) or cunes (Ci) per 

Radtoactive waste containing 
dcs having an atomic number 
lives greater than 20 years, in 

0 nanocuries (nCi) per gram. 

active waste not classified as 
suranic waste, or spent nuclear fuel, or 
18s produced by the extraction or 
wn or thonum from any ore processed 

al content Test specimens of 
for research diid de\elopment 
n of power or plutonium, may 

ss than 100 nQ per gram 

ly radioactivc waste matenat 
sing of spent nuclear fuel, 

ced directly in reprocessing of 
rom the liquid, that cofitains a 

asie and fission products In 

manent isolation 

lings or waste produced b) the 
of uranium or thorium from any 

or its source material content 

Waste - Low-level waste that is 
rcial qector and that exceeds 
mmicsion conwnrauon liiiuts for 

for the disposal of greater-thanClass C wasites 

- Wastes that are designated as 
ronmental Protection Agency (EPA) 

regulations Hazardous waste, defined 
CeConservalion and Recovery Act, is waste 
or operation activities that pxes a potential 
health or the environment when Improperl) 
disposed Hazardous wastes ih‘it appear on 
s or possess at i c s ~ t  one of the follauing 



Waste Definitions (Cont.) 

Mixed Waste -Waste containing both radioactive and 
hazardous components, as defined by the Atomic Energy 
Act and the Resource Conservation and Recovery Act, 
respectively. hlixed waste intended for disposal must 
meet the Land Disposal Restrictions as listed in Title 40 
CFR Part 268. Mixed waste is a generic tern for specific 
types or mixed waste such as low-level mixcd was1 
transuranic mixed waste. 

1.ow-Level Mixed Waste - Low-level waste 
includes hazardous components, as identified ’ 
40 CFR Part 261, Subparts C and D. 

Transuranie Mixed Waste - Waste co 
transuranic and hazardous componen 
40 CFR Part 261, Subparts C and D. 

Radioactive Waste Management 
location where radioactive wasw h 
disposal nperations are conducted und 
cnntrril 

Classified Waste - Although not n regulat 
includes weapons coiiiponents and 
by the U.S. Government, pursuant to 
htatute. or regulation, that require pr 
unauthorized information or rnateri 
of national security. Additional see 
managemcnt activities are required in th 
materials. 

I 
I 
I 
I 
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“transur;inic waste” o r  “low-level waste”; rather, 
“special c a w  waste” is a temporary, informal 
designation uscd by the generator to identify wastes 
that exhihit characteristics which indicate that greater 
analysis may be necessary to properly categorize it, 
o r  which may require special handling, storage. o r  
disposal methods. For this reason, the term “special 
case ~ i t s t e ”  is not included i n  the sidebar definitions 
of the \itriotis waste types. The DOE intends to 
cliirily itc use [if the term “special case waste” in the 
liin;il Wastc Management Programrnatic 
Envii-onmental Impact Statement. This clarification 
will update the use ofttic term to retlect the dynamic 
iia!iire of DOE‘s \peci:il case ~ a s t e  inventory. IC will 
a l s o  rellect the DOE’S intent to manage this waste 
withiti existing waste categories as options arise and 
p l i i n s  iirc developed. 

Since l l ic  l9RO\. hnrardous waste gcnerated on the 
N’IS has beeii shippcd off site to coiiitnerciiii 

facilities. Receipt of transuranic waste [or dicposal 
at the NTS ceased in 1988: receipt of mixed naalte 
for disposal from off-site generators ceiised in  1990. 
Certain mixed waste generated from activities on  the 
NTS can he dispored of at the disposal facilities 011 

the NTS while others must hc stored on the state- 
authorized storage pad, pending idcntificiition of 
treatment technologies for the hdmrdous constituents 
(see definition). Historicall) (since the mid-1960s). 
the Area 3 Radioactive Waste M;inagemrnt Site wa? 
used primarily for the disposal ofcontaminated waste 
generated from the NTS Atmospheric Testing Dehris 
Disposal Program, which involved the cleanup of 
atmospheric testing sites. Today, Area 3 I\ tired for 
the disposal of hulk and packaged low-level wastc 
from on-site and off-site DOE-approved generators. 

1 Current waste disposal cells aI the Area 3 
Radioactive Waste Management Site compriw four 
subsidence craters (U-3ax. U-3bl. U-3ah. and U-3at). 
with areas between craters U-lax and U-?bl and 
between craters U-3ah and U-3at excnkated to make 
two oval-shaped landfill units. Convention;il Imdfill 
methods are used to dispose of waste i n  each 
cell; each layer of waste is covered with I i n  ( 3  ft) of 
fi l l  before additional waste materials are dispowd. 
The U-.iax/bl disposal cell contains low-le\cl mixed 
waste; this cell is inactive, temporarily covered, and 
awaitingclosure. The U-3ah/at cell is currently being 
used for low-level waste disposal; mixed waste is not 

I accepted. Three additional subsidence ci-aters have 
I been reserved for use as Inw-level waste cells: 

U-3bh. U-3bg. and G 3 u .  

In 1961, the Area 5 Radioactive Waste Management 
Site was established for the disposal of low-level 
waste and classilied Io\v-level wiste f rmi  both 
on-site and off-site DOE generators. lhe developed 
wasle area within the Area 5 Radioactive Wastc 
Management Site consists of 17 landfill cell5 (pits 
and trenches). 13 greater confinement dispowl 
boreholes, and the transurmic waste storagc pad. 
The low-level wiste and lo\v-level mixed Miiste 
disposal units within the Area 5 l indioacti\ e LVaste 
Management Site include. the following: 

I 

I 
1 
I 
I 

Pits for the disposal of low-le\,el naqtc and (111- 

site generated low- level  iniixcd \viistc 

Trenches ior the d i s p s a l  oflow-le\eI u;tstc imd 
cl:issified Iow-le\el \ ~ i s k  
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I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

The I3 greater confinement disposal boreholes 
cont;~in low-level waste, low-level mixed waste, 
unste similar to greater-than-Class C low-level 
\v;i\tc. hi~li-spccilic-;ictivity low-lc\'el waste, 
transurai i ic w:iste. transuranic mixed wa$te, and 
cIa\st l icd ~ : I I I C .  The rrmsuranic waste storage pad 
I\ d Rc\oulce Conset-vatton and Recovery Act 
coinpli;~nt unit for the \torage of mixed waste llow- 
level and transuranic). Additional information can be 
found i n  Chapter 4, Affected Environments. Section 
3.  I .  I .S contains ;I description of existing Waste 
Manegement Program activities, and Section 4. I .2.? 
idcncilie\ out-of-state waste generators. 

1)Ot. i \  committed to preventing pollution and 
rcducing w'astc generation at the NTS. This is 
acconiplished through establishing partnerships with 
private industry, and complying with local, state, and 
fcderai regulations. Thc elements of the DOE/NV 
Waste MinimirationlPollution Prevention Program 
add!-csses reporting requirements, compliance costs, 
waste reduction costs, employee concerns, 
environmental liahility, training, and the reduction, 
recycle, and reuse of commodities. Appendix C.6 
provides a description of the DOE/NV Waste 
MinimirationlPollution Prevention Program. 

2.4.3 Environmental Restoration Program 

As noted previously, the Environmental Restoration 
Program and its predecessors have been effectively 
working toward the decontamination of the NTS 
hince the inception of testing. Prior to the early 
I ~ X O S ,  the ma,jor focus of environmental restoration 
was the decontamination of testing areas for future 
use and the identification of contaminated areas that 
required restricted acce 

Starting in the 198Os, environmental restoration at 
the NTS grew significantly. Characterization, 
iremediation, and closures were primarily driven by 
the Resource Conservation and Recovery Act. 
Abandoned underground storage tanks and PCBs 
were r e m o ~ ~ d .  Hazardous waste disposal trenches 
were closed using the Resource Conservation and 
Recovery Act procc 

'l'he IIOE is commilied to the goal of remediating 
contam~natcd siter i n  accordance with the 
Ircquirements of  the responsible agencies. Current 

operations will comply \ $ i t h  en\iroiimi'ntiil 
regulations, and the health and safet) of employees 
and the public will be safepurdcd. A n  ongoing 
assesstnetit to identify and remediate ~iint:iiiiitiiitioii 
will continue i n  pursuit of these g o ; A  

The goal of the Environmental Restoration Prograni 
( a  detailed discussion of which c m  be found in 
Appendix A) is to ensure that I-isks to the 
environment and to human health and mfety, i is  

posed by inactive and surplus facilities and sites. are 
either eliminated or  reduccd to prmxti \ t :  levels, 
Protective levels are determined thi-ougli sitc 
conditions, risk assessments, and consultation with 
federal and state regulatory authorities. 

Specific investigations and risk arsessmentr a ~ ~ e  
being conducted for each corrective action uni t  
(grouping of environmental restoration sites) ro 
determine the levels and extent of contamination. to 
ascertain the potential human health or environmental 
exposure to that contamination, and to compare that 
exposure to established standards for protection of 
human health and the environment. 

tal Restoration Program 

vailable Technology 

d Resources Use 

ependency of Actions 
ization of Resources 
, Defense Nuclear Agency, State 

esence of Cultural Resources or Sensitive 

Regulatory Requirements 
Scheduling (Optimizing Labor and 

Equipment) 
Stakeholder Concerns 
Time Required to Complete Action 
Waste Management Concerns (Adequate 

Facilities) 
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NEVADA TEST SITE FINAL ENVIRONMENTAL IMPACT STATIMENT 

Based on the information gathered and in  
consideration of the factors listed in  the sidebar, the 
DOWNV will prioritize environmental restoration 
activities through interaction with the state ofNevada 
and interested members of the public. A md,ior driver 
for this process is the Federal Facility Agreement and 
Consent Order (State of Nevada, 1996), which has 

I 

I 
I been signed. 

2.4.4 Nondefense Research and 
Development Program 

The DOE has historically supported a variety of 
research and development activities at the NTS and 
at other locations in Nevada in cooperation with 
universities, industry, and other federal agencies. The 
DOE continues to support ongoing nondefense 
research and development projects. The National 
Environmental Research Park Program supports 
environmental research activities at the NTS. 
Research on the safety aspects of handling, shipping, 
and storing hazardous fluids and liquefied gaseous 
fuels are conducted at the Spill Test Facility. The 
Corporation for Solar Technology and Renewable 
Resources, with development funding provided by 
the DOE, continues to study the feasibility of 
locating and constructing a solar energy facility in 
Nevada; it is proposed that these solar power 
generating facilities should be collocated at the NTS 
and at one or more of the three other Nevada 
locations under evaluation: Eldorddo Valley, Dry 
Lake Valley, or Coyote Spring Valley. 

The Environmental Management and Technology 
Development project continues to conduct research 
and development focused on overcoming major 
obstacles to progress in cleaning up the DOE sites. 
The principal mission of the Tonopah Test Range is 
to provide research and development test support for 
DOE-funded weapons projects. However, the 
Tonopah Test Range represents a unique test 
environment, both in location and capabilities, and is 
availahle for use by other government agencies and 
their contractors. The Tonopah Test Range 
management schedules a broad spectrum of tests to 
make effective use of range capabilities for multiple 
users. 

I 
1 

I 
I 
I 
I 
I 
1 
I 

2.4.5 Work for Others Program 

The Work for Others Program is hosted by the DOE 
and includes the shared use of certain facilities and 
resources. Historically. the DOE has hosted projects 
by other federal agencies. especially the Department 
of Defense (Don), that require the large, remote. and 
secured areas offered by the NTS. Typical pas1 uscs 
under this program have included co-use of NTS 
airspace, training exercises, and reseal-ch and 
development projects. 

2.5 Evaluation of Environmental Impacts and 
Risk 

In addition to the NTS EIS, several DOE studies are 
in progress that address the consequences and risks 
associated with the DOE’S operations at the NTS and 
other Nevada locations. Although all of thcse htudies 
relate to the risk or the consequences of DOE 
activities, each of  these studies has a unique scope 
and purpose. It is important to understand the 
differences i n  study scopes, how these different 
studies relate to each other, and how the information 
gained from them has been used in this EIS. Several 
of these other studies are discussed in the following 
sections. Figure 2-1 illustrates the scope and purpose 
of each of these studies and describes their 
relationship to the NTS EIS. 

2.5.1 Nevada Test Site Environmental 
Impact Statement 

The NTS EIS identifies the environmental 
consequences or impacts that could occur as a result 
of implementing various resource iiianagenient 
alternatives at the NTS. These alternatives 
encompass a range of resource uses, including 
current level of operation (Alternative 1 J ,  minimum 
resource use (Alternative 2 ) .  maximum u\e of 
resources (Alternative 3). and alternative uses of 
NTS resources [Alternative 4). Consequences 
resulting from the various alternatives are described 
as physical impacts (e-g., surface disturbance, 
degradation of air quality, and availability of water 
resources). These impacts are assessed and reported 
for each alternative to inform the decisionmakers of 
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NTS ENVIRONMENTAL IMPACT STATEMENT 

Analyzes the effects of major programs 

Identifies and records baseline conditions 

Identifies impacts of present and planned actions 

Determines consequences of impacts 

Relies on  transportation study and human and health risk assessment for defining 

Relies on technical data from Performance Assessments and Evaluations 

Will be revised as necessary based upon results of Environmental Restoration and 

existing risks 

Performance Assessments 

DRAFT TRANSPORTATION STUDY 

Part of the sitewide €IS 

Includes various transportation routes 

Evaluates traffic-related risks 

Evaluates cargo-related risks 

Evaluates accident scenarios 

L 

ENVIRONMENTAL RESTORATION 

Provides data to EIS 

Specific to defined corrective 
action units 

Defines levels and extent of release 

Determines doses to receptors 

Compares risks against standards 

HUMAN HEALTH RISK ASSESSMENT 
Risk To: Rlsk From: 

NTS Workers 3 Routine Scenarios 
Off-Site Work Crews . Accident Scenarios 

Off-Slte Populatfon NatLral Disaster Scenarios 

Part of the sitewide EIS 

Covers past and future nuclear testing 
Covers NTS actions and soil cleanup 
at Tonopah Test Range 
Evaluates consequences of accident 
scenarios 
Evaluates risks for each alternative 

PERFORMANCE ASSESSMEN1 
AND EVALUATIONS 

I Uses same technical, site characterization, 
and facility data as EIS 

Specific to single facility or disposal site 

9 Evaluates potential or calculated releases 

Compares calculated releases to health anc 

. Sets the maximum disposal limits 

safety standards 

Figure 2-1. NTS studies that were used in the EIS analysis 
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the associated etivironmeritalimpacts and any 
poten(ial actions that may he required t o  mitiytltc 
tnorc impacts. 

Thc liwndation for the impact analysis conducted in 
thi\ FIS i x  the technic;il data developed and ured in 
the Ytudie5 :tiid rcpurts noted above and discussed 
later i t i  this section. Site chat-acteriration data, 
faciiit) ~ntonn;itioii. eiwironmental data, and other 
info!-maticin from these othei- studies, its well :is the 
most current technical information about site uses, 
were used to perform tlie impact analyses rcponed 
in t h i s  IEIS. 

2.5.2 Human Health Risk Assessment 

I n  addition to tlcscl-ibing the physical impacts to the 
uiv i roni i icnt  that l iavc resulted irom pasr NTS 
operations and could result from a range of future 
NTS uses, the NTS &IS includes ;I human health 
Irish assessmciit (see Appendix H).  The  I-isk 
asseswictit qumtifics the potential chance of 
occupational injuriey and facilities, cancer deaths, 
:tnd dctl-inient to  worker^ and thc public that could 
result lrom the over:tII operation of the NTS as 
defincd in each a l te rna t iw Underlying the 
asseyumcnt of each alternative are the historical 
operations and their consequences that contribute to  
tlie currenl cnvironmcntal conditions, or baseline, of 
thc N1S.  Thus, the risk assessment encompasses 
iisks conlrihutcd lrom past operations and the risk 
potenti;tlly ccintributcd from each of the future-use 
alternatives. 'This FJS considered the consequences 
olevent7 that have a low probahility of-occurrence 
hut have high consequences should they occur. 
Ttierc itre many cvents or scenarios that have a very 
low probability of occurring, hut the consequences 
01 such an event are so high that even remotely 
credible scenarios are considered and evaluated. 
The tsesults of these analyses provide additional 
infbrmation that wits used in this EIS. 

2.5.3 Transportation Stud) 

Of utmost importance to the DOE'S stakeholders 
and the sovereign nations regarding the 
transportation of radioactive material are the human 
health risks associated with exposure to ionizing 
radiarioii. The health risks of transporting low-level 

Performance Assessment and Risk 
Evaluation Terms 

Receptors - Pianis. animal i d  pcoplt ih:,t may bc 
crposed to conlaiiiinatiiiii. 2 recqxnr c:in hi. cxpmrd vi :  
the air and soil pztbu,iy\ 11or  cr;implc. h) ~nlial;itiun, 
ingestion, and conlact,~. and the surfcccc and gmundi*ntcr 
pathways (hy  contact a n d  ingeiri<io). 

Pathway -The route by which a contaminant reaciics a 
liumati receptor. Common patli\+a>s considcred in 
performance asscwi icnts  include. but arc not limited to. 
air. yroundwatcr. and surfacc u ater. 

Limiting Cuncentrationa -- The iadioactivity that 
remains in a waste after trcatment. that po. 
or bounding condition tn disposal options. The 
radionuclide that tends to hi. most i nh i l e ,  ur has the 
highest polential to aflecr Ihuiiiun health and Ihe 
environment, hecoiiics thc limiting I;irlor for th? di5iiiisa 
f .iclhty. ' '  

Residuals -The conipasiiiim and fnnn o f a  wasic aflw 
treatiiient. Fix cxarnplz. solidiiicd iiiciiieraliiin ash wnul 
he a residual. 

Curbon-14 - An isrttnpc ot carbon that occur5 both 
nalurnlly and from the decay nfccrlain radioactive 
isotopes. Carhiin-14 is u well-known ton1 used to date 
archaeological finds. Csrboti-14 c:in be scncrated Irom 
wastes as a gar and can rise i ipuard to ttic suifacc i f  
precautions are not takco. 

Human Intruder - A hypothetical individual [in a fului 
scenario) who unknowingly conracrs the w a s t c ( ~ j  in a 
disposal unii(s1 after the loss or inititution:d conti01 and 
with no prini knowiedgc ni  the wa\tc disposal activitics 
thc site. Intrusion sceitarios includc. but arc nor limited 
to, drilling i n l o  the ~ a s i e  or lldrniing on or near thc w s I 8  
disposal facility. 

Groundwater Recharge - Water lhai iniilrrates the Ian  
surfam and is not lost ttr evaporation or cnnxinicd by 
plants can percolate downward and replcni5li the 
groundwalcr aquifcrs. This dcep percolaliun is called 
recharge. Much of the recharge at tile N l S  is irom 
mountainous areas as much as 48 km (30 mi) away. 

Inliltration - Water that fa i ls  uii the land surface that 
docs not run off but percolate\ into the ground. Some 01 
this water e\apoxitcs, somc is used hy planis. and somc 
percolatcs downward lo thc groundwater. 

Unsaturated Zone -The suhsuriace rone between rhr 
land surface and the top of the groundwatei. The 
unsaturdled zone at the NTS is thick. ranging from 160 
(525 f t )  in almost 914 r i i  (3,900 f t )  in  some areas. 
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waste, mixed waste, and nuclear material to and on 
the NTS were evaluated i n  a transponation r ~ s k  
analysis (see Appendix I). The transportation study 
identifies the risks to the public resulting from 
traffic deaths and exposure to radiation from the 
shipmenth along the various roures. The 
transportation study uses current and future 
projections of the sources and movements of 
materials and wastes to the NTS. The results of the 
transportation analyses are incorporated in the 
appropriate impact analysis section of this EIS. 

2.5.7 Environmental Restoration 
Assessments 

A different type of risk assessment is performed as 
part of studieh conducted for the Environmental 
Restoration Progrmi. First, a risk assessment that 
defines thc nature and extent (if the release of 
contaminants from a source area is performed for 
each corrective action unit. Next, the pathways 
whereby the contamination could lead to an 
exposure to a worker or off-site resident are 
identilied. The doses to these potential receptors are 
then estimated for each pathway, and the risk 
associated with that dosage is evaluated. If the dose 
exceeds a regulatory standard, some action could he 
required either to rernediate the contamination or  
otherwise protect the receptor. The available 
technical inrormation used in these types of 
assessments is used as appropriate in the NTS EIS 
and forms the basis for the larger restoration 
program assessments that are discussed in this EIS. 
Because these assessments are performed on a 
project or Corrective Action Unit basis, the 
assessments will be developed by the DOE i n  
cooperation with the state of Nevada to identify the 
preferred closure actions. The results will also be 
incorporated into the National Environmental Policy 
Act document that analyzes the closure proposal. 

2.5.5 Performance Evaluation 

1 The Federal Facility Compliance Act of 1992 
I requires the DOE to work with its regtilators and 
I with rnemhzrs of the public to establish plans for 
1 treatment of DOE’S low-level mixed waste. 
l Although the Federal Facility Compliance Act does 
1 not specifically address the disposal of treated low- 
I level mixed waste, both the DOE and the States 

I 
I 

I 
I 
I 
I 
i 
I 
I 
I 
I 
I 
I 
I 
I 
I 
i 
I 
I 
I 

I 

I 

I 

recognize that disposal issues are an integral pan of 
treatment discussions. The performance e d u a t i o n  
concept was developed by the DOE m d  the State5 
to address this concern. The performance 
c\alnation process started by identifying DOF. hites 
across the dcrense complex which were managing 
mixed waste, and then developed a screcnirig 
p r o c e s  that eliminated all but 15 sites from 
consideration as a disposal site. The NTS is one of 
the remainin& sites. The Performance Evaluation or 
the Technical Capabilities of DOE Sites For the 
Disposal of Mixed Low-Level Waste. prepared by 
Sandia National Laboratories (SNL. 1996) contains 
a description of how sites were eliminated. and 
contains information on the results of the 
performance evaluation for the NTS. 

The process and technical approach for the 
performance evaluations were presented to State 
regulators at several joint Statc and DOE meetings 
facilitated by the National Governors’ Associatim 
The technical process, methodology, and data used 
for the performance evaluations have been 
continuously reviewed by an independent senior 
review panel made up of nongovernment experts 
from academia and industry. The principal goal in 
developing the performance evaluation was 10 
determine the limiting concentrations of 
radionuclides in residuals resulting from treatment 
of low-level mixed waste that can be disposed of at 
various DOE sites. 

A performance evaluation is a screening tool. Its 
ohjective is to estimate permissible concentrations 
of radionuclides in low-level mixed waste disposal 
facilities so that releases of radi(inuclides to the 
environment would not result i n  exposures to 
humans at levels greater than some predetermined 
performance measiires. Calculations of release for 
three pathways (water. atmospheric, and 
hypiithetical inadvertent intruder) form thc 
foundation of the performance evaluation The 
technical data and information used in performance 
evaluations is the same information available for the 
analyses reported in the NTS EIS. The performance 
evaluation is not intended to he a substitute for the 
detailed analysis of a performance asscssiiient, nor 
is it intended for siting or permitting. 
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Based on the result? of the performance evaluation 
zinalysis (SNL, 1996). low-level mixed waste 
d iypod at the NTS is almost exclusively limited by 
the intriision scenario. Only the radionuclide 
crirboii-l4 < h o w  inore restrictive waste limits from 
tlie atmospheric pathway. The extremely dry 
conditions at tfic NTS. where inf-iltration is 
negligibie and distance t o  the groundwater is great, 
inhibit thc migr;ition of radionuclides by means of 
tlie water pathway. 

Ti-ansport of radionuclides downward along a 
groundwater pathway does not appear to be a 
mcchanisin for movement in  the subsurface at the 
NTS Radioactive Waste Management Sites. This 
conceptual modei is based on hydrologic studies 
perlorined at the NTS which concluded that 
groundu~ater recharge at the Area 5 Radioactive 
Waste Manageinenr Site is negligible. In addition. 
the performance assessment for disposal of low- 
level waste at Area 5 demonstrates and concludes 
;I "no groundwater pathway" conceptual model for 
the site hydrologic conditions during the 
I0.000-year performance period considered in the 
performance evaluation. 

The performance evaluation is a means forthe DOE 
and the States to begin evaluating options for 
disposal of low-level mixed waste treatment 
residuals that have been treated pursuant to the 
requirements of-the Federal Facility Compliance Act 
of 1992. The ultimate identification of sites that 
might host low-level mixed waste disposal activities 
will follow state and federal regulations for siting 
and perinitting, and will include public involvement 
i n  the decisionmaking. Site-specific performance 
ass~ssinents for the two existing Radioactive Waste 
hlanagcment Sites at the NTS, as described in the 
following sections, will also he completed. 

2.5.6 Performance Assessment a n d  
Composite Analysis 

The DOE orders for low-level waste and EPA 
regulations for  traiisuranic waste disposal require 
that each radioactive wiiste disposal site prepare and 
maintain a site-specific radiological performance 
assessrncnl. A performance assessment is a 
sy?teiii:itic miilysis of potentid risks, posed b y  
wiiste in;inageinent systems, to the public and to the 

environment and a comparison of thohe risks to 
cstahlished performance objectives. A performance 
assessment is an iterative process that procceds 
sequentially from site charactenzati(in to conceptual 
model development, to outcome modeling, and hack 
to site characterization. as necessary. The results of 
performance assessnieiit analyses are used to Euide 
site characterization activities and to refine 
subsequent analyses. The process ends when 
further site characreri7;ition would not yield 
information that could change the decision regarding 
safety of the site. 

The site characterization data used i n  the 
performance assessments conducted for thc NTS 
facilities have been used i n  the impact analyses 
performed for this EIS. The technical data and 
information used in the preparation of tnese 
performance assessments have also beer1 used in the 
preparation of the NTS EIS. The technical 
conclusions of both documents are the same, and the 
technical data and information used remain rele\mt 
to both documents. 

The DOE is responsible for disposing of a variety of 
radioactive wastes, including low-level, transuranic, 
and high-level waste. Low-level waste disposal is 
governed by DOE Order 5820.2A. which establishes 
policies and guidelines for the disposal of radioactive 
waste in general. The U.S. Nuclear Regulatory 
Commission regulations in  10 CFR Part 61 include 
similar requirements for perforinance assessment of 
shallow-land burial of commercial radioactive wiste. 
Most low-level waste is disposed of using near-surface 
burial techniques. Disposal operations at the NTS are 
described in greater detail in Chapter 4. 
Section 4. I .  1.5. Disposal of transuranic wartc must 
meet the standards established by the EPA i n  
40 CFR Part 191. While transuranic waste is 
planned for disposal generally at the Waste Isolation 
Pilot Plant near Carlsbad, New Mexico, a few tens 
of cubic meters of transuranic waste were disposed 
of in  the past at the NTS, and the IIOE is in the 
process of assuring that this disposal is consiqent 
with 40 CFR Part 191. Congress has directcd the 
DOE to study the suitability of Yucca Mountain as 
a potential perinanent repository for \pent nuclear 
fuel and high-level radioactive waste  from 
commercial and DOE-owned souices. 

I 

I 

I 
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The DOWNV has conducted. anit continues to 
conduct, pei-f(irtnance iissessments of I i i w l e v e l  
wiiste disposal unit\ at the NTS. The first 
performance assa\nict i t  conducted on N?S 
ilispos;il t t i i i t c  wa\ ii draft tor the Arm i Radioactive 
W-acte M;inageiiicnt Sites prepared by Idaliii 
National Eiiginecring Laboratory (dated 
.August I. 198X). This performance assessment was 
prepared pr ior  to  the issutiiicc of 
IIOF, Order 5820.2A. which contains the 
requircmcnt for preparing a petiorniancu 
;issessment. The pel-liirinance ;issessiiieiit h i i s  been, 
iiiid continues tn be. revised: the next publication i h  

scheduled for  the ta l l  of 1996. The first draft 
pcr~iirin~ince assessment for the Arca 3 Radioactive 
Waste M;inngement Sites was prepared by Oak 
Ridge National Lahoratory/C;r;ind Junction and was 
completed in Septentber I W I  . Several revision? of 
t l ie Area 1 perCnrmance assessineti[ have occurred, 
and ;I major revision i s  scheduled for cornplerioii in 
1998. 

Thc perliirtnancc aswsrnentr for the At-cas 3 and 5 
RWMSh address the po\t-l9)S8 low-level radioactive 
w&te disposal xiurce term (Shott el al.. I Y Y 5 j  fur each 
respective facility. a j  required iindcr DOE Older 
S820.2A. The Order specifies that perCoriii;intx 
assesstiieiits arc required only for waste diqmscd 
after the efkctive date of the Order, September 26, 
19XX. In response tn the Defensc Nuclear. 1;acilities 
Safety Hoilrd Recommendation 94-2, that the scope of 
pertbrtnnnce iissessmeiits he expanded to ~ i cco t i~ i t  for 
past, present. and future inveinones of l ow leve l  
radioactive v m t e  at the site, the DOE i s  developing ii 

coinprehensive cnvironinental matiageiiient hysteins 
iipprixich to ensure long-tcmi protection from a11 
sources of radioactive materials left in  the ground after 
rernediation and disposal programs are completed. 
The comprehensiw approach wi l l  include 
requireiiieiits that integrate DOE'S land-ucc planning, 

and waste disposal elfofls. 

Specifically, the long-term radioactive impact of the 
disposal operatiiins wi l l  he analyzed by combinin: 
pt~1ciriii;ince assessments under DOE Order 
5820.2A for the post-I988 w i s t e  source term, with 
ii coiiiposite analysis of the pre- 1988 waste source 
lcrtiis, as we l l  i t s  other sources of radioactive 
coiitii iti i i i i ition in thc ground that arc potentially 
interactive with tlie low-level waste facility (DOI:. 

1:~ u l i t y  .' ' dccotiimissionin:. environmental restoration, 

I 
I 
I 
I 
I 
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2. 

Protect public l i e i i l i l i  and \nfety in accordaiic.e 
wi th standards q3ecificd in  applicable 
ciivironiiietitii l he;ilth ~ k r h  a n d  IIOE ordcr5, 
qxxif icnl ly IIOE Order 5400.5. Kadiatioti 
Protection of the Puhlic :ind the Envi ro i i i i i cn~.  



Standards foi- Har;irtlous Air Pollutants. 
I Releases of radioactivity in effluent to [lie 
I general environment inurt be inainr;lined usnip 
1 the " ~ s - I o M  ~as~reasonably~achie \  able" 
I process. (NV/YMP Radiological Control 
I Manual, DOE/NV, 1994.) 

I 3. Assure that the committed effective dose 

1 inadvei-tently intrude into thc waste after loss 
i of institutional control ( I 0 0  years) will not 
I exceed I00 mrem/yr for continuous exposure 
I or 500  mrem tor a single acute exposure 
I ( a  10,000-year compliance period) 

I equivalent5 received by individuals who 

4. Protect groundwater resoiirces consisreni with 
federal. state. and loc;il regulations and 
requirement.;. 

I Area 5 Radioactive Waste Management Site 
I Performance Assessment-The Area 5 Kadioactive 
I Waste Management Site Performance Assessment 

(Shott el al., 1995) addresses the post-I988 waste 
source term for the facility and was submitted to the 
DOE peer review panel i n  August 1995 for technical 

I review and recommendation. Panel review I S  now 
concluding and a final publication is scheduled for 
submittal to DOE Headquarters by January 1997 
(DOE, 1996). Depending on the extent of the 
panel's review comments and recommeiidations, the 
Area 5 report should be published by January 1997 
or earlier. The next update of the Area 5 
Radioactive Waste Management Site Performance 
Assessment will include the pre-1988 waste source- 
term and cornposile analysis, as stated in the Draft 
Implenientation Plan, Defense Nuclear Facilities 
Safety Hoard Recommendation 94-2 (DOE, 1995). 

The total estimated dose to the general public froiu 
all pathways was predicted to he approxiinately 
0.6 nircm/yr. This estimate was obtained through 
analysis of several scenarios and represents an 
increme i n  annual dose of one-sixth of one percent. 
This compares favorably to the 15  mredyr 
pertorniance objective dose limit for members of the 
general public set in DOE Order 5820.2A. 
Appendix A provides additional details on this and 
other on-going NTS performance assessments. 
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Area 3 Radioactive \Va$te Manaeenicnt Site 
Performance Assessment-The '41-ca .3 Radio;icli\ e 
Waste M;inagement Site Pclfoi-mance . A ~ s e i ~ n i e i i t  
will address the post- 1988 \caste disposal source 
term and is scheduled for submittal to UOEiIIQ i n  
March 1998 (IIOE. 1996). Site ch;iracteri~atioii of 
the facility is ongoing to acquire additionai 
subsurface information to support pel-foi-mance 
assessmenr analyses i n  Fiscal Year 1997. 

Site characterization of Area 3 i n  I996 focuses 011 

completion of exploratory boreholes heneath 
subsidence craters IJ-3bh (a reserve low-level waste 
cell at the Area 3 Radioactive Waste Management 
Site), U-3ah/at, and U-3ax/bl. The primary 
objective ofthe exploratory hiirehole i n  Area 3 I S  to 
characterize the physical and hydrologic propertie.; 
of the chimney and to asrcss the potential for 
downward groundwater movement and radionuclide 
transpon. The underground shot cavity beneath the 
subsidence craters at approximately I89 iii (620 f t )  
is much deepei- than active hydrologic surlace 
processes (infiltration, redistribution. and 
evapotranspiration) operating beneath the wiste 
uni t ,  from the ground surkice to a depth of 
approxiinately 30 m (100 ftj. Current scientific 
hypotheses suggest that the rubble chimney beneath 
the low-level wistc u n i t  does not enhance or 
promote vertical groundwater flow between the 
waste unit (suhsidencc crater) and the deep shot 
cavity (see Chapter 4, Section 4.1.5.1). This 
conceptual model was confirmed by recent 
hydrologic data (Van Cleave, 1996). GiLen the 
proximity of Area 5 to Area 3 (23 kin [ 14 mi]) and 
very similar hydrogeologic conditions, the 
defensibleconceptual hydrogeologic model for Area 
5 will he tested and validated for the Area 3 
Radioactive Waste Management Site. 

2.5.6.2 Composite Analyses 

The long-term impact of the disposal operation5 at 
the Areas 3 and 5 Radioactive Waste Management 
Sites will be analyzed by combining the ritc-specific 
performance assessments for the post-lgXX wastc 
source tenn with complementary composite analyses 
taking into account the pre-1988 waste rource 
terms, and other sources of proxllnal radioactive 
contamination i n  the ground (DOE, 1996). The 
Area 3 Radioactive Waste Management Site 
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i Cninpii\Ite Analyis i\ scheduled to be submitted to 
I IIOE F1cadqu;irtrrs together with the Performance 
1 .A\\e\\tiicnt by March 199X. The correiponding 
I ,Are:i 3 Radioactive Waste Management Site 
I ("impo\ite Analysis i \  due to DOE Headquarters by 
1 Scplcmhcr 1999. 

2.6 Summary 

The purpose of the actions addressed i n  this 
sitewick EIS is to provide a management framework 
t'nr tlic continued operation ofthe NTS. The actions 
ai-e influe.nced by policy considerations. history, and 
the ongoing activities of the variuus programs as 
d i x u s \ c d  in  this chapter. 

The N1.S is it critical facility in the DOE'S effons to 
ineet the nation's need to safely maintain the 
tiitclear weapons stockpile, to retain the capability 
10  conduct underground tests, and to focus on new 
iind challsnging issues of national security, energy, 
atid tlie cnviranment. 

I 

The DOE has historically performed rigorous 
eviiluatiotis of any actions that pose a threat to 
wotker wfety, public health, or the environment. 
The results of these studies have been used i n  the 

impact analyses conducrcd for thi\ Iz,iS. 'I%cw 
evaluations will contini ie t o  he i ~ c ~ ~ i i l u i . t d  'I\ 

appropriate, and their rcsuiti M ill be d ~ w l ~ ~ ~ i l  ; i ~ i i l  

incorporated i n  future Nntioiial t ~ t i \ i t ~ i j t i t i i ~ t i t ~ i l  

Policy Act documents. Thew cv:iIu;ittnti~ incluclc 
tht: detailed safety analysis done h> ( l ie  Ueleii\i. 
Program, the cotnpreliensi\e pcrlorni:ttiL~c 
ahseshments developcd i n  cnnjt i i ict iot i  1% it11 t l t c  
operation of waste management facilities, and the 
safety planning and risk assess~i~etits pcrformsd I>). 
the Environmental Restoration Program tlut-t 11: t l ic  
characterization and rcriicdiation of \ i te \  (111 t l ie 
NTS. Thesc activitie\ w r e  ~ i i t i i t t w m ~ l  in  
Section 2.4. 

This sitewide EIS is not the "final word" a n d  is not 
designed to cover all potential future ;ictivitic\ :II [lie 
NTS. Rather, this EIS includes only t hox  iicttoti\ 
and alternative5 that are reasonably fore\cei:ahle at 
this time. Any new actions or projects wil l  recci\s 
Ndtiondl Environmental Policy Act re\ i e w  prior to 
their implementation and will be supported thi-oitgh 
an additional tiered National Environmental Piiltcy 
Act document. These reviews mi l l  includc updated 
information on the various ongoi ti:: m id is \  and 
assessments, as appropriate. 

2-17 Volume I ,  Cliapter I 

-~ 



NEVADA TEST SITE F I V A I .  E,NVlNO,\%ftLVTAI. IMPACT STATLMENT 

2.7 References 

REGULATION, ORDER. LAW 

I0 CFR Part 6 I 

10CFR Part 1021 

I 40 CFR Part 61 

40 CFK Part 191 

40 CFK Part 26 1 

40 CFK Part 268 

I 60FR3129l  

I DOh Order 5400.5 

DOE Order 5820.2A 

U.S. Nuclear Keguiatory Coinmission. “Eiicrgy, Licensing Rcquircments for Lind 
Dispwa1 of  Radioactibe Waste.” (bdr  01’ F&r(Li R(,gLi/(ili(iizs, Office [if tlic 
Fcdcral Regisret-. National Archives and Records Administration. 
U.S. Government Printing Office, Washington, DC, 1993. 

U.S. Department of Energy (IIOE), ”Energy: Compliance with the National 
Environmental Policy Act,” Code of Federal Regulnrioir.v, National Archives and 
Records Administration, U.S. Government Printing Office, Washington, DC. 
1994. 

I 
I 
I 
I 

U.S. Environmental Protection Agency (EPA). “Protection of Environment: 
Nation Emission Standards for Hazardous Air Pollutants,” Code of Federtii 
Kegif1atioii.r. Office of Federal Registrar, National Archives and Records 
Administration. U.S. Go\’ertimeiit PI-inting Office, Washington, DC, 1993. 

US. Environmental Protection Agency (EPA), “Protection of Environment: 
Environmental Standards for the Management and Disposal of Spent Nuclear Fuel 
High-Level and Transuranic Radioactive Wastes,” Code of F e d e r d  Kegi~ /o / io i i s .  
Office of the Federal Register, National Archives and Kecords Administi-ation, 
U.S. Government Printing Office, Washington, DC, 1992. 

EPA, “Protection of Environment: Identification and Listing of Hazardous 
Waste,” Code ofFd<,i-ii/ Regi~l~itioiis, Office of the Federal Register, National 
Archives and Records Administration. U.S. Go\wnmcnt Printing Office, 
Washington, DC, 1993. 

EPA, “Protection of Environment: Land Disposal Restrictions,” C d e  ofk‘ede~rd 
Kegidiations, Office of the Federal Regiiter, National Archives and Kecords 
Administration. US. Government Printing Office, Washington, DC, 1 Y93. 

U.S. Department of Energy (DOE), ”Stockpile Stewardship and Management 
Programmatic Environnienral Impact Statement,” Feilrrd RPgkter. Washington, 
DC. 1995. 

I 

I DOE, “Radiation Protection of the Public and the Environment,” 
I Washington, DC, 1990. 

DOE, ”Radioactive Waste Management,” Washington, DC, 1988 

Volume 1, Chapter 2 2-18 

~ ~ 



NEVADA TEST SITE PINAL ENVIRO.VMENTAI, lMPACT STATEME.W 

GENERAL 

DOE. I995 

I DOE. 1996 I DOE, Iniplemrnration Pliin Defense Nucknr  F;cicilities St!fei? Boa~i l  
! Reconinierid~rtiori 94-2. Conformance with Safety Standards at Departnient uf 
I Energy Low-level Nuclear Waste and Disposal Sites, (Rev. I ) ,  1996 

I IIOE/NV. 19Y4 I DOEINV, N V f l M P  Rnriiological Cor~rrol Mnriucil, Revision-I. (Controlled Copy 
1 Edition), DOE/NV 10630-59. 1994. 

I SNL, 1996 I Sandia National Laboratories (SNL), Perfoniinrice .K~~trI i f rrr i<>t?  of i i i e  Tiw/zr!rrw/ 
Capnhilirirs ofDOE Sitesfor Disposal oJMixed Low-Lrvel Wrrsic, 
SAND 96-0721/1, Albuquerque, NM, 1996. 

I Shott et al., 1995 I Shott, G.J.. C.J. Muller. L.E. Barker, D.E. Cawlfield. F.T. Lindstrom. 
D.G. Linkenhcil, M.J. Sully, D.J. Thome, and L. McDowell-Boyer. P i $ m m i c e  
Assessmerif,for the Area 5 Radiociciive Waste Mnntigerwut Sirt, tii tho Ne~,nt / ( i  
7 e s t  Siie, Nye Couiity, NV, Reynolds Electrical & Engineering Co., Inc., 

1 
I 

I 

I 
I Las Vegas, NV, 1995. 
I 
I 
I 
I Carson City, NV, 1996. 

State of Nevada, 
1996 

State of Nevada, Fedc,rd Facility Agreerricrit a i d  Coiiwiii Order, Depamnent 
of Conservation and Natural Resources, Division of Environmental Protection, 

I Thorn and Weslervelt, I 
1 1987 1 Thorn. K.N. and D.R. Westervelt, HydronuclPnr Exprirwri/ .s, LA-I0902-MS, 
I I Los Alarnos National Laboratory, Los Alanios, NM, 1987. 
I 
I Van Cleave, 1996 1 

I 
I 

Van Cleave, K.K., letter report to Steplien A. Mcllinglon, Acting Director for the 
Nevada Operations Waste Management Division, regarding the pciteiitial for 
groundwater recharge helow UE3ax/bl, Las Vegas, NV, 1996. 

2-19 Volume 1, Chapter 2 

~ 



This Page Intentionally Left Blank 

Volume 1, Chapter 2 2-20 



Chapter 3 

DESCRIPTION OF ALTERNATIVES 



XEVAUA TLST SITE FI~VAI. ENVlROS2MEh'TAL IMPACT .'T,ATE,WhW 

CHAPTER 3 
DESCRIPTION OF ALTERNATIVES 

I 
i 

I 

I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

1 

I 

Thih chapter contains the descriptions of the 
alternativec that are being evaluated for the NTS, 
Pro,ject Shoal Area. Central Ncvada Test Area, 
Tonopah Test Range, and the DOE sites located on 
the NAFR Complex. Solar Enterprise Zone 
projects proposed for  the NTS, Eldorado Valley. 
Dry L a k  V-alley. and Coyote Spring Valley are aisc 
described. Section 3. I contains the alternatives and 
the aswciated land-use descriptions. Specific 
projects and activities included tinder each 
iilterniitive are described in greater detail i n  
Appendix A. Section 3.2 lists the alternatives the 
DOE is nri longer considering and the reasons for 
their elimination. Section 3.3 provides a 
comparimn of the alternatives and their 
environmental impacts based on analyses from the 
remainder ofthe NTS EIS. Sections 3.4 and 3.5 Jre 
thc American Indian overview of Environmental 
Impacts and Responses to the NTS Action 
Alternatives. Section 3.6 identifies the DOE 
Pi-c fe i-red Al tern at i ve , 

Chapters 4 and 5 of this EIS identify the impacts of 
past, preyent, and proposed future programs, 
pro.iects and activi t ier of the DOENV. Projects and 
activities at-e included i n  one or more of the four 
alternatives and fall into tlirec basic levels: 
( I )  ctirrcnt activities, (2)  planned projects, and 
( 3 )  propnscd projects. Current activities are those 
that are presently pnn of the normal operations of 
the NTS, the Tonopah Test Range, portims of the 
NAFK Complex, and other areas considered in this 
IT. Planned pi-ojects are those that arc within the 
5 - p r  planning cycle and are likely to be 
implemented. Projected projects are n o t  yet 
included within the 5-year planning window, but 
hiivc undergone sufficient conceptual developrnent 
to i~llow ii re;rs"wble assessment. The most reliable 
d:it;i tire clearly derived from ongoing activities. 
Planned projectc would present slightly less reliable 
data. Data fot- projccted projects would be the least 
dclincd, hut were determined to be essential to a full 
md  open cvnluation and disclosure of the potential 
el-fccts of tlie altcruative. To provide an adequate 
aiidy\i\, crinservritive iissuniptions and pariimeter 
value? were w e t 1  t i )  evaluate potential impacts of 
tlic les~-delined iictivities. In addition, site-support 
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activities iue analyzed for each of the e~~v i r i i~ i t~~en t~ i l  
resources and resource eleiii~tits. 

3.1 Alternatives 

Four use alteriiatives are evaluiited in  his EIS: 
Alternatibe I ,  Continue Current Operatioti: tUc1 
Action Alternative): Alternative 2. Discontinut. 
Operations; Alternative 3.  Expanded Llce; antl 
Alternative 4, Alternate Uhe of Withdrawn Land\.  
Each alternative is described with respect t o  the five 
program categories representing DOE/NV'r primar) 
mission: Defense, Waste Management. 
Environmental Restoration. Nondefense Research 
and Development, and Work !'or Othei-s idcfen>e- 
related research. development, and tectingi. 

These alternatives are structured t o  provide 
scenarios of current and fiirure uses of DOE 
facilities in  Nevada that range froni dirciintiniied 
use to expanded use. The use altcrnciti\es haw 
been designed to allow the DOE to analyze and 
compare the potential enviromiiental cffectc ot :I 
wide range (if use options. 

The Tonopah Test Range has heen m;in;igeJ by 
DOE/Albuquerc]ue and operated by Sandia National 
Laboratories as a remote rewarch and tccting 
facility since the 1950s. In 1995, tlie DOE/NV and 
the DOEiAlbuquerque entered into :I memor;induin 
of agreement, ti-ansferring tlie m:inagemeii~ o t  
Environmental, Safety and Health re~ponsihilities 01 
the Tonopah Test Range to the DOE/NV. Thi\ 
action also transfcl-red some of  the operational 
management of the Toniipah Test Range t o  the 
DOENV with the exccption of lIOE/Alhuque~rjue 
Stockpile Stewardship and Man;igeiiient l'rugram 
and other weapons-related rcsponsihilitic< for the 
DOE'S mission. 

Following the description of each alternative are t l ie 
site and zoning category definitions and a laiid-ii\c 
map t h a t  illustrates tlic zoning th;it would he 
implemented fo r  each altet-native. The i:~nd-irst 
miips identify thc locations of wa\te manugemerit. 
industrial, research, and suppor~ sites and dctint the 
general phycical and political boundaric\ of 
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I activitie~ conducted on the NTS. These zones can 
t include compirihic delense and nondefense 
! research ,development and resting projects dnd 
i ,crivitic< its well. The Continue Current Operations 
1 Alrernative (Alternarive I I is considered a!. the 
I baseline land-use condition. Alternatives 2, 3, and 
I 1 are variations developed to represent and support 
! the uses described i n  each alternative. 

3.1.1 Alternative 1, Continue Current 
Operations (No Action Alternative) 

Alternative 1 is defined as the continuation of the 
DOEiNV and interagency programs and operations 
in the llve program categories of: Defense, Waste 
Management, Environmental Restoration, 
Nondefense Research and Development, and Work 
tor Others. Under Alternative I .  these activities 
would continue i n  the same manner and degree as 
they hiivc within the past 3 to 5 years. Site-suppon 
activities would also continue in the same manner 
and degree as they have for the past 3 to 5 years. 
Cui-rent iristitutional control.; would continue. 

3.1.1.1 Defense Program under Alternative I .  
Defense Program operations would continue at the 
NTS under the conditions of the ongoing nuclear 
testing moratorium and the negotiations of the 
Comprehensive Test Ban Treaty as described in 
Chapter 2.  Two scenarios were evaluated. In the 
first scenario, the President would not direct any 
nuclear testing and the DOE'S nuclear testing- 
reliited activities would be limited to maintaining a 
readiness to test. This scenario emphasizes the 
NTS's science-based stockpile stewardship 
experiments and operations. In the second scenario, 
which the DOE believes unlikely but consistent 
wi th  thc site's historical mission, there is a 
contingent possibility that the President. through an 
end of the moratorium or through the "supreme 
national intcrcst" clausc of ;I test ban treaty. would 
direct the DOE to conduct one or more nuclear tests 
in order to achieve a high level of confidence in the 
salcty and reliability of the weapon type in  question. 
These types 01- stockpilc tests would he conducted 
on Pahiire Mesa or on Yucca Flat, which are the 
i in ly iiiiclciir testing locations considered in this 
EIS. 'The first scenario wuuld comprise the 
lollowing current Defenhe Program operations at 
the NTS. The second scenario would include the 
same operations, plus the contingent possibility of 
ciinducting underground nuclear tests. 

I 

0 Stockpile stewardship, including the 
following: 

First Scenario: 

Maintaining readiness to conduct under- 
ground nuclear tests 

Performing treaty coinpliant and permitted 
dynamic experiments (including subcritical 
experiments)' and hydrodynamic tests 
(subcritical expenments would he 
conducted only where containment is 
assured) 

- Conducting high explosive tests and 
experiments 

Destroying damaged nuclear weapons. 

Second Scenario: 

Conducting underground nuclear testing if 
directed by the President. T h i s  contingent 
possibility would occur only under the 
second scenario. 

I 0 Nuclear Emergency Response. The Site 
I provides widespread flexible support to the 
I following programs for training and exercises: 

Nuclear Emergency Search Team 

Federal Radiological Monitoring and 
Assessment Center 

Aerial Measuring System 

Accident Response Group 

Radiological Assistance Program 

Internal Emergency Management Program. 

The primary mission of Defense Program activities 
at the Tonopah Test Range is to ensure that the 

' The term "Subcritical Exprrirncnts." does nor define 3 ncw 
form oiactivity. I t  is intended instead 10 clariSy thc f x t  that 
dynamic expcrimen~s that involve the use of special nuclear 
maferiilli do not achieve the condition ofcr i t ical i ty.  
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nation's nticleiir wwponr systems meet the highest 
irandal-ds of  safct) and reliability. The prirnary 
acrivitie\ incliidc 

I Stockpile stewardship: 

I Assess the surety condition of existing 
i systems. verifying required modification 
I to existing systems, and verifying and 
I maintaining surety of systems 
I 

Conducting cxperimcnts with speciai 
nuclear materials whcre containiiienr is ! 

I dbwrcd. 
I 
i 
I 
I 3.1.1.2 Wasre Management Program under 
1 Alternarive I .  1i:adioactive wane has been 

generated by the weapons development, testing, and 
production activities at DOE facilities as well as the 

I cnvironmental cleanup and restoration of these 
I facilities. As DOE mi~sioiis have changed, there 

has been a n  incre:ising volume of  waste generated 
through the eii\ironniental restoration activities. 
This increase will continue into the luture. 
Although no new initiatives or projects would he 
purbucd or added under Alternative I, the following 
ongoing waste management activities, as described 
in  Chapter 2. \vould continue at the NTS: 

All testing activities are non-nuclear. 

Providing low-level and mixed waste disposal 
capability tn the NTS generators and low-level 
waste disposal capability to currently approved 
waste gencrators. This includes disposai i n  
existing cells as well as creating new cclls. 
Low-lc\el waste includes those waste streams 
that may he in;ippropriatc foi- shallow land 
disposal 

Continuing to study and pursue capabilities 
that leiid to the development of disposal units 

Storing tr;lnsuraiiic and existing transuranic 
mixed waste, pending the development of 
DOE off-sitr treatment, cenitication, handling, 
and disposal facilitics 

Accepting no off-site tranhuranic mixed waste 
lor storage 

1 .  
I 
I 

. 
I .  
I 

0 

I @  
I 

I .  
I 

Storing hazardous waste pending oif-site 
{hipment for rreatment, storage, and/or 
disposal 

Storing mixed waste, pending development of 
treatment options and/or certification for 
disposal 

Continuing closure activities of inactive waste 
sites. as planned 

Storing PCB waste, pending off-site shipment 
for treatment, 5rorage. and/or disposal 

Treating explosives :it the Explosive Ordnance 
Disposal Unit 

Pro\,iding disposai capability for on-site 
generated solid waste 

Continuing the Waste Minimizalion/Pollution 
Prevention Program. 

3.1.1.3 Environinental Restoration Program 
under Alternative I .  Environmental Restoration 
Program activities would contintie in  the form of 
characterization and remediation of contaminated 
areas or  lhcilities, as identified in the recently 
completed site inventory (DOE, 1994). 

I Environmental restoration is not considered a land 
I use. hut an activity necessary lor reuse or 
I disposition of land and facilities. The 
i Environmental Restoration Program projects i n  
i Nevada that would continue under Alternative 1 are 
I as follows: 

Undergound Test Area Corrective Action 
Unit 

Soils Media Corrective Action Unit (including 
portions of the NAFR Complex) 

Industrial Sites Corrective Action Unit 

Decontamination and decommissioning 
facilities 

Tonopah Test Range 
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0 Central Nevada Test Area 

0 Project Shoal Area 

0 Defense Nuclear Agency sites. 

The Defense Nuclear Agency sites are being 
identified as pan of the Environmental Restoration 
Program activities because Defense Nuclear Agency 
site activities are environmental remediations. 
However. it should be noted that the Defense 
Nuclear Agency is responsible for the operation and 
the funding. In this sense, it is a Work for Others 
pro.iect. 

3.1.1.4 Nondeferise Research arid Development 
Program under Alternative I .  The DOE would 
continue supporting ongoing program operations, 
but no new program initiatives would be pursued. 
Ongning and planned nondefense research and 
development operations and activities at the NTS 
that would continue under this alternative are as 
follows: 

0 

0 Demonstration projects 

Suppon for the Solar Enterprise Zone concept 

0 Spill 'Test Facility actiVities 

0 Environmental Management and Technology 
Development Programs 

0 National Environmental Research Park 
Prograii activities. 

3.1.1.5 Work f o r  Others Program utider 
Alterriafive I .  The Work for Others Program is 
hosted by the DOE and includes the shared use of 
certain facilities and resources at the NTS and the 
Tonopah Test Range. Under Alternative 1, the 
DOE would continue to host the projects and 
activities o f  other federal agencies (for example, 
DoD) at activity levels not exceeding those of the 
past 3 to 5 years. 

Work Tor Others Program activities that would be 
cxpccted to continue include the following: 

0 'Treaty verification 

Nonproliferation projects 

0 Counterproliferation 

researching, developing, and 
characterizing counterproliferation 
technologies 

0 Conventional weapons demilitariration 

Defense research and development, land 
navigation training, exercises, and use of air 
space. 

3.1.1.6 Land Use and Zones under 
Alternative 1. The following information describes 
the site and zone categories (for the NTS) under 
Alternative 1 .  The zone categories are depicted on 
the land use map in Figure 3-1. 

Industrial, Research, and  Support  Site-An 
industrial site is used for the manufacturing, 
processing, andlor fabrication of any atticle, 
substance, or commodity. A research site is used 
for projects and conventional laboratory operations 
for the development, quality assurance, or reliability 
of materials and equipment under controlled 
conditions to verify theories or concepts. Support 
sites are used for office space, training, equipment 
storage, maintenance, security, feeding and housing. 
fire protection services, and health services. 

Waste Management Site-These sites are used for 
the disposal, storage, and/or treatment of wastes. 

Nuclear Test Zone-This land area is reserved for 
dynamic experiments, hydrodynamic tests, and 
underground nuclear weapons and weapons-effects 
tests. 

Nuclear and  High Explosive Test Zone-This 
land area is designated within the Nuclear Test 
Zone for additional underground and surface high- 
explosive tests or experiments. 

Research, Test, and Experiment Zone-This land 
area is designated for small-scale research and 
development projects for  the deveiopment, quality 
assurance, or reliability of niatet-ials and equipment 
under controlled conditions. 
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Radioactive Waste Management Zone-This 
land area is designated for the management of 
radioactive waste. 

Critical Assembly Zone-This land area i s  used 
for conducting nuclear explosives operations. 
Operations generally include assembly, disassembly 
or modification, staging, storage. repair, retrofit, and 
survei Itance. 

Spill Test Facility Impact 7~ne..-Tliis downwind 
geographic area, or iootprinr, would define the 
impacts of the largest planned tests of any material 
released. 

Reserved 7 ~ n c - T h i s  land area inciudes areas and 
facilities that provide widespread flexible support 
for diverse short-term tcsring and expertmenration. 
The Reserved Zone is also used for shor-duration 
exercises and mining. such as the Nuclear 
Emergency Search Team and Federal Radiological 
Monitoring and Assessment Center training and 
DoD land-navigation exercises and training. 

No designated land-use zones currently exist at the 
T o n q ~ a h  Test Range. Activitiey on this range are 
condiicted in industrial and testing ;ircay. 

3.1.2 Alternative 2, Discontinue Operations 

Alternative 2 is defined as the discontinuation of the 
DOE/NV and interagency prograrns and operations 
at  the NTS. Site-support activities would be 
maintained, but would be limited to environmental 
monitoring and security functions necessary for 
human health and security. Control of the NTS 
would be maintained by the DOE, but 110 actikrities 
would take place. All facilities, after 
decommissioning operations have ceased, would be 
placed in  cold svandby. 

3.1.2.1 Defense Program under Alternative 2 .  
Under Alternative 2, the DOENV would nat 
maintain a state of readiness for nuclear testing, and 
tlierc would bc an overall discontinuation of other 
defense-related activities at the NTS. The Tonopah 
l e s t  Range would continue hosting Stockpile 

Stewardship activities as described under 
dllternative I 

3.1.2.2 Waste Managemetit Program under 
Alternative 2 .  Under Alternative 2, the DOE/NV 
would maintain only mininium low-level and mixed 
waste disposal capability until NTS 
wasre-generating activities are completely shut 
down. After shutdown, monitoring and security 
functions on the NTS would be reduced and 
become part of the citewide monitoring activity. 
Transuranic and transuranic nnxed waste would he 
shipped to other DOE facilities for certification, 
handling, and disposal. Active waste sites would be 
covered with approximately 3 m (I0 ft) of soil prior 
tu shutdown. 

I 

3.1.2.3 Environmental Restoration Program 
under Alternative 2 .  Under Alternative 2. the 
currently inventoried Environmental Restoration 
Program sites would be discontinued and lcll 
abandoned as is. All reports, studies, field 
investigations, characterization, and decommis- 
sioning and/or dccontamination would cease. All 
reinediation projects under way w>ould he 
discontinued, with the goal of progressing to a 
suilablc conclusion within one calendar year of the 
decision to pursue th is  alternative. 

3.1.2.4 Nntidefetise Research and Ilevelopment 
Program under AZternafive 2 Under 
Alternative 2 ,  the DOE would discontinue support 
of ongoing program oper:itions. The National 
Environmental Research Park Program would be 
terminated. The Spill Test Facility would be 
abandoned. The Environmental Management and 
Technology Development Program would be 
discontinued at the NTS. New DOE projects, such 
a s  a Solar Enterprise Zone facility, would not be 
sited on the NTS. 

3.1.2.5 Work f o r  Others Program under 
Alfert2ative 2 .  Under Alternative 2, the DOE would 
not host the projects and activities of other federal 
agencies. The use 0 1  NTS airspace and certain 
lands by branches of the military would be 
discontinued. Any subsequent airspace restrictions 
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Figure 3-1. NTS Alternative 1 land use map 
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Figure 3-1 (continued). Legend for NTS Alternative 1 land use map 



i b ~ l d  he required t o  iillow lor w x i l l g h t s  and 
inspectioni (if the NTS in accordance with 
i i i tcr t i i i t imi i l  iirtii'. control trcalies. cuch as the Open 
Skic. Trc~ii!. 

3.1.2.6 Land Use arid o one^ under 
Alternative 2 .  The tollowing ii i tot-i i iati i~ii describe' 
tlic site arid zoiie categories depicted on the land iise 
Inlap il;igure 3-71 mder  4lteriiative 3. 

Security antl Monitoring Operations Control 
Point-The \ite is used as the base of operations 
locat im lor environmental monitoring and security 
patrol\ 

Industrial, Research. and Support Sites-An 
i i idwtnii l  site i\ used lnr m;lnuiactul-ing, processing. 
;iiid/ior- ~':ilxicatitig an\ a111c1e. substance. or 
i o i i i i i i (~d~t ) .  X re\earcti \ite i s  used tor proiect\ and 
.;m\eiitioi1a! lahtoi-aror) operations tor l l i e  
dcveIii[inicnt. quality iissuimice. or reliahil i ly ot 
i i i i iw in i i is  and equ~pnreiii urider controlled 
cmdi l icuiy to \ e r i l y  theorie. oi- concepts. Support 
si te1 arc u w c l  foi- o l l k z  ~ p a ~ e ,  training. equipment 
storafe. i i i~ i i i i tc i i~ ince, \ecui-ity, feeding and housing, 
lire pi-citection rervices. arid health scsvicm. 

Closed Sitc-'l.tie\c A s  arc industrial. rese;irch, 01- 

\iipp<ii-i s i t c y  t i i i i t  iirz i i o  I m p  iii use or maintained. 

Closed \V;iste AIanagemcnt Site- . -This si te is a 
\ \ ; I \ Ic  mn~i;igcmetit site h i i t  i\ no longcr i n  use o r  
mi i  iit;iiiicd. 

Rlonitored arid Restricted %one -Piihlic iiccc\s to  
th i s  l i i i i t t  arcii i s  rcstl-icted. V i s i t s ,  patrols, and/or 
diita collcclioii (111 ii peri i idic hasis 1s conducted to 
provide I i r  Iiuiiiiiii 1ic;ilth ;inti s i fe ty  and for  the 
Imilcction o i  assets mil tlie ciiviroti i i icnt. 

3.1.3 Alternative 3 .  Expanded L:se 

! ' l hc  scope o t  . A I I ~ ~ I I ~ ~ I ~ C  3 tlxpanded Use) iii t h i s  
I 1'1s i \  ~ieiiiicd :LI i i i c i u d l n ~  all currmtly planned 
I ; i n d  pr i i p i \ ed  proircts. ;itid i i l l  currently otisoiiig 
1 1)OI:INV ;ind iiiteragency p r o ~ i - i i i i i ~  iiml q~erar ior is 
I d e \ c r i h ~ ~ d  iii Nte i - t ia ! ive I, Continue Currenr 
1 Operation\ Aci ion Altern;iti\e) iiiid tt ic 

pi>fenti:il pi-ciiect :mi\ i t i c \  rcwlting from other IIOE 
i FlSs. Thew xlditioiiii l pi~o,jecI x t iv i t ies  includc h e  
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modification and/or cxpansinii olexist ing Facilities. 
and tl ie ccoiistriictim of new facilities. In the case of 
potential activities resulting from other DOE EISs. 
Ih is allemativc identifies the ;ictioii t o  reserve land 
and infrastructure pending a programmatic decision. 
.An analysis of the eiivironiiientiil iiiipacts a s s ~ i a t e d  
with siting these potential prqect.; i s  included 111 the 
 consequence^ analysi> (Chapter S) ior this 
alternative. 

The following is a program~hy-program dexr ip t ion 
under Alternative 3 ,  Expanded Use. To clarify the 

mites between Alternative I antl Alternnti\e 
1 .: ' .  . ,iitivitlcs, asterisks arc used to  idcntify those 
activities that represent Ihe expanded uses desci-ihed 
by Alternative 3. 

3. i .3 .1  Defense Program under Alterriarive 3. 
Detcnse PI-ogram oper;rtlons \ b o u l d  continue :it the 
S T S  tinder ihe conditions of tlic mfo i i ig  nticlciir 
resring iiiosatonuni and the nrgotiat~onc oi the 
Comprehensive Test Ran Treaty. These operation\ 
would emphasi7e NTS science-based stockpile 
stewardship experiments and operations to maintain 
the safety and reliability 01 thc stockpile without 
underground nuclear testing. In addition, becausc 
there can he 110 absolute guaraiitce of tlic complete 
sticcc~s i n  the developmenl of  enhanced 
cxperimcntal and cotnputational capahilities, this 
altzmntive include\ those activities nccessar! to 
iiiaiiitaiii the c;rp;ihility lo conduct iiuclc;it- tests 
tinder ii "supreme iialiii i ial interest" p rov iw~n  i n  the 
;inticipatcd Coinpreheiisive Test Ban Tretity. The\c 
activitieh include maiiitaining t h e  neces\ar) 
inirastructure, :uid more impi~rrantly. exercising the 
researcli and engineenng discipline\ iif the  ination's 
nuclear weaponc progr;ims t o  aisure the continued 
competence of i t s  technical staft. Defen\c 
Proyams activities \votiId include: 

Stockpile Stew;ird\hip and hlanagcment 

Periorming treaty cotiipliiint anL1 
pcrmittcd dynaiiiic cxpct-iment\ 
i including suhcriticnl experiiiicittq', i t t i d  

\ ,,lutlle I .  Chapter 3 3.8 



I 
I 
1 
I 
I 
I 

I 

- 

I 

I 

i 
I 
I 
I 
I 
I 
1 

* 

- 

I 
I 

* 

I 
1 
I 
I 
I 
I 
I 
I 
I 
I 

* 

1 . M  

I < 

hydrodynamic tests (subcritical 
experiments would be conducted only 
where containment is assured) 

Maintaining readiness to conduct under- 
ground nuclear test. 

Conducting high explosive tests and 
experiments to include hydrodynamic 
tests and pulse power experiments 
These rests and experirncnts may contain 
potentially hazardous materials such as 
oeryllium, depleted uranium, deurerium, 
and tritiurn. At the Rig Explosives 
Experimental Facility no experiments 
utilizing special nuclear materials would 
be performed 

Disposition of damaged nuclear weapons 

Reserve land and infrasrmcture for a 
large, heavy-industnal facility 

Conducting underground nuclear testing 
i f  directed by the President under a 
“supreme national interest” provision in 
the anticipated Comprehensive Test Ban 
Trcaty 

Reservc land and infrastructure for next 
generation nuclear weapons simulators 
pending programmatic decisions 

Reserve land and infrastructure for nuclear 
weapon asseinbly/disasseinhly operations 
and associated storage of strategic 
reserves of special nuclear materials as 
proposed in the Pantex Sitewide EIS. 
Interim storage of nuclear weapons 
components (pits) as proposed as an 
tilternative in the Pantex Sitewide EIS, 
pending programmatic decisions. 

aterials Disposition 

Reserve land and infrastructure for long- 
tern1 storage and facilities for the 
disposition of weapons-usable fissile 
inatel-ial pending programmatic decisions 

I 

I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Nuclear Emergency Responsc 

Although no land arca is specifically dedicarccl to 
Nuclear Emergency Respome acrivitics, the NTS 
provides a broad {upport basc for the National 
Emergency Response Programs. The NTS provides 
an excellent test bed for training and exercisc 
activities, and provides tcchnical, operational, and 
IogiTtical expertise in planning and deployment 
operations of the iollowing pro, orains 

- Nuclear Emergency Search Team 

Federal Radiological Monitoring and 
A.. . sessment Center 

- Aerial Measuring System 

Accident Response Group 

- Radiological Assistance Progranr 

Inteinal Emergency Management Program. 

The primary mission of Defense Program activities 
at the Tonopah Test Range is to ensure that the 
nation’s nuclear weapons systems meet the highat  
standards of safety and reliability. These activities 
include several activities: 

Stockpile Stewardship 

Assess surety conditions of existing 
systems, verilying required modification 
to existing systems, and verifying and 
maintaining surety of systems 

- Conducting experiments with special 
nuclear materials where containment is 
assured. 

3.1.3.2 Waste Management Program under 
Alternative 3. Waste Management operations 
would continue to support DOE research and 
en\,ironmental cleanup and restoration programs. 
The DOE’S Waste Management objective for the 
NTS would be to conduct proper disposal and 
monitoring of wastes generared from the NTS a id  
other DOE sites. The specific wasre management 
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Figure 3-2 (continued). Legend for NTS Alternative 2 land use map 
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.VEV9D.I TEST SITE FIrVAL ENVIRONMENTAL IMPACT STXTEMENT 

1 
I l 'ahlc 3-J. The following Waste Management 

~ 

. . . ' ' .  , L I I V I ~ I C \  p r o p o d  i n  Alternative 3 are listed in 

I ciLti\'iticc '~ uould occur i n  apprcipriately designated 
Waste Miuiagemenr zones o r  utes: 

I 
1 .  

~ 
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Probiding i(i\+level and mixed waste disposal 
capability MI approved waste generators. This 
i n c i i i d e ~  cxrinnditig atid creating new disposal 
units. I~,ow-revel waste includes waste streams 
inappropriate for ,hallow land burial. 

S~iit-iiig tramuraiuc and transuranic mixed 
wiisre. pendiny the development of the DOE 
~off-zitc I iwi i t i t iei i t  m c l  disposal facilities 

Construct a n d  operate on-site facilities for the 
certification and handling of transuranic and 
ii-m\nt-iinic intxrd ~ a \ t e  for off-site treatment 

d i w w i  

I:xpaiiding thc existing capacity for the storage 
I ~ I ~  l i i ~ ~ a r d ~ i u s  waste pending off-site disposal 

Stoi-inF inixed w;i\tc, pending development of 
tie:itiiiciit o p t i o n 5  andlor certification for 
d i \pmaI  

Cuiistructing ;ind operating a mixed waste 
skirage pad 

Contiiiuing closiire activities ol.inactive waste 
\itch, iis pl;iiinetl 

Stwing IT13 waste pending off-site disposal 

Conwticting and providing storage capability 
111- 1o\v-/2vel waste 

(.oti~trnctiiig and operating treatment facilities 
for oil-sitc generated Iwv-level and mixed 
\ $ N C  

'Trc;~l i~~g cxplusiw.; at the Explosive Ordnance 
Disposal IJiiit 

Constructing i u r d  oprrnttng additionai disposal 
F x i l i t k  hi- solid waste generated on the NTS 
iind in adi;iccnt rural coimtieh. 
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3.1.3.3 Environmental Restoration Program 
under Alternative 3 .  Environmental Restoration 
Program activities would continue in the form of 
characterization and remediation of contaminated 
areas or facilities. as idenrified in  the recently 
completed site inventory. Environmenral 
Restoration is not considered a land use, bur an 
activity necessary for reuse or disposition of land 
and facilities. The Environmental Restoration 
Program subprojects in Nevada that would continue 
under Alternative 3 include: 

Underground Test Area Corrective Action 
Unit 

Soils Median Corrective Action Unit 
(including sites on the NAFR Complex) 

Industrial Sites Corrective Action IJnit 

Decontamination and decommissioning 
facilities 

Tonopah Test Range 

Central Nevada Test Area 

Project Shoal Area 

Defense Nuclear Agency sites. 

3.1.3.4 Nondefense Research and Development 
Program under Alternative 3 .  Under 
Alternative 3, the DOE would continue supporting 
ongoing program operations and pursue new 
initiatives. New initiatives would include 
constructing and operating a solar power production 
facility and siting an Alternative Fuels 
Demonstration Project at the NTS. Alternative 3 
reserves land and infrastructure for public and 
private institutions to use portions of the NTS for 
compatible research, development, and testing 
activities. For example, the Kistler Aerospace 
Corporation identified during the public cotiiinent 
period of this EIS their interest in a cotiimercial 
satellite delivery system as a future activity in this 
program area. Nondefense research, development, 
and testing activities that wouid contiiiiie or he 
pursued at the NTS would include: 
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I a Supporting t he  Solar Eiiterpi-isc %cine ti ici l i ty I 
1 concept ! 

1 -  I 
I Z.one f;icility. Consrrtict and opzi;ite ii m ~ a t  I 
I 

Rcserve land oil [he NTS as ii Solar Enrcrpn>e 

pohci gcnrralion facility s in  the <elected \i!c 

, =  Iiicreased Spill Test Facility (Hrizardn~ts I 
I Material\ Spill Center: activities I 

I J  Increased tnvrronmcnral Mnnapemcnl and i 
I Technology Lkvelopmcnt Prograins 

I National Eiivironinental Rexarch k i r k  

Program aclivi l ic? 

3 a ,Additi(itial dcmonsrrati~ii i  proiecrs 

~ Solar Enterpi-iic Zone iacil i t) lard ci\e X C R  i\ 
I proposed under Al~crnative 3.  I n  ;idditi(w to ii 

I Facility i i t  the NTS. three wes  in  souti1e1-n Nmmla 
! are being considcrrd: Eldoraddo Valley, !)r? Lake 
I Valley, and Coyotc Spring Valley. I 

I The Tonop;ih .T'c\t I<angc activities that w\.ould he 
1 pursued includc prograinr i n  the field (it' robotics 
I techndogy, inirastructi~re niaiiiten~ince, and 
I tr;iiiqxirt;it i on, 

I 3.1.3.5 Wurk for Otlmx Program under 
Alternafive 3. Il\e ol  N'IS iiiripacc and certain 
1;inJh hy bratichu\ ofthr inilitni-y for training and for 
dcicnse-related resexch ;ind devcl i ipinent w(iu1d 

I incrciisc under Alternative 3.  The I X X  wiiuld 
I c ~ i i t i i i i i e  to host priiject\ and activities of Littier 
I kdcral ;igencies ( fb r  en;iniple. DoD) and share ii,r 
1 ofceitain l x i l i l i e \  and re\iiurce.: ;II thc NTS and [he 
I l(innp:ili Test I<iingc. Thi.; altet-i~atI\e i-eserve\ Imd 
i and inil-aytructure i o r  other tiiclrr;il agrrncies ( ( 1  use 
1 portions o i  the NTS lor compatible i ic l iv ikh.  Work 
I lor Others Program x t i v i t i e ?  that \voiild contiiiue 1 
I includc the following: 

I Ti-eiity verification 

I Incrcnscd nnnpruliicratilin projccts 

I Expiiidcd c(iiintet-liroiiTet-ntion pi-ojcccts I 
I 



Figure 3-3. NTS Alternative 3 land use map 
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Nuclear and  High Explosive Test Zone-This 
land area i \  designated within the Nuclear Test 
Zane for  additional underground and outdoor high- 
explos~ke i e m  (71- expenments. This zone includes 
compatihle defense and nondefense research, 
development and testing projects and activities. 

Kcsearch. Test. and  Experiment Znnr-This land 
.LIU IS d c \ i g t i m d  i o r  mai l - sca le  rehearch and 
dr\c lopniei i t  pryecrs. dcnionstrations, pilot 
pi-ojccts: iiurdoor tc\ts: and experimentc for the 
dcvelopmcnt. qu;ility asurmce .  or reliability of 
inaterial\ and equipment under controlled 
ainditions. This m i i e  includes compatible defense 
cind mndelense research, development and testing 
projects iind :ictivities. 

Radioactive Waste Management Zone-This 
land iircii is designated for the management of 
~ i i d i o a ~ t i v e  uastes. 

Solar Enterprise Zone-This land area is 
dzhigiiated for the development of a solar energy 
po\~er~Fctieration I;icility, and light industrial 
cquiptiicnt and coiiiniercial manufacturing 
capability. 

Spill Test Facility Impact Zone-This downwind 
y)gr;ipliic iireii would confine the impacts of the 
I w g ~  pl;iirned tests of any material released. 

Ikfense Industrial Zone-This land area is 
i1tsign;itcd for  stockpile management of weapons, 
including pi~oduction, aswiihly, disassembly or 
inodificati(iti, stagitig, repair, retrofit, and 
wr\c i l la i i ce .  Also included in this zone are 
ptriiiiineiit facilities fbr stockpile stewardship 
0pcr:itiiins involving equipment and activities such 
a h  iratliography, lasers, materials processing, and 
pulsed pi i \ \cr .  

Reserved Zone---Thi\ land area includes areiis and ,'. riiilitics : ' ' 

for d ive rw  h i T t - t c r i i i  testing m i  expennientation. 
Tlw rewined zone i \  iiko used (or uhott-duration 
c x r c i \ c \  i i n d  training, such iis the Nuclear 
Eiiicr~ency Se;ircti Team and Federal Radiological 
Ilonitoi-ing and Asse\\iiiznt Center training and 
I h I )  I;ind-nai igiitioii exercises and training. 

that provide \tidespread l l ex ib l r  support 

3.1.4 Alternative 4, ,Altcrnatc I!se of 
Withdrawn Lands 

Under Alternative 4. the DOE \vould discontinue all 
defense-related activi t tm ill the NTS and mo\t \h ork 
for Others Program activitie5. The V.S. Air Force 
could increase its use of airspace. The cwitiniiation 
of waste inanagerncnt operation\ 111 wpporr o i  NTS 
environmental restoration and iiastc-generiiring 
activities associated with prolccts Yited at [ l ie STS 
wvould he the primary activities under this 
al ternat i ve . 

3.1.4.1 Defense Program under Alternative 4. 
The DOE would not maintain a state of readiness 
for nuclear testing. and there \rould be iiii overiill 
down scaling and discontinuation of other d e f e n . ~  
mission activities. However, the DOE \vould he 
required to provide for  oveltlights and inspections 
of the NTS iii accordance with intzrn;\tion;~l arms 
control treaties. Tonopah Tcst Range activities 
associated with maintaining readinmy would he i n  
accordance with treaty requirements consistent with 
the Tonopah Test Range missiiiti, 

3.1.4.2 Waste Management Prnp-aui under 
Alternative 4. Waste Mmagcmcnt  Prograiii 
operations and c i i ~ i s t r u ~ t i ~ n  would ii icludc al l  tlie 
activities listed under Alternative 3, w i t h  tlie 
restriction tlydt these scrviics he provided mlcly for 
DOE waste generated \\ i t t i in Nevada. 

3.1.4.3 Envirouinental Kestnration Program 
under Alternative 4.  Thc Envirnnnieiit;~l Restoi-iitioii 
Program would continue at cuiTent oi accelerated 
rates. More sti-ingent remediation levels greater than 
protection of human health and the envisonmcnt may 
he implemented (wtierc applicable), based on 
designated land use and/or the potential retuni (if 
some lands to  public domain. 

3.1.4.4 Nondefense Research and Development 
Program under Alternative 4 .  Under 
Alternative 4, Notidelens? Research and 
Uevelopinent Program acti\,ities \iould incliitle 
those described under Altei-native 1. hut willi ii 

reduction i n  the scope of the Alternative Fuel\ 
Dernonmatiiin Proiect5. 



3.1.4.5 Work for  Otlrers Program under 
Alternative 4.  Under Alteniative 4. i t  is anticipated 
Ilia[ poriion\ of the restricted NTS airspace woliid 
be relinquishctl. Conventional weapons 
demilitarization activitie~ w(iu1d not he sited at the 
NTS itndei this alternative. and defense-related 
research and training by other government agencies 
w'oulti  not be conducted at the NTS. The DOE 
would be reqitircd 10 provide for ovctfltghts and 
inspections of the NTS and the Tonopah Test 
Kmge i n  accordance with international anns control 
treaties such as the Open Skies Treaty. 

I 3.1.4.6 Potential Public Uses nf NTS Lands 
under Alternative 4. The activities described in the 

1 following sections are other potentiai public uses of 
<he N1S. 

0 Puhl tC Education: 
I 
I Education;il tour  rouies would he established 
I For the public. Tours would allow the public 
I to see firsthand some of the history of the 
i Nuclear Era and impacts of past nuclear 
I testing. A Nuclear Era niuseum at the NTS 
I that highlights the tcsting activities would he 
I an important contribution to understanding the 
I nation's nuclear history. 

Educational field trips to the NTS have 
occurred to a limited extent. This type of 
education would allow students to see 
firsthand some of the impacts of nuclear 
testing and contrast this destruction to the 
pristine and relatively undisturbed ecosystems 
that exist on the NTS. 

I 0 Public Recreation: 

I Recreation on the NTS could focus on natural 
.;cenic areas, such iis Timber Mountain and the 
isolated forested areas. The Timber Mountain 
Caldeta is a national natural landmark and, 
with all its associated volcanic features, is one 
ol.the best examples of i i  caldera. This area is 
a l s o  the location of American Indian 
petroglyphs. 

The road systcni on the NTS would provide a 
location for wch wcnts as fgot race\, 

marathons. closed-circuit bicycle ;itid car r m x  
and other similar activities. The descrt terrain 
and the existing fxilities make ,Altct-natiw 1 
attractive. 

Deer herds and other  :ame atiiiiials mi the 
N-TS have not hem actively l i u n t e d  i,r man) 
decades Consequently. a limited t r o p h l  deer 
hunt could he esrahlished \ i i i i i I x  t v  the 
bighorn sheep trophy tiutn. 2s 011 tlie h . G R  
Complex, with a drawing to select ii limited 
niimber of hunters. Each liunter niiist attend i i  

one-day training wssioti. The Sevada 
Division of Wildlife manages the bighorn 
sheep trophy hunt .  

3.1.4.7 h i i d  Use and %ones under 
Alternative 4. The following information desci-i he> 
the iite and zone caegones depicted on thC iatm use 
map (Figure 3-4) under Alternative 1. 

Waste Management Site-These sites tire us~xi for 
the disposal, storage. and/or treatmcnt nf wastes. 

Industrial, Research, and Support  Sites-An 
industrial site would he used for the manufacturin:. 
processing, and/or fabrication of any article, 
substance, or commodity. A rehearch site would hc 
used for projects and conventional lahoi-ator) 
operations for the development, quality aswrance, 
or reliability of inaterials and eqttipment undzr 
controlled conditions to verify theorieh or  concepts. 
Support sites are used for office space. training, 
equipment storage, maintenance, security, feedins 
and housing, fire protection services. arid health 
services. 

Closed Sit-These are closed indiistrial, research, 
and support sites that arc no longer i n  use or 
maintained. 

Radioactive Waste Managenlent Zone-This 
land area is designated for the manngenicnt of 
radioactive waste. 

Spill Test Facility Impact Zone-This downwind 
geographic area would confine the impacts of the 
largest planned tests of any inaterial re1c;iwd at the 
Spill Test Facility. 
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Figure 3-4. NTS Alternative 4 land use map 
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Industrial, Research, and 
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Area 12 Camp 

0 Sanitary Landfill 

@ Area 3 Radioactive Waste 
Management Site (Zone) 

Area 6 Construction Facilities 

0 Control Point 

Yucca Lake Facilities 

Device Assembly Facility 

@ Hydrocarbon Contaminated Soils 

0 Explosive Ordnance Disposal Site 

0 Area 5 Radioactive Waste 

Disposal Site 

Management Site 

Spill Test Facility 

Mercury 

h% Desert Rock Airport 

Area 27 Assembly/Staging Facilities 

Area 1 Industrial Complex 

Area 25 Central Support Site 

Airstrip 

EZ Lyner Complex 

Big Explosives Experimental Facility 

BRENTower 

0 Hazardous Waste Storage Site 

Treatability Test Facility 

Figure 3-4 (continued) Legend for NTS Alternative 4 land use map 
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DOE control including the Yu 
Repository construction, operation. and clocurc 

3.2.6.1 Yucca Mountain Repository 
Construction, Operation, and Closure. The NTS 
EIS addresser operations and activities ai the 
Nevada Test Site that could potentially occur over 
a 10-year period. These proposed operations and 
activities are the responsibility of the DOE Nevada 
Operations Office (IIOE/NV). The Yucca 
Mounvain Pr~:).iect is governed by the provisions of 
the Nuclear W-asw Policy Act of 1981. as amended, 
and is under the Office of Civilian Radioactive 
W~aste Management, a separate DOE office whose 
mission is distinct froni that of the DOE/NV. The 
Yucca Mountain Project is currently engaged in 
activities which characterize the mountain to 
determine its suitability for development as a 
repository. The evaluations include analyzing the 
anticipated performance of such a repository, i f  i t  
were constructed, over many thousands of years. 
Even if Yucca Mountain is eventually found 
suitable for development 3s a repository, and 
Congress authorizes such development, construction 
would not begin within the 10-year timeframe 
addressed in  the NTS EIS. 

The Council on Environmental Quality’s National 
Environmental Policy Act regulation, Title 40 CFR 
Part 1501.7(a)(5), instructs the DOE, as lead 
agency. to indicate any public EISs that will he 
prepared and that arc related to, but are not part of, 
the scope of the impact statement under 
consideration. The Office of Civilian Radioactive 
Waste Management is currently preparing an EIS, 
the Yucca Mountain Project Repository EIS, to 
evaluate the potential environmental impacts from 
the construction, operation, and eventual closure of 
a repository at Yucca Mountain for the geologic 
disposal of commercial and DOE-owned spent 
nuclear fuel and high-level radioactive waste (60 FK 
40164, August 7, 1995). 

During the scoping process for the Yucca Mountain 
Project Repository EIS. the DOE identified the 
construction, operation, and closure of a Yucca 
Mountain spent nuclear fuel and high-level 
radioactive waste repository as outside the scope of 
this EIS. Section I 1  3 of the Nuclear Waste Policy 
Act, (NWPA, 1983) as amended. categorizes the 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I  
I 
I 
I 
I 
I 
I 
I 
I  
1 
I 
I 

I 

current site characteriz:itii)n :lcti\itie\ i i t  YuccL i  
Mounrain a\ “prelimin;iry x t i \  i t k ”  ;imi 
specifically excludes them froni the requirement 1 1 1  

prcparing an EIS. H ~ ~ e v e i - .  the NTS f:IS i i i i l u d +  
rhtse activities :is part o f  the devx ipo i i  <I:’ ihz  
existing environrnenr iii the NTS ( w e  CI1:iptei~ 4 1  a\ 
well as in the dtscussim ~:)fciimuIa~i\e inipacts II: 

Chapter 6). The Repository F.IS w i l l  coi i \ ider ( i rhci~ 
relevant information and an;ilqws, includinf tlic 
NTS EIS and other ElSs pi-epared by t h e  DOE ti, 

address other proposed action’l. Thc RepoGti-rr! H S  
will Incorporare Infornlatlon trom the NuTh hIS. <I\ 

appropriate, i n  its de. ipt ion of the exi \ t i i i :  
environment as well as 111 its anaiyis ofci imii~at iv~ 
impacts. The analysis of  cumulati\,e imp;icts wi l l  
include the combined effectr of  Iranrporting \ v x w  
to the repository and to the N l S .  111 this \ ray .  DOE 
will ensure that the cumulative effect5 fi-om dl 
activities taking place or contemplated at the N-TS 
are considered in its decisionmaking proces\,. along 
with the public’s comnients on these acti\ities. 

3.2.6.2 Monitored Retrievable Storage nf Spent 
Nuclear Fuel and High-Level Radioactive Waste 
at the NTS or in Lincoln Corinty, Nevada. Thr. 
Nuclear Waste Policy Act of 1982, a s  amended. 
directed the DOE to work with intcrcsted state> and 
sovereign nations to identify ii host lor  thc 
monitored retrievable storsge facility. Ho\vc\ i’r. 
that provision has now expired. In addition, tlir 
Nuclear Waste Policy Act of 1982, as amended. 
prohibits the siting by the Secretary of :I monitored 
retrievable storage facility for  tlic iritcriiii storzige of 
spent nuclear fucl i n  the state of K\‘t.vad;i 
(Section 145(g)). Although hills I i a ~ c  heeri 
introduced into Congress that may cliniiiiiitc o r  
null ify this prohibition. attempting to Ipreclict tlic 
outcome of such legislative proposal\ \wuld tx 
highly speculativs, at best. Therefore, the IIOF 
considered the inclusion o f a  litcility for the intcrim 
storage of spent nuclenr fucl within any of  thc S I S  
EIS sitewide alternatives t o  he bc)ond the \cope of 
this EIS. 

3.2.6.3 Claims for  Past Darnages Kestrlting 
froni Atmospheric Testing. In accordance L\ i th t h e  
provisions of the Radiation E x p s u r c  Cornpcnution 
Act of 1990, as amended. whtcti I S  admini\rcrw h! 
the Department of Justice, members i-rt thc public 
who residc within thc geographic boiindarie\ aiid 
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time period therein defined may he eligible for 
monetary benefits a s  compensation for illness or 
damage related co yxxific diseases and death. 

Historical dose estimates for past activities at the 
NTS, u c h  iis atmospheric weapons testing and 
helowground weapons testing. are available from a 
variety of sources (Church et al., 1990; Gesella and 
Voilleque, 1990). It is not within the scope of this 
assessincni to recalculate the current information 
available on dose reconstruction at the NTS and the 
surrounding communities. Because none of the 
alternatives considered in the NTS EIS involve the 
resumption of atmosphenc weapons testing, the 
risks for those activities are not assessed here. The 
risk to human health due (0  underground weapons 
testing i y  assumed 10 he similar to the past venting 
event detailed in the Special Nevada Repon 
(SAIUDKI, 1991). A wealth of information is 
available from the Off-site Radiation Exposure 
Review Project that was initially established by the 
DOE to collect historical exposure estimates and 
reconstruct the doses received by individuals off the 
NTS due to fallout. 

To better understand the human health and safety 
issues posed by each of the alternatives, the DOE 
conducted a human health risk assessment as part of 
this EIS (see Appendix H). The human health risk 
assessnient incorporates information on waste 
inventories, radioactive materials associated with 
nuclear weapons testing and defense program 
activities, and other hazardous materials that are 
used at the NTS under each of the alternatives 
considered. Risks that are examined include both 
fatal and non-fatal health effects that could result 
from transportation or other work-related accidents 
and from exposures to hazardous and radioactively 
contaminated materials. 

3.3 Comparison of Alternatives and 
Environmental Impacts 

The NTS EIS presents the discussion of 
environmental impacts of four alternatives for five 
DOE programs and site-support activities at the 
NTS and six other sites within Nevada. Tables 3-1 
through 1-4 show site progranis and projects for 
each alternative. Chapter 4 describes the affected 
environiiieiits of cach of these sites by resource area, 

addressing, where applicablr. the following resource 
areas: land use. airspace. transponation. 
Eocioeconomics, geology and soils. water rewurccs. 
biology, air quality, noise. visual quality. iultural 
resources, occupational and public health and 
safety, and Environmental Justice. Chapter 5 
describes the potential impacts of each of t i l t  
alternativer on each of the resource areas. The 
discussion of impacts is arranged by resource area 
within each site so that the reader may find a 
discussion of the impact of a specific program for 
each aitemative at a particular site. The following 
section presents a brief qualitative summary of the 
major impacts of each of the five programs. For 
each of the programs, there are resource areas that 
are of more interest than others. These major areas 
are summarized here. For further detail on these 
areas or for discussions of other resource areas, the 
reader should consult the relevant sections in 
Chapters 4 and 5 .  

Defense Program. Evaluation of the alternatives in 
this ElS for the Defense Program does not identify 
significant physical environmental impacts that 
would change the environmental baseline 
established by past activities. This would include 
Alternatives 1 and 3, which address a scenario to 
conduct one or more underground nuclear tests if 
directed by the President. Stockpiled holes for 
potential underground tests are isolated from other 
NTS activities. The construction of new facilities 
would have a minor, localized impact to the 
physical environment of the site but would not lead 
to off-site impacts. The most significant impacts 
would he the loss of income and jobs resulting from 
the elimination of the Defense Program activities 
under Alternatives 2 and 4. 

Based on the more than 40 years of operations and 
information, many of the consequences of past 
Defense Program activities and other activities have 
been documented. Additional Defense Program 
impacts resulting from the alternatives considered in 
this EIS are significant, although small, compared 
to the impacts of previous testing. More than 800 
underground nuclear cests have been conducted at 
the NTS. As discussed in the F i r i d  Etivirrininriito/ 
l m p w r  Stareinent, Nevada Test Site. Nye C ~ O L I I I I ) .  
Nevada (ERDA, 1977). underground testing has 
resulted in unavoidable adverse impacts to portions 
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sites to the NTS. The majority of the postulated 
injuries and fatalities would be a result of normal 
traffic accidents and not a result of exposure to the 
transported waste. Accident scenarios that involve 
release of radioactive waste were factored into the 

I risk evaluation. The DOE is committed to continue 
working with stakeholders and the Amencan lndian 
Sovereign Nations into the future as issues arise. 

Low-level waste at the Area 3 Radioactive Waste 
Management Site is disposed of in subsidence craters 
formed from past underground nuclear tests. 
Underground nuclear detonations create 
underground cavities into which the overlying soil 
and rock above the cavity then collapse. The final 
result is a crater on the surface. The craters thar are 
and would continue to be used at the Area 3 
Radioactive Waste Management Site represent the 
unavoidable adverse impacts that resulted from past 
underground nuclear tests. Use of the craters for 
waste disposal is a beneficial use of lands that have 
been significantly and unavoidably impacted by 

I past actions. These craters have significantly 
altered the topography and have significantly 
impacted the surface drainage. Emplacement of 
waste in the craters and subsequent engineered 
closure of the cells would return portions of the 
surfacc topography to a natural grade, help to 
partially restore drainage patterns, and prevent the 
downward migration of precipitation into the waste. 
Additionally, recent hydrologic data support the 
current conceptual hydrogeologic model that no 
groundwater pathway exists beneath the Area 3 

I 
I 
1 
I UE3axibl disposal craters. 

Waste Management Program operations in Area 5 
are more diverse and include facilities for hazardous 
and mixed waste management in addition to low- 
level waste management facilities. After 30 years 
of waste disposal operations, groundwater 
monitoring in wells recently completed near the 
Area 5 Radioactive Waste Management Site has not 
detected any contamination. In addition, field 
studies conducted to support the performance 
assessnient models, which include monitoring of 
soil moisture and chloride ion concentrations, 
indicate that water falling on the surface 
(precipitation) in Frenchman Flat does nor reach the 
groundwater. These studies and the absence of 
contamination support the conclusion that no 

I 
I 
I 

I 
I 

I 

I 

I 
I 
I 

groundwater pathway exists beneath the Area 5 
Radioactive Waste Management Site. Thus, no 
impact to groundwater from waste m;inagement 
operations would be expected to occur. Cultural 
resource surveys will be performed prior to 
construction or expansion of any facility. 

The \om-term effects of waste dispoml operritions 
havc been evaiuated as a pan of the performance 
assessment proce Scenarios developed in the 
performance assessment process are used to 
evaluate the potential for public exposure to 
radionuclides from the disposed waste. These 
scenarios consider transport of radionuclides by 
surface water and groundwater, by air, and by 
human intrusion pathways. Preliminary results of 
the Area 5 Radioactive Waste Management Site 
Performance Assessment (Shott et al., 1995) 
indicate that the risk of potential exposure tc7 the 
public from waste disposal activities through 
surface water is not significant. Based on results of 
field studies, the groundwater pathway and air 
pathways are not considered credible transport 
mechanisms. 

The limiting scenarios identified in  the Area 5 
perforinance assessment are the inadvertent intruder 
scenarios, which are postulated to occur thousands 
of years in the future when areas prcviously used for 
waste disposal would be inadvertently mined or 
farmed. The significant exposure would result from 
a person living on the former waste disposal site 
consuming food and water (assumed to be 
contaminated) for a lifetime. The results of this 
very conservative approach to estimating exposure 
are then used to establish design, operation, closure, 
and waste acceptance criteria for the waste 
management facilities. The performance 
assessment is a continuous process used to improve 
the design and operation of DOE waste 
management facilities. 

Environmental Restoration Program. 
Environmental restoration activities would continue 
at varying levels of intensity under all 
but Alternative 2.  Approximately 10.000 acres of 
land would be disturbed during the restoration 
activities under Alternatives I ,  3 and 4. After the 
corrective action, which would be based on 
potential future land uses as determined through the 
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I Federal Facility Agreement and Consent Order 
I process. these lands would be available for uses 
I which may range from unrestncted public uses ‘to 
I various levcls of restriction. Under Alternative 2. 

the environmental restoration activities would 
cease. This would result in a condition of 
noncompliance with environmental requirements 
(i.e., the Resource Conservation and Recovery Act) 
and limit the future use of the land. 

Nondefense Research and Development. Historic 
environmental impacts from this program have been 
minimal. The most significant impact from 
Nondefense Research and Development would 
occur under Alternatives 3 and 4 and would result 
from the siting and construction of a Solar 

I Enterprise Zone facility. This facility would disturb 
I over 2,000 acres of disturbed and undisturbed 
I habitat and require 6.2 x 10’ m’lyr (5,000 acre 
I feetlyr) of water and would provide a net positive 

increase in  terms of jobs and economic stability. 

Work for Others. The Work for Others Program 
under Alternatives 1 and 3 is similar to historic 
activities and not expected to have significant 
impacts. Under Alternative 2, the program is 
discontinued, and under Alternative 4, the program 
is minimal. 

I 

A comparison of the environmental impacts of the 
four alternatives is summarized by resource or issue 
in Table 3-5. The alternatives, as described in 
Section 3.  I ,  are Alternative I ,  Continue Current 
Operations (No Action Alternative); Alternative 2, 
Discontinue Operations; Alternative 3, Expanded 
Use; and, Alternative 4, Alternate Use of 
Withdrawn Lands. 

3.4 American Indian Overview of 
Environmental Impacts 

As part of the consultation with the Consolidated 
Group of Tribes and Organizations, summary 
assessments and recommendations were prepared 
by the American Indian Writers Subgroup. The 

I DOE has taken these CGTO recommendations 
under consideration. This section provides a 
summary of e z h  project and a general response by 
the CGTO that includes at least one recommended 
action. 

This swtioii coiitiiiii.s thr nwrirll i i i r d  iiitiqrutcrf 
resporises ofthr Corisolirlureil G i - o i i p  of Ti-ibe,\ o r i d  
0rgaiiixitioii.v ICGTO, toJ iw cuti,,qorii,.\ ofoc.tioiis 
us  coritairierl iii / l i t ,  i l )  Dq?kuc~ Pr(i,qmtii, ( 2 1  Wmir  
Management I’rogram. i 3 /  l~iii,it[iiiiii~,iit~ii 
Restorution Pruqrirrn. ( 4 )  N,onilefiwse R~~srarrli  r rmi  
L)eielopitieiir frograni. uiiri 18) Woi-h-  or Otiirrs 
Program. The CGTO recoirimeiirls t l i ( i r  j i r r i d i i i p  h e  
provided so that Atnericrrti liidiaris c a n  conduct 
systematic studies qf ivasfr iiianagemeiit arid 
environnierital restoration arti\,ities. irr i i i  d e d o p  
an American Indiaii publir. education progriini fiir 
the N~TS. 

Defense Program. The Defense Prqgraiii i r i ro lves 
acrioiis that raiigefroni cornplyirig with the riucleiir 
weapons lest tnoruroriurii of 1992, tliur precludes 
new undergrowid riuclear resting, r o  niaitiimiiiii,y a 
stale of readiness to resume iiirclenr tests if so 
instructed by the President or Corigre.rs. The 
CCTO believes that ari)’future nuclror testing will 
coirtinue to adversely impact American liidian 
cultural resources. StudicJs haw .shorsii that 
nuclear testing has caused rock.rhelters arid 
petroglyph pariels to be destroyed when the edges 
of rock outcrops break ojfdue to ground L,ihrrrtioiis 
generated by the test (Stoffle, el a/ . ,  1994). Studies 
have also s h o w  that plants have hwri removed .so 
that roads, power liries, drill ynd.s, i r r i d  wrter poiids 
can be built as part qf cimstrrictiiig the 
underground test charnber5. Ameri<.nti 1iirliari.s 
express the upiiiiuii rhat .suiiii’ plarits huve hreii 
polluted dire to re1ease.s of rudiuactirity from 
underground tests. Anirr-icair 1iidimi.s nlco e.rpres.s 
the opinion that sonic’ p1iitit.s ure h.iiig ur do  i i o t  

flourish because they itre nor heii ig prciyerf for  
(“talked to ”) arid used in a triiditiunal rnariiier by 
Aniericari Indian peupk. A iiiericaii l r i i l i i r r i  piwple 
express concei-ii that,fiiture iiiiilergruuiid / e m  bvill 
coritiriue lo cruck the e a r t h  thrt-ehy re lms i i ig  
radioactivity into the Iiirgi, ui idergroui id water 
systems who ore thein.se1ve.s d i v e ,  as we l l  a s  being 
a basis for all other life r i d  a piirt uf the eorth 
itself. Mati)) Aniericaii iridiari people inilicated that 
they were emotionally and spiritiiall~ troiibld by 
ground-disturbing aclii,iti?s i i i id  uridergroutirl 
niiclenr tests. Ei~eii i r i  ( ~ r e w  wlvre Atiiericu~r 
liidiari studies huve omirreii, then, hrnr not bcrri 
studies of prtroylypii.s, poiver pluces, o r  ~~ulti iral  
iandscapes. Some areor, hove iiot h e r ~ r i  .studied (if  
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Table 3-5. Summary comparison of environmental impacts of the alternatives (Page 1 of 7) 

Alternative I Altcrnative 4 Alternative 2 Alternative 3 

Land Use, Site Support Activities, Airspace 

Mmimd Iand~urr impacts would occu 
from continuiltion of currcnt operations 

not be affected by this alternative. 

Surrounding land-uw ~rnpncls would k thc 
same a\ those listcd under Altrrnativc I 
Clowrc wirhout ~niironiiieniill restoration 
would not !nxct rcquiremcnt? of federal md 
state laws mid signed agreements and 
memorandums. 

Sire suppoir BCIIVLI~CS would dccrcare and 
ktacilities would he closcd. 

Thc NTS and Tonopah Test Range wiiuld 
rrpcnrncc rcduccd night opcriltions. 
otherwisc, thew would be no impscts lo  
aiisplce 

Sitc support ilctit'itics and stmcmuIc* would be 
modified and expanded, &T needed 

lrnpacrr lo NTS alrspncz uould he the s.me as 
thois l isted under Alternative I, Minimnl 
inipacts would he cxpiccnced ill the T m o p h  
Test Rtmge. Cznlral Nevada Tcst Area, 
Pr0,jrct Shoal Arca, Eldorada Valley. Or? 
Lk2 Vallcy. illid coyoru Spring Vallcy. 

P01c011d publlc uscs oi reiinquishcd NTS Ian 
would k Iir-ztcd in  designated a e i i i  runounded 
buficr mncs.  Current defenss~relntcd du\i&pmat 
wcili would he rcdriignatcd for nondcfc!~ 
activities. Land uses at rhc Timopnh Tcrr K q  
Project Shoal Area. and Ccntrd  K 'euda  Test Ai 
would he similarto rhorc Iistcd under Alrernntirr 
Nei\ Sol;lr Entcrpcisc Zone facilit) nct i i i i ies COI 

OCCLII at the NTS. Eldocado Valley. DI) La 
Vdley, ur Coyote Spring Valley: these aictiyili 
would k compatible w t h  existing land uv 
Surrounding Imd~use impacts would k thc inme 
those listed under Allernalive 1 k o d ~ u  
designations and zones would k incompatihle VI 

existing deiignatrons and mnes. 

Site suppoir activities would bc rcduccil 81 

i x i l i t i e s  would he closed 

Ausp~cz impacts would he thc miir  iis those lihl, 

under Allcrnative I 

Land Disturbance" 







.AItcmati\e I 

(hhc rp tcn t r l  ~mpaci\ gcnerdlv ivould bc Ihc vame 
as those lislctl under Altem&vc I cxcupt at a 
decrcvied 1 s v d  Howcvcr. the Suliv Enrerpriie 
Zone has bccn esriniatud to q u i r e  up to 
6.8 x 10" m'iyr (5.550 ac~f t ly)  of water. Lmnl 
effects lo the affecwd basin such lhosc near Dry 
Lke Vdlev could be substantial hfthe annuid i v n t ~ r  

Allurnatire 2 Alternative S Al t rmat i \c  4 

demand n'& to excccd the pfrennid yield of (he 
baJm 



,\lternatite I 

I 

NOiW 

Altersnti>c 2 :\lternati%e 3 AItwmnti\r d 

Impacts would k thc same is those lirtrd und 
Altcmatirr 1, rxccpt iw thc Dcicnse Plngrni 
uhich would have thc same tmpncrs 
Alternative 2. 
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Potential accidental irntmg of radionuclide! 
lrom an underground test could muIt  in ; 

a I iny uf I ~n I80 of a singlc latent cmce 

ictnnlmt;d hcdrh effcri in the populatior 
within SO iiiilcs. 

Proh .itnlity hl'.m ' d I in 400 of a smgk "the 
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all. I t  is not possible to completely assess the 
potential inipacrs of future underground tests on 
these cultural resources. 

Another mujor component of the Defense Program 
involver expanding stockpile management 
recponsihilify. storage and disposal of weapons- 
iiseuble f i s s i l e  materials, and counterprolqeration 
research and development. The CGTO believes 
Americari Indians lack sufficient information and 
under star id in^ of these issues to make a complere 
as.ressinent oftheir impacts on  cultural resources. 
Some observations can be made at this time. The 
NTS i~ a holy area fhat is central to these American 
Indian people. In general, the more fearful 
uctivities that occur here and the more ground 
disti4rbance that occurs, the more cultural risks will 
be involved if American Indian people use these 
lands. The more such activities occur on these 
lund.5: the longer and more diflcult it will be to 
restore these lands to their natural condition. 

Waste Management Program. The stofage of low- 
levcl nnd mixed waste ,generated by the DOE will 
he ( in  origoing responsibilip rqardless of which 
EIS rilteruative is selected. This program minimally 
involws the storage of existing waste and waste 
Renerareri during the environmental restoration of 
N 7 S  / r inds .  Under Alternative 3, wasie could be 
received from any DOE-approved facility, which 
~ v ~ i ~ i l d  cause current NTS waste disposal locations 
to heJilled orid new waste frrcilities to he sited and 
riperoterl. Aniericori Indian people hold both 
trurlitioncil r i n d  scientific views of radioactiviiy 
7heforinrr builds on flie view that rocks are dive;  
i-udioa~~tii:e rocks are powerful, but they can 
hecorne "aii,yp rocks" ifthey ure removed without 
proprr crrrmony, used in u culturally 
inapprupriute way, di.sposed of without ceremony, 
and p lawt l  where they don 'f want to he (Stofle, 
et al., l9iX9: Stofle, etal . ,  1990). Another issue is 
the i4iic.s of agreeing to receive radioactive waste 
froni other N d v e  American lands so those people 
c m  livr without f i u r  of rudionctivity (see Project 
Chnriot. DOUNV,  1994). I n  general. ufter 
properly reinoved rocks have beer, used, they are 
eitiit>r returned to their place of origin or to a place 
of ~iiltiirnl significurice. The practice of dealing 
with "had merlicrne " or neurmliziug negative 
,fiirce.s ~ ' ( 7 . s  ( I  part of the truditionul culture. So. the 

question of "how to dispose ofradioactive w s t e  in 
a culturally appropriate manner" could he resolved 
if the time and resources iwre provided for  
American Indian people to partiriprite in a forniul 
study of this issue. American Indian people hm'e 
not studied the cultural impacts of siting ariy of [he 
existing waste facilities. So. American Indian 
people would like to become a part q /  a 
retrospective assessment of these facilities, as well 
as to participate in the assessment of siting all n e ~  
wastefacilities. 

Environmental Restoration Program. l h e  
Environmental Restorutiori Prograin invoiws 
actions that would return disturbed land to its 
natural condition. U p  to 1.800 monitoriiig wells 
and access roads are a part of this eflort. All 
alternatives involve some environmental restoration 
and monitoring; however, Alternative 3 i.vould 
require mare restoration because it would disturb 
inore land. American Indian people believe that the 
natural condition of the land existed before 1492 
when the Europeans arrived. The land was in a 
natural condition when it was  nianagecl a r i d  iised 
by American Indian people. For example. 
American Indian plant nianagemenr techniques 
involved spiritual intermtioris like pr<iying and 
conducting ceremonies f i i r  the plants, (is well as 
physical actions like selective burning, 
transplanting cuttings and seeds. pruning ofp1rint.s 
like Tumar (Stanleyappinncita) arid willow und 
"whipping" pine nut frees to make them fiillpr. 
American Indian water rnciriagenient tzchriiqiies 
involved spiritual interactiom tlirit .sritisfied the 
wafer and its occupants like Water Bahie.s, ivlro 
need to know why American lndiuii p w p l e  nrp 
using the wafer. Water cei-emoriies assnred both 
rain and sriowfiill, f o r  eumple .  by praying for  <I  

continued relutionship hetwren wet .snoiv mid tire 
little black bugs who ore responsible f [ w  n m h g  tlir 
snow become wet. Generdly, Americaii Indim 
people managed the land according to re1igioii.s 
teuchiqs. From the Aniericm Indicin perspcti i ,v>, 
environmentrrl restoroiion should prowed 
according to American Indian criltirre a r i d  witli the 
participation ofAmerican Inrliarr people. 

Nondefense Research and Development Program. 
There is a variety of planned actions considered 
within this catego*;. Many (if these are related to 
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the Narional Eiivironmeriral Research Park, which 
prrmirs universit ies arid other federal agencies ro 
conduct research. Orher projects involve tesfirig 
ulternatrve vehicle fuels. tesrinp technique& f o r  
handling chemical spills. and building nlternatrve 
energy generators like solar collecrurs. American 
lndiarr people view each of these as potentially 
impacting cuifural resources. More cars potentinli~ 
endanger the desert rortoises. Univrrsiry .srudenrs 
studying biology may find and collect arrowheads 
or remove planrs thar are significunr fo  American 
Indian people. Solor collecrors involve scraping 
rhe land American Indian people believe they 
should be involved in ussessing rhe irnpacrs of all 
these proposed actions. 

On/>' American Indian people know which pluces 
(ire oppropriutefor visits by non-Indian people arid 
how ro collectplants, animals, nnd soil samples so 
rtiev do uot disrupt the land mid i fs  associated 
sprrifuality. Only Americuri Indian people can 
provide guidance fo r  proper behavior; however, a 
guidance document has nor been collecrively 
produced and approved by the CGTO. On rhe 
other hand. with proper guidance by Ameriwri  
Indian people, university studenrs and other 
members of the public may learn about the beauty 
om1 culrriral significance of rhese lunds and begin 
ro change national perceprioris of the.se Iand.s,froni 
one us  a wasteland fo  one as an American Indian 
holy lond. 

Work for  Others Program. This program i:onruins 
two major subcategories of activiries: the 
Conventional Weapons Drrnilitarizariori Progi-mi 
arid Defense-related Reseurch and Developinen f 
Program. The fir.st program involves the shipnierit, 
storage, disposal. arid desrrucfion o f  conventional 
i.veaporis. The second progrum irivolivs milifaq 
training exercises mid weuponry tests. 

The CGTO, in i~rinciple, approves if the 
Lbnveririoriul Weupons Deinilifrrrizarion Program. 
because world lii>ace itsill reduce the need f o  use r l i r  
NTS for nuclear weapon production, sroruge, 
u s e m b l y .  and resring. On the orhvr hand, rile 
CGTO helieves f h a f  if the NTS hecomes the pluce 
where m i s t  or r i l l  weupons are stored, 
disa.ssenibied3 and disposed, then rhr NTS kinds 
will be polluted. The pre.smice if corivrnrionai rrrirl 

I 

niicleur weapons defines the NTS us a pluce of 
rlestrucrion, rrhich pronrotes an irnuge fhut is 
inuppropriare for  a plrice for peuceful relations 
between Americnrr lridinn ethnic ,yroups. 

The CGTO knows from past experience, hiif not 
formal study, fliuf milifary trciinirig exercises and 
w a p o n q  fesrs can ridwrsely irnpucr culrural 
resources. Mi l i t un  people inow ucross the land on 
foot arid in vehicles withour either rhe rime or the 
purpose fo pay  ntreritiori to the plants that are being 
crushed, the animuls that rrre being dislocared, or 
the archaeology materinlc untlefoor. Cultural 
resources are duma,& when conventional 
weapons 11re fired nearby. Often, geogruphicaliy 
distinctive porwr places, like rile big whife rock 
iienr Ratflesrinkv Ridge, are faryered wifhoirf 
regard or knowledge of their cultitrul signlficurice. 
Without a forniul .stii& the e.racf impacts of 
i n i l i t a ~ ~  fruininy exercisrs will nor be fiilly 
unders rood. 

3.5 Summary of American Indian Responses to 
the NTS Action Alternatives 

The response of the CGTO to  thefour alternotives 
proposed,for Nrs arid discussed site-by-sire in rhe 
previous pnragrophs can he sutnniurized us  
,follows: 

Alternative I :  Continue Current Operations. 
Under this alternufive, the DOE will conrime wifh 
its curreiit operutions und interagency project 
ncfivities in erich of fhe programs lisred ahoiv. 
There will be little or no chnnge plnriried for the 
future mission of NTS. To this effect. rhe CGTO 

I opposes Alterrirrtive I hecuuse q' m r  srrorig 
I culturnl ties to rhe land. NTS operufioris how 
I adversely inipucred the land, causing irrepnmhle 
I damage f o  trmiifirnid resources. lfNTS operufioris 
I corifinue. i f  is expected that  iicimnge will b e  
I increased arid more' land will he it.asred. Access ro 
I culturully .sigriificuiir .spiritno/ p l r ~ r s  arid use o j  
I minials, planrs, warer, i ind  kinds may cease 
I because lrirliori people's perceprion of heulth rind 
I .spiritual risks will increase if iiucleirr wenpon 
I resting. u.ssmibly. srornge. disrisseinhly, und 
! n'isposal continues Nor id&~e  ~ I ~ I ~ I O I I I A  urr 
I expecred fo cause ndwr.sr i inprit.ts if t h s e  prodrrce 
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i i i o r ~  i.roiinrl disturbunce or if they bring people I 
w/io trumple anci drsrroy rruditiorinl resources I 

I 
Allernative 2:  Discontinue Operations and I 
I~ecommission. I J d e r  this drern~rtive. d l  curreiir I 

tl7nt is yer untouched. mid would worseii the risk i i j  
radioactive contarnniatioii. Poredd ly ,  Native 
Americnti i iccess ro resourres and scicrerf siles 
ivonld he even niorr restric.rrd. Ekpunded use 
wouid he ileirirnentui for the sucioerorionii(. 
dewIupmenr arid hrrilth of Indian coninruriirie~. 

Alternative 4: Alternate Use of Withdrawn Lands. 
This ulternrrtive will ewluute the inipar:rs 
nssociated wirh 1oi:utiii.q n m  progrmis iind prolect 
nctir~rties (ir the NTS. iriclririiri~ tion&/ie~is~~ rf'serirch 
und rievelopmern pro,yi-(znis, expansiori of the 
liquefied gaseous fuel  spill test facility i r i  Area 5, 
r i n d  various types of persotiiiel rruitiing f o r  
locntirig. ctnitainirig, hanilling. or tr~impurting 
hazardous material, rudioisoropes. firrls, 
fxplosives, and other mareriai. Under this 
alternatiije. waste niniirigernenr uperutions, ~ w s i e -  
generutinR operntion.s. arid uuguirip NTS 
enviroiimental res tordon rictivitirs i i , o i i l d  

cunfinue. Hobrever, rhr DOE wuiilrl nor inuintairi 
a state of rendine.ssfor nucleur testing in the NTS. 
The NTS i<~ould he opened& uriprecedeerited puhlic 
rit'cess to .some i f  the tiio.st remote nreus, inclurlirig 
ureos that conruiri Aniericaii lnrlinri ruck shelters, 
urchurologicul sites. und perroglyphs. Educririoti 
and rerreutionnl nctiiitie.r would be piirvued. The 
potential .for turning b ~ d i  lands to the puhli(. 
rlonioin ~voulrl depeiid upon the ability to irchirw 
estnhlishd clerin up  orid sirfety Iewls. 

The CGTO tenrutively .supports Alterriarive 4 with 
reservatiaris re,gording certain cornpoilent.\ of this 
alternurive. Asid(> from rlie conc"rn.s ci lreod~ 
e.rpresseri re,ycirdiiig wnst<~-related pollutinri ond 
,groiind di.rturharice, the CGTO e.l-per.ts (hot 
uperiiriR the NTS to the piihlic will ndi~erst~lj inip(icr 
tr(iditiorin1 resources, porticiilnrly petruglyph.\, 
urchneological .sifes, u r i d  rock shelrers, ~ P C N I I . ~ ~  of 
rheir appeal as torrrist attractions. H r m v ~  traffic 
will Iruinple plants, hurt  nriinin1.s. limit Ainerir.(iii 
lndiuti uccess to sucred sites crridpuit'er p1uce.s. mid 
interfere with traditiorml pr(ictice.s. 

The CGTO 1z.on1d like to hriw th(, right offir.st 
rryiisnl iri the ei'ent rhat the NTS l a l i d s  are tirrnetl 
hack tu piihlic use. 
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3.6 Identification of the Preferred Alternative 

The DOE Preferred Alternative is Alternative 3. 
Expanded Use, plus the public education activities 
f r m i  Alternative 4. The Expanded Use Alternative 
represents a continuation of the multipurpose, 
multi-program use of the site. and further represents 
a continuation and diversification of the DOE/NV 
and interagency programs and operations at the 
NTS. The Expanaed Use Alternative includes 
suppon tor ongoing DOElNV program categones 
defined in Alternative 1, Continue Current 
Operations (No Action), and also provides for 
increased use of  the NTS and its resources and 
capabilities. This alternative would also make the 
NTS niorc available to both public and private 
 institution^ for purposes of demonstrating new 
!ethnologies. 

Public education activities from Alternative 4 
inciude establishing educational tour routes on the 
NTS and promoting the concept of creating a 
nuclear era iiiuseum that highlights Ihe NTS testing 
activities. Tours would allow the public to see 
firsthand some of the history and impacts of past 
nuclear testing. These activities would be an 
important contribution to public understanding of 
the nation's nuclear testing and Cold War history. 

'The Draft NTS EIS pointed out that the use the 
DOE ultimately selected as the Preferred 
Alternative might not be a single NTS EIS 
iillemative in its entirety, but rather a hybrid created 
by selecting specific options from among the 
various alternatives described. This approach was 
the starting point i n  the process of identifying the 
Preferred Altcriialive. Initially, the universe of 
activities included under any of  thc alternatives, by 
program, were combined and subjected to a process 
of climinnlion. This Preferred Alternative 
idcntirication process began concurrently with the 
public hearing5 011 the Draft EIS and continued 
through the c m ~ m c n t  response process and review 
ol the Final NTS EIS. 

The criteria used for eliminating various activities 
from the combined alternatives were: inconsistency 
with strategic planning. failure to fu l f i l l  statutory 
~ i i ~ s s ~ o t i  ~responsibilitics. public concern and 
pel-ccptions, ~ncompatibility 01. uses. and 

consideration of pending prograinmatic xxilyses 
and decisions. Appendix A, Drscr-ipriom of 
P r o j e m  nridActii.itie.7, was used extensively i n  this 
process for detailed descriptive information, The 
result of this process was the identification of 
Alternative 3, Expanded Use, a s  the most 
comprehensive alternative in terms of supponinf 
statutory mission responsibilities and providing tor 
a diversification of use to include nondetensc, 
interagency, public and private uses. The Expanded 
Use Alternative was generically identified in the 
original Notice of Intent for the NTS EIS; however. 
the specific nature of the Expanded Use Alternative 
was not fully reaiized, nor was its 
comprehensiveness appreciated by the DOE. until  
this systematic process was applied. 

The Preferred Alternative idcntificdtion process also 
led to  Setter programmatic definition of the 
alternative\ in general. I n  the case of potcntial 
activities resulting from other DOE Programmatic 
EISs, Alternative 3 now states clearly that the 
specific action contemplated under this alternative 
is to reserve land and infrastructure pending ii 

programmatic decision. This realistically identifies 
the nature of the decisions to he made based on the 
NTS EIS with respect to activities that are cut-rently 
under programmatic review. Othei- clarifications 
include the description of potential public uses of 
NTS lands i n  Alternative 4. This concept, i n  the 
Draft NTS EIS, was incorrectly described a s  limited 
to potential uses of relinquished NTS lands. 
However, the lands analyzed for potential return tc 
the public were not the only lands on which public 
education or recreation acti\,ities could occur. In 
the Preferred Alternative process, public education 
activities were identified as another form of public 
use. Although this activity i'l not included i n  the 
Expanded Use Alternative. this aspect of 
Alternative 4 was chosen for iiicIusioti in the 
Preferred Alternative. 

In the Preferred Alternative identification proces\. 
the land usc zones and maps i n  the Draft NTS EIS 
were also considered. Several rezoning concepts 
were considered in responrc to concern\ that the 
iand use maps would re'ltrict nondcfen\c research 
use of the site. Rather than adjust oound;ir~c\ m c !  
create additional land use zones and definitions. the 
definitions of iand use caiegories were amended 
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slightly to include compatible defense and 
nondefense use in  almost every zone of the NTS. 
As defined in Alternative 3, Expanded Use, only 
the Defense Industrial Zone is restricted to defense- 
related activities. 

The process of DOE approval of the Preferred 
Alternative began with the recommendation of  the 
Nevada Operations Office to DOE Headquarters. 
The DOE continued to consider the Preferred 
Alternative process, public comments, and 

comment responses in the preparation of the Final 
NTS EIS. In this stage of the Preferred Alternative 
identification process, the various affected program 
offices considered public comments received with 
regard to their statutory mission responsibilities. 
Only after the program offices had concluded that 
the comments were adequately addressed in the 
comment response document did they recommend 
approval of the preferred alternative and the Final 
NTS EIS to the Secretary of Energy. 
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CHAPTER 4 
AFFECTED ENVIRONMENTS 

I 
I 
I 
I 
I 
I 
I 

This chapter contains the description of the existing 
environmental conditions of the Nevada Test Site 
(NlS) .  the Tonopah Test Range, portions of the 
Nellis Air Force Range (NAFR) Complex, the 
Project Shoal Area, the Central Nevada Test Area, 
Eldorado Valley. Dry Lake Valley, and Coyote 
Spring Valley (Figure 4-1 ). During Environinentai 
Impact Statement (EIS) preparation, the most up-to- 
date and accurate infonnation available was used to 
describe existing environments, facilities, activities, 
and projects. The information serves as a baseline 
from which to identify and evaluate environmental 
changes resulting from the proposed alternatives. 
The baseline conditions, for the purposes of 
analysis. are the conditions that currently exist. The 
regions of influence vary, as dictated by the 
resources under consideration. For some 
discussions, such as site-support activities, the 
regions 01 influence are limited to the areas 
circumscribed by each U S .  Department of Energy 
(DOE) administrative boundary. For other topics, 
such as transportation, groundwater, and air quality, 
the regions of influence are much larger and may 
include all of southern Nevada, as well as portions 
of Utah, Arizona, and California. 

The environmental resources discussed in this 
chapter include land use, geology and soils, 
hydrology, biology, air quality, noise, and visual 
and cultural resources. Where applicable, this 
chapter also describes existing waste management 
facilities and other resource elements, including 
airspace, site-support activities, transportation, 
socioeconomics, occupational and public health and 
safety, radiological conditions, and Environmental 
Justice. 

The discussions of the DOE administrative units are 
organized according to their relative geographic 
pi-oximity to one another. Because the NTS rind the 
NAFK Complex share a boundary and because the 
units of interest are within 97 km (60 mi)  ot'cach 
other, they are discussed together in the n e x ~  
section. The Tonopah Test Range, Project Shoal 
Area, Crntr~il Nevada Test Area. Eldorado Valley, 

Dry Lake Valley, and Coyote Spring Valley are 
discussed separately in subsequent sections. 

4.1 Nevada Test Site and  Surrounding 
Areas 

The existing environmental conditions of the NTS 
and portions of the NAFR Complex arc described 
in this section. The portion of the NAFK Complex 
that is described is limited to Area 13. 

The NTS, a unique national resource rnanaged by 
the U.S. Department of Energy, Nevada Operations 
Office (DOEINV), is located about 105 km ( 6 5  mi) 
northwest of Las Vegas. The 3,496 kinz ( 1  
site features desert and inountainoiis tern 
larger than Rhode Island, niaking i t  one of the  
largest secured areas in the United %Ares. The NTS 
is in a remote and arid region. sun-oundcd by federal 
installations, with strictly controlled iiccess, and 
public lands that are open to public entry. 

The following information pertaining to the NTS i ?  
provided by the American Indian Writers Subgroup 
of the Consolidated Group of Tribes and 
Organizations (CGTO). Inlbrnm;ition provided by 
the American Indians is italicized in this EIS to 
distinguish i t  from DOE text. 

For many centurirs, r i ir  IVTS i i r r s  hren ri iw i r rn i  
place in the lives of Ameri(.nri Inrliaii ft-ilic.\, The 
NTS and neur-by Irinrls corittiiri trditinnul 
gathering, ceremonial, and riwwitional rrrensfijr 
the Americcin lridirrri people. Froin riritiqirity to 
corifemporary firnes. this i i r m  1iii.r t v r r i  irsed 
continuously 1iy marix tribes. I f  cnii/niri,s iiiiiii~roir.~ 
ceremonial re.ioiirce.y r i n d  power plm 
crucial for thP rrontinucition uf A I I I P ~ - ~ C L ~ I I  Indioii 
cnlfurr, reiigiori, r i n d  so(-irtx. Uritil flit, mkl- 1 WOs, 
tmriitiunal festivals irii~o/\,iri~q w1i~geiuir.s ririrl . s i>( , i i lu  
activities (ittracred Arrit~rictrri I t i d inn  p ( ~ i p 1 c  to rhr 
area from t1.i f i i r  as .Sari Bt~riinrdinri. Cr~l!jtirni~i. 
Similarly, groirp.r m n i ~  to ri ie ~ ( i r i  from ii  hruari 
i-egion dlrring the hirnfirig sra.~on ririrl ii.s(v1 uiiiniiil 
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0 Areas of interest 

Figure 4-1. NTS and selected areas of interest 
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r r i i d  plaiit r i~zourc~s  that were crucial fbr their 
surviwil arid cultirrirl priictices. 

Desjiite the loss o j  some traditional lands to 
pollulioii nrirl rvdiiced access, the American Indian 
l i ~ o p l e  h u w  ririther lost tkeir aricesrral ties to tior 
I i a ~ ~ e f i q o t t e n  t/ieir cultirral resources on the NTS. 
Therc is coniiinrit,~ in the American Indiaii use of 
and broad cultural ties to the NTS. American 
l r i r l i a r i  piwple havi, cured ,%r the NTS resources 
and wil l  r,lnrillue 1 0  do so. 

4.1.1 Land Use 

Land resources are important considerations for 
decisions regarding site use. The land-use analysis 
determines if there is enough land available for the 
proposed facilities and q u i d  buffers, and identifies 
conflicts between the proposed project and existing 
or projected on- and off-site land use. These 
analyses are necessary to determine whether public 
lands would be managed in a manner consistent 
with existing and projected land uses. To make 
decisions with respect to locating facilities at the 
NTS, the DOE must consider several issues, 
particularly the constraints and opportunities related 
to land resources. These include whether conflicts 
exist with the administrative framework and whether 
adequate resources are available and viable. 

The known land-use constraints and opportunities 
at the NTS are outlined in this section and described 
throughout this chapter. Land-use constraints 
include those features of the NTS, either natural or 
manmade, that preclude or limit the future activities 
that can he conducted in a specific location or area. 
Opportunities are the best and highest uses of the 
land that can bc accomplished within the 
constraints. Further definition of land-use 
opportunities and constraints is planned as part of 
the Framework.for the Resource Maricrgeinent Plan 
(see Volume 2). 

Many of the constraints identified throughout 
Chapter 4 are those resulting from historic land 
uses, primarily nuclear weapons, rocket and related 
nuclear testing activities, and to a lesser extent, 
radioactive waste management activities. Many of 
these constraints on land use were identified in the 
Fiitai Bivirontne~it~il  Iinpocr Sfafenierir, Nevriilu 

I 

I Test Site, N y  Count!. N~vrirjn (ERDA, 1977) as 
unavoidable adverse impacts o r  iiTevcr\ihk actions 
with irretrievable coininitmetits of  rewurces. 
Because of the nature of many historic activities and 
their consequences, specifically the introduction of 
radionuclides into environmental media, land use 
will continue to he constrained in soin? tireas of the 
NTS during the 10-year pcriod covered by this EIS, 
and likely well into the luture. Thew constraint>. 
and the specific environmental tnedia that are 
affected. are summarized at the end ol.this section 

Natural constraints, such as unstable Foils or 
ecologically sensitive areas, are drscribcd i n  the 
appropriate sections of Chapter 4 (i.e., Geology and 
Soils and Biological Resources). Land-use 
opportunities under baseline (i.e., existing 
environmental and administrative) conditions are 
presented throughout the remainder of Chaptet- 4, 
beginning in Section 4.1.1.1. The remainder of this 
section summarizes the constraints to land use 
resulting from the fulfillment of the DOE'S 
missions at the NTS. 

Based upon the more than 40 years of operations 
I and information gathered, inany of the 

consequences of past weapons testing and other 
activities are well understood and documented. 
Many of the consequences described in this chapter 
were previously presented i n  the F i n d  
Environmental lrnpact Stutenient, N e  ~ a r h  Test Sitr ,  
Nye County Nevada (ERDA, 1977). While not all 
of the consequences of historic actions at the NTS 
and adjacent areas have been fully defined, this 
section presents an overview of their resulting 
constraints and establishes a baseline of  current 
conditions. The baseline serves as a basis (or 
evaluating the potential impacts of future actions. 
Because of the complexity of some issues, a fu l l  
understanding that removes all uncertainty may 
never be achieved. Nonetheless, the DOE 
continues, through inany of the programs and 
actions described in this EIS, to address the 
remaining data deficiencies and uncertainties. 

For purposes of discussion. the past activities at thc 
NTS have been grouped into eight categories. In 
this section, a brief historical overview is provided, 
and the known consequences and resulting 

I 
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constraints on use of the physical environment are 
pi-esentetl. 

Eight historic activities, and their consequences. are 
included i n  the baseline discussion within this 
chapter: 

Atmospheric Weapons Testing-A total of 
I 0 0  atmospheric detonations were conducted before 
the Limited Test Ban Treaty was signed in August 
1963. Atmospheric tests include tests conducted at 
ground level, from towers or balloons, or by 
airdrops. Of  the 100 atmospheric tests, 16 were 
safety tests. Ry design, these safety tests produced 
little nr no nuclear yield. 

Undcrground Nuclear Testing-Approximately 
800 underground nuclear tests have been conducted 
at the NTS. The types of tests conducted include 
deep underground tests used to study weapons 
effects, designs, safety, and reliability, and shallow 
borchnle tests used to study the peaceful application 
3f nuclear devices for cratering. The 
70 underground safety tests conducted on the NTS, 
by design, produced little or no nuclear yield. 

Safety Tests-Between late 1954 and June 1963, 
I6 tests were conducted ahoveground lo test the 
vulnerability of certain weapon designs to possible 
accidents. At a location in Area 5 ,  24 experiments, 
utilizing relatively small quantities of plutonium, 
were conducted between 1954 and 1956. These 
experiments, known as the GMX Project, were so- 
called “equation-of-state” studies where 
“instantaneous” changes in the physical properties 
of plutonium materials subjected to detonations 
from conventional explosives were measured. By 
design, these experiments produced little or no 
nuclear yield. 

Safety tests are no longer conducted ahoveground; 
all such tests are performed underground in 
einplaceinents that are designed so that radioactive 
materials will not reach ahoveground environments 
(AEC, 1972; AEC, 1973a; ERDA, 1976; ERDA. 
1977). Impacts to soils that resulted from these 
historic activities are described further in Chapter 4, 
Section 4. I .4.3. 

I 

Nuclear Rocket Development Station-Twenty- 
six experimental tests of reactors, nuclear engines, 
ramjets, and nuclear furnaces \vcre conducted 
between 1959 and 1973. 

Shallow Land Radioactive Waste Disposal- 
Some wastes generated during the testing program. 
and as a result of nuclear projects, were disposed of 
in shallow cells, pits, and trenches. Because of the 
site’s characteristics, notably the absence of a 
groundwater pathway, shallow burial continues to 
he an important waste disposal activity. 

Cra te r  Disposal-Contaminated soils and cquip- 
ment collected during the decontamination of 
atmospheric testing areas and the consolidation of 
radioactively contaminated structures. and other 
hulk wastes, were disposed of in subsidencc craters 
in Yucca Flat. 

Greater Confinement Disposal-In 1981, greater 
confinement disposal of waste was initiated at 
Area 5 for certain radioactive low-level wastes not 
suitable for shallow land disposal. 

Site-Support-Like any large facility, the NTS has 
a large infrastructure that providzs all site-support 
services. Food and housing services, paint shops, 
vehicle maintenance facilities, machine shops, road 
maintenance, and other on-site facilities all produce 
more common short-term impacts, such as localized 
land disturbance, air emissions, and noise. Site- 
support facilities are associated with NTS land-use 
opportunities. 

Table 4-1 and Figure 4-2 provide information on 
the key characteristics of the historic activities that 
have occurred on the NTS and now constrain the 
future use of certain NTS land areas. Figure 4-2 
summarizes the historical activities and identifies 
the media of concern in the physical environment 
that could constrain their future use. Table 4-1 lists 
information on the nature of the source, thc type of 
area involved, the media affected, the principal 
contaminants, the depth, and the best available 
estimate of the remaining inventory of radioactivity. 
It should he noted that in  some cases only 
approximate values are available; these values are 
presented solely to illustrate the general 
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ch, . . ,ir~~teristics of each source group and to highlight 
the dif-fcrences between the groups. 

Morc detailed information for each affected 
resource IS included i n  the specific resource 
discussions in this chapter. Section 4.1 . I  .5 ,  Waste 
Management Program, describes the existing waste 
management operations at the NTS. including the 
locations, types of materials managed, and the 
quantities of radioactive and nonradioactive wastes 
that have been disposed. Section 4.1.2.3, 
Transportation of Materials and Wastes, identifies 
the out-of-state waste generators that ship low-level 
waste to the NTS for disposal. 

In Section 4. I .4.2. the baseline geological 
conditions are described. The geology baseline 
documents the physical disturbances to the 
subsurface environment that have resulted from 
35 years of underground nuclear testing. 

Section 4. I .4.3, Soils, identifies the historical 
activities, such as atmospheric nuclear testing, 
safety tests, and nuclear rocket and reactor 
experiments that have resulted in contamination of 
surface soils. The extent and degree of 
contamination is also explained. 

4.1.1.1 Public Land Orders and Withdrawals. 
The  NTS encompasses 3,496 km2 ( I  ,350 mi’) 
of land area reserved to the jurisdiction of the DOE. 
Figure 4-3 shows the land area as it has been 
withdrawn through all forms of appropriation under 
the public land laws, including mining and mineral- 
leasing laws through the public land orders and a 
Memorandum of Understanding. Under Public 
Land Order 805 (February 12,1952), approximately 
435,000 acres of land were reserved for use by the 
Atomic Energy Commission as a weapons testing 
site. Under Public Land Order 1662 (June 20, 
1958). 38,400 acres were reserved for the use of the 
Atomic Energy Commission in connection with the 
NTS. The lands described under this Public Land 
Order are not considered in  any alternative use by 
the DOE and are, therefore, not addressed in this 
EIS. Under Public Land Order 2568 (December 19, 
1961 ), 3 18,000 acres of land previously reserved for 
use by the U S .  Air Force were transferred to the 
jurisdiction of the Atomic Energy Commission for 
use in  connection with the NTS for test facilities, 

roads, utilities, and safety distanccs. Under Public 
Land Order 3759 (August 1, 1965). ?I ,108 iicrcs of 
land were reserved for the jurisdiction of thc 
Atomic Energy Commission for use in connection 
with the NTS. Pahute Mcsa, locared i n  the northern 
portions or Areas 19 and 20, which encompasses 
106,240 acres, is inanaged by the DOE 21s a part of 
the NTS i n  accordance with a 1963 Menioranduin 
of Understanding with the U.S. Air Force. This 
memorandum was superseded by a Memorandurn of 
Understanding hetween the U.S. Air Force and 
DOENV in 1982 (DoD, 1982). 

In 1983, the U S .  Bureau of Land Management, in 
accordance with the Federal Land Policy and 
Management Act of 1976, conducted a review of 
the existing four land withdrawals that comprise the 
NTS. The U.S. Bureau of Land Management 
District Manager concurred with the review’s 
conclusion that the lands were still being used for 
the purpose for which they were withdrawn. 
Furthermore, in recognition of a potential end of 
testing in future years, the U.S. Bureau of Land 
Management recommended that the land 
withdrawals again be reviewed in 100 years. 

4.1.1.2 Land-Use Designations. The NTS is 
located in Nye County in  southern Nevada; its 
southemmost point is located about 105 km (65 mi) 
northwest of Las Vegas, Nevada. The site varies 
from 46 to 56 km (28 to 35 mi) in width and 64 to 
88 km (40 to 55 mi) in  length (north t o  south). 

The DOE is in the process of developing a Resource 
Mnringement Plari. The goal of the Resource 
Mann,qemenr Plnrt will be to establish a process for 
managing the facilities and national resources of the 
NTS to ensure long-term diversity and productivity 
of natural ecosystems and sustain the use of land 
and facilities at the NTS. The DOE will use this 
process to evaluate the selection, design, and 
location of existing and proposed activities. This 
process will identify the criteria for evaluating the 
COlnpdtibllity of these activities with public values. 
ongoing missions, existing infrastructure, cultural 
and natural resources, human health and safety, and 
other resources and land-use constraints on the 
NTS . 
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Figure 4-2. Types and depth horizons of radioactivity that remains on the NTS 
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Figure 4-3. NTS land withdrawals and Memorandum of Understanding 

4-x Volume 1. Chapter 4 



NEVADA TEST SITE FINAL ENVIRONMENTAL IMPACT STATEMENT 
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Figure 4-3 (continued) Legend for NTS land withdrawals and Memorandum of Understanding 
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Nuclear Test Zone-Land area reserved for 
underground hydrodynamic tests. dynamic 
experiments, and underground nuclear weapons and 

I weapons effects tests. The stockpilc stewardship 
I cmplacemcnt holr inventory is located within this 
I zone (Appendix A. Figure A-I). 

Nuclear and High Explosive Tc\t Zone-Land area 
designated within the Nuclear Test Zone for 
additional underground and aboveground high- 
explosive tests or experiments. 

Research, Test, and  Experiment Zone-Land 
area designated for small-scale research, 
development projects, pilot projects, and outdoor 
tests and experiments for the development, quality 
assurance, or reliability of materials and equipment 
under con~rolled conditions. 

Radioactive Waste Management Zone-Land 
area designated for the shallow land burial of  low- 
level and mixed wastes. 

Critical Assembly Zone-Land area used for 
conducting nuclear explosive operations. 
Operations generally include assembly, disassembly 
or modification, staging, repair, retrofit, and 
surveillance. The potential for weapons storage 
also exists in  this zone. 

Spill Test Facility Impact Zone-A downwind 
geographic area that would confine the impacts of 
the largest planned tests of materials released at the 
Spill Test Facility. 

Reserved Zone-Controlled-access land area that 
provides a buffer between nondefense research, 
development, and testing activities. The Reserved 
Zone includes areas and facilities that provide 
widespread flcxibk support for diverse short-term 
nondefense research, testing, and experimentation. 
This land area is also used for short-duration 
exercises and training, such as Nuclear Emergency 
Starch Team and Federal Radiological Monitoring 
and Assessment Center training, and 
U.S. Department of Defense (UoD) land navigation 
exercises and training. 

To simplify the distribution, use, and control of 
resources. the NTS is also divided into numbered 

areas. The following pages contain an area-by-area 
description of  land use on the NTS. Refer to 

I Chapter 3, Figure 3-1. 

Area 1-As a pan of the Nuclear Test Zone, this 
area occupies 70 kin' (27 mi') tiear the ceiitei- of the 
Yucca Flat weapons test hasin. Four armoiphcrii. 
nuclear tests were conducted herc between 1952 
and 1955. Three underground iiucleat- tests have 
also been detonated in Area I, one in I97 I and t w  

in 1990. 

Buildings and stmctures associated with above- 
ground nuclear testing are discussed i n  
Section 4.1.10 and listed i n  Table 4-37 as NT 
(Nuclear Testing). Although many of these 
Structures are believed to be eligible, no d i c i d  
evaluation or deterininatton of-eligibility ha, been 
conducted. Should any of thebe structures he 
affected by project activities, an evaluation would 
be completed, eligibility determined, and 
consultation with the Nevada State Historic 
Preservation Office (SHPO) would be conducted 
prior to initialing the project. The project would be 
conducted in accordance with SHPO 
recommendations. 

The Lyner Complex Is a mined underground 
complex in  Area 1 that is available for dynamic 
experiments (including subcritical experiments 
involving special nuclear material) and 
hydrodynamic tests that cannot he conducted 
aboveground because they may contain hazardous 
materials. Initial work on what is now known as the 
Lyner Complex began in the late 1960s with the 
mining of the U l a  shaft to a depth of 
305 meters (m) (1,000 feet [f t ] )  for a nuclear test. 
It was not used. Further work took place in the 
1980s and early 1990s to develop a complex that 
could he used to perform intentionally designed 
low-yield tests or experiments, which included 
safety tests, and other experiments that would he 
expected to remain subcritical or produce negligible 
nuclear energy release. The Ledoux nuclear tcst 
with a yield of less than 25 kilotons was conducted 
in 1990 i n  a drift within this tunnel complex. The 
Kismet experiment, involving high explosives, 
tritium, depleted uranium, and othcr material\. wab 
a dynamic experiment conducted in the Lyner 
Complex in March 1995. Both Ledoux and Kismet I 

Vcilumc 1, Chapter 4 4-10 

~- 



I 
I 
I environment. 

were contained to prevent radicilogical releases io  

the rest ol the Lyner Complex and the surface 

The Area I Industrial Complex, at the intersection 
olf'ahute Mesa Koad and Tippipah Highway, i s  the 
tnaintenance and storage area for an over 
S2O-niillion inventory of large-hole dr i l l ing 
cquipmenr and miscellaneous supplies. Typical day- 
to-day operations include replacing worn cutters on 
a drill bit with new o r  rebuilt cut[et-s. straightening 
drill pipe and tubing. and other dr i l l ing tool 
maintenance tasks. A concrete hatch piant and 
storage area for hulk construction material. as well 
i t s  a shaker plnnt that produces stemming mater id 
and concrete aggregate. lie to the north oi the 
dr i l l ing yard. 

There i s  one stockpile stewardship emplacenienr 
hole wi th in Area I (Appendix A. Figure A - I  J. 

Area 2--This area, wi th in  the Nuclear Test Zone, 
(iccupies approxi inately 53 kin' (20  mi') i n  the 
northern hal f  of the Yucca Flat basin. The eastern 
portion of Area 2 was the site of seven attnospheric 
nuclear tests conducted between I952 and 1957. 
The first in a wries o f  underground nuclear tests in 
Area 2 took place in late 1962 and continued 
through 1900. A number of the 137 underground 
tcsts detonated in Area 2 were simultaneous 
detonations of multiplc devices in the same 
emplacement hole; other underground tests 
involvcd the f i r ing of two  or more devices wi th the 
devices in separate eniplncernent holes. 

There a e  eleven stockpile stewardship emplacement 
holcr within Area 2 (Appendix A, Figure A-I). 

Most of the structure7 that comprised a former 
construction base camp (consisting generally o f  
But ler  buildings, Quonset huts, and trailers) have 
heen relocated to Area 6, and  the facilities 
remaining in Area 2 are in the process of bcing 
tiloved to  other locations or are heing scrapped. 

Area 3-This portion of the Nuclear Test Zone 
occupies 82 km' (33 mi') near the center of the 
Yucca Flat wedpons test basin and was the site of 
I7  atmospheric tests conducted between 1952 and 
1058. A total of 251 underground noclear tesrs 

I 
I 
1 
1 

I 

were coiiductcd in  Atca .3 I t -om I W X  tlirwgli I W 2 .  
This ir the largest nuinher of tests o f ; i n y  i)lthi. KTS 
undet-ground test area<. A ntimhcr iil thew tc\ t? 
consisted of  \ i t i iu l t ; i i ie i iu\  ilc\ ice detontitioti\, a n d  
nearly all iif t h e w  s i m u l t i l n m u s  test \  consisted 1.1 

single deviccs i n  separate ernpl;iccment hole\. Nine 
of the undergroutid t iuclei ir  texti. in  .Area 3 \\<,re 
c-onducted in unstcmmcd hole\ 10 nii1iiini7e. hut mi 
eli t i i i t iatc, the releiisc { i t  r a d i ~ i a c t t \  it! IC tlir 
mnosphere. Thew i t t i iquc te\is \%ere c;it-t-~ecI o u i  

hetween mid- I  957 and late 1'158. 

There are four stockpile \teuard\hip eniplaccment 
holcr wi th in Area 3 (Appendix A. Figwc A-1 \ .  

Bulk lo\v-level waste i s  d i s p ~ ~ s e d  of iii selected 
Area 3 subsidence criitcrs that. collecci\cl>. 
comprise the Area 3 R;idioastivc !&;:iw 

Management Site. This activity commrnced in  the 
mid-1960s when the DOE hcgati removing c r a p  
tower steel, vehicle\, and other large ob,jects tli i lt 
had bcen subjected to atmo\phertc tcstiiig. From 
1979 to 1990, large amounts of contntiiinatcd \oil 
and otlier debris from the NTS were added t o  the 
craters. There are seven dirposal craters. TNO 
craters are in  iise. two x c  full  a n d  te t i ipc i t -a t~ i l~  
capped, and three are i n  rrrerve for potential fu ture  

I 
I 

use. 

Area 4-This area, within the Nucleat- Test Zone, 
occupies 41 kin' ( 1  h mi') n e a r  the center  o f  the  
Yucca Flat basin. Area 4 \\;is the site i)f five 
atmospheric nuclear tes ts  conducted bct\veen 1052 
and 1957. From the mid-1970s through 1991, ii 
tot:tI of 35 undet-grmtnd nucIc;~r tests were 
conducted in Area 4, mainly in  thc not-tIiea\t corner. 
Two of these tests involved the ~tniitltiincoiis 
detonation of multiple devices in the  same emplace- 
ment hole. 

The Big Explosi\es Experimental Facility i n  Area 4 
I S  being evaluated for i t 5  suitabilit) as an 
operational complex for teyting large charges ot' 
coiiveiitional high explosive.;. Comprixd of tw tc  
earth-covered, steel-reinforced conct-ete mixtures,  
cine structure may sene as a manned operational 
control mom facility, and the other niay serve 21s iui 

unmanned camera root11 with v tcutng pons to it 

gravel table where large chargcs of high cxplns ive\  
can be fired. 
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There :ire rour stockpile stewardsnip emplaceinent 
holes it?  Arm 3 (Appendix A, Figure A-I ) .  

Area 5-This area, within the Resei-ved Zme. 
u c c u p i e ~  some 240 kin '  (95 mi') i i i  the wutheiistcrn 
poition of the site and includes the Area 5 
Kridioaclive U'aste Managcinetit Site, thc 
Ikirardous Wastc Storage Unit, m t i  the Spill 'Test 
Faci I I t )  

I'roiii I95 I through early 1962, 14 armosplieric rests 
were conducted Frcnchmiiti Flar. several of which 
were weapons effects tests. Among the remains of 
the structures tested i n  Frenchman Flat are 
simulared motel complexes, tiietiil franres ttiiir 

\upported ii variety of roofing materials. a witidow 
te \ t  structure. cylindrici  liquid storage \'esseIs, 
r e i t i f ~ ~ ~ ~ l  concrete diinies and alurninunr domes. 
bridge pedzstiils. aid a bank vault: all of thesc 
rciriaiiis JI-e (11 considerable hi~iorical interest. Five 
iiiicle~r \ieopoiIi tests \vcre conducted underground 
:it brcnchin~ui Flat between 1965 and 1968. 
Hnwtxrr, the presence of the carbonate aquifer 
niakes this area lesr suitable for underground testing 
l l i i in  othcr locatims 011 the NTS. 

I I n  the GMX :ire:i, 24 experiments, some utiliring 
I relntively s ina l l  quantities or fissile nriiteri:ilr, wet-e 
1 conducted between 1953 and 1956. These 
I experiments were so-called "~quatioii-oT-state" 
I studies wliere "iirstantaneo~is" changes in the 
1 physical properties of plutonium materials subjected 
I to detonations from convetitioi1al explosives were 
I measured. Thcse experiments were conducted on or 
I very i iciir one place. and the source can be 
1 considered t o  he at one site. 

I 

1 

The Area 5 Kadioactivi- Waste Management Site is 
located in  II 732-acre Radioactive Waste 
M;inagement Zone used f i x  low-level waste 
disposal. Mixcd \vaste, inclutling tTiinsur;inic mixed 
w~isle. has been disposed of at the site i n  the past, 
and Irancurmic wastes tire currently being stored 
tlicre pcnding diqxml at the Waste Isolation Pilot 
Piaiil iieiir Carlshad. New Mexico. Il ispoul of 
\ ~ .  '15 .I>. L '11 thc NTS is discussed in Section 4. I .  I ,S. 

The Hazardous Waste Storage Uriil is a11 
accuniiilatiuii point for nonradioactive materials, 
such as paints, chemic;ils, uiiu\ed or surplus fuels. 
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and other i lenis. Periodically, all harardous \v~stes 
generated at the NTS Lire sent to pet-mittcd 
coinrnrrcial facilities for recyclitlg. iiicincriltioii, or 
dispos:il. 

The Spill Test Facility is a complex of  fuel tank\ .  
spill pads, rlletrorological md caiiiei-a tov.ers, 
equipment and control buildings, atid ii wind tunnel 
uscd for releasing hazardous riiiiterial' and 
nitmuring their bchavior i n  outdoor c~itiditions. 

Area 6--This area occupies 1 1 2  k i n '  ( 8 2  mi') 
berween Yucca Flat and Frenchinan Flat. straddling 
Frenchman Mountain. Only one atmospheric 
nuclear test was conducted in Area 6, and tha t  w'as 
i n  1957. Between 1968 and mid-1990. five undcr -  
grintiid nuclear tests were conducted :it this location. 
two of which involvcd the siiiiiiltaneoiis dctotiatioti 
of molt iple devices in teparate cmplaceinent holcs. 

There are two sttickpile stewardship empincemenr 
holes in Area 6 (Appendix A, Figure A-l ). 

The Control Point cotnplex serves as the comniiunti 
center, air operations center. and tiniing and firing 
center for the Yucca Flat weapoiis tmt  bnsin, 
Frenchman Flat, Pahute Mesa, and surrounding 
areas. Augmenting facilities near the rccurcd 
coinpound include a coiniiiunications building. 
several radiological sciences and technical sein ices 
buildings, a fire and first-aid station, and \;111oiis 
i i iaiii leiiance and uarehiruse structure$. 

The Area 6 Construction Facilities provide craft and 
logistical support to activities in  the forward areas 
of the NTS. This forward area coinplex replaces 
older construction base camps in  Areas 2 and 3. 
Those elements coinprising the Yucca 1,ahe 
facilitiei include ii variety of equipmeiit storape 
facilities, a heavy- duty inain~enance and equipment 
repair facility, and decontamination facilities. A 
3,153 i n  ( I  1.000 ft)  airstrip and nearby weather 
station also are located on the Yucca Lakc bed. 

The Device Assembly Facility, when open. w i l l  hc 
the primary location of :ill nuclear explosive 
operations at the NTS. Nuclear cxplorive 
operations include assemhly. disasseinhly lor 
modification, staging. transportation, rrsttng. 
~naiiitcnance, repair, retrofit. and surveillance. The 

I 
I 
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I jcv ice Asscrnhly Facil ity contitiits ;ihnut 9,290 111' 
i I Ot).OOo 11') of i n te r i o r  tloor \pace wittiin a Critical 

27  ilcrcs. 

Thc klyili-ocarbon C:oi iuni tnal~d Soils 1)isposiil Site 
is an existing, state of Nevada-iipproved. Class Ill 
landfill. All tiort-Rc\ource Conserv;ttton and 
Reciwery Act-regulated hydrocarbon contaminated 
wi l s  and materials genet~;tted !)ti the N T S  arc 
disposed of  '11 this landfi l l . 

Area 7--7'his area. within the Nuclear 'lest Lone, 
occupies 52  ki i i ' iXJ mi' I In tlir I i m l i e i i s t  qundrant 
;~t the Yucca Flni ue:ipon\ test haiin. Twenty-six 
a m i ~ s p h e r ~ c  test\ wcrc crliiducre.cl i n  t h l s  areii. Frorn 
late 1064 lhroiish the fail  of 1991, ii toiii! or 
62 undcrgroiind iiucle;ir t e j t s  wcre ciirricd out i n  
Area 7, ;ill conhist ing d ii stiigle tittclear dev~ce  111 

a drillcd eiiipl:iccitieiit Iiiih-, 

'There arc ttitce stockpile s tswat~d~hip cmplacetiient 
h o l e s  i n  At-ca 7 (Appmd ix  A. F3Eut-e A - I  J.  

Area X-This ai-eti, \ c i t t i i t i  the Nuclear Te i t  Zone. 
occupies 31 kin'  (I 3 tiii') III the iiortlieast quadrant 
i if  the Yucca l-ld !rea1ion\ t e h t  hiisin. Area 8 war 
the site i)f three i i t i i i o y h r t ~ i c  niiclrar tests cntiducted 
i i i  l95X. From t t i i c l - l  '166 through late 1988, 
10 undergroutid tiiicleiir tes t>  wet-e cat-ried out at 
t h i s  1oc;itioii. Tw(l vf tlir underground tests 
i nvdved  the siitiultiineoits liring of tnultiple devices 
put i n  the same emp lxeme i i t  hole. Undcrground 
shelter structutes wen: tected i n  the late I9.50~. and 
i n  1963 t hew \heltcrs &ci-e used by the Llniversiry 
of Floridii for helter habitability studies. Lawrencc 
Livernrore National Lah'xitory has conducted 
expel-iments in  t l i i c  area 

Area Y --Thi\ ai-ea, \bithiti tlic Nuclear Test %one, 
occupie, 52  kttt'(2il 1111' in  the norttieast quadrant 
of the Yucca FIN weapons test b;rsin. Seventeen 
iitmospheric tests were conducted i n  this area 
Retwecn 1951 and 1058. AIca 9 has been used 
cxtensi\ely for uttdet-goutid tiiiclcar testing; 
100 such test \  \i'ct-c' c;ut-ted out froin late 1001 t o  
inid-1992. 01 the d o m i  uiidcrground tests 
invol\,ing the sitii i i ltarieous dttotration of nrultlple 
device\. i t los t  involved the us? o f  sepitnite 

A;\cmbly ZOIK ((mpcised <)i qipi -ox i t i ia te l> 

eiiipl;icement holes ( t \vo or iiiore I io lcs,  each wi th ii 
\itisle device). 

There i s  one stockpile \ t e \ v m i s l i i p  ci i ipl i icet i ict i l  
l io l i  in  Area 9 (4pl~et idix A. 1;igure '4-1 j. 

The Area 9 sanitary I;indlill i s  located iii i t  

\ith$idence crater furmeti iis a rc~iil t  o l i i  \uhsutPacc 
nuclear detonation in the early 1900s. TliiL Class I1 
landfi l l  i s  allowsed to receive all types of  
nunha~ardous waste. In  October 1945. the landf i l l  
underwent partial closure and will t-eopeti iis ii 

Class 111 constructioii and demolition dehris landtill 

Area 10- -This arca, incorporated In thc Nucle;ii 
Tc\ t  Zone, occupies  5 l  k i n '  ( 2 1  m i '  I i n  the 
noitheast quadrant of the Yucc;i Flat \veapms t a t  
b, cisin : At-ea 10 was the selecird Ioc;itiiiti l o r  the 
iiation's first nuclear missile system test, iiii air-tw 
iiir rocket, detotiated i n  t n i & l c ~ ~ 7 .  Thi, \ \as tlic 
only nuclear rocket test  ever ciinducteil at tlic NTS. 
T w o  of the earliest rhallow nuclear criiteting 
experiinents conductecl at the NTS ~ v e ~ c  detotiated in  
1951 and 1955 at this lociiticin. Kesutiiing \\it11 ilie 
deeply butied Sedan cratering expcriiiient i t i  tiiid- 
1962 and extending througli early I W I ,  ii tiiiti1hi.I- 

01. underground nuclear tests wei-e conducted 111 

.Area 10. Counting hoth the cratering atid coiitititietl 
untlerground tests, there were 57 not iatr~i~i~phc.r ic 
nuclear tests. A number 01. the utidergrwncl te \ ts  
detonated in  Area I0 were simultaneous detonation\ 
of multiple devices i n  the same emplacemetit hole. 
while others involved the firing of tnultiple device\. 
hut with each o f  the nuclear devices Ic~catzd i t i  
separate emplacement holes. 

Al-ra 10 i s  the s i te  ol  Scdan Crater, b t i ich u;i\ 
formcd hy ii tliertnotiiicleat- de\ ice detonated it1 Jul! 
1962. I t  left a large throw-out crate[- \\it11 ii 

diameter of 390 m (1,280 f t )  and ii depth of  OX 111 
(320 11). Scdan was the firit i n  ii series o l  
23 Plowshare experiments conducted at the N-rS io 
develop peaceful uses o f  nuclear explosives. Sediiii 
Crater is listed on the National Register of Historic 
Places, a f i le of cultural re\ourczs o i  i i i i t i ~n i i l .  \t:itc. 
rcgional, o r  loc:iI significartce identified hy the 
National Park Scrvicc. The Scooter Crntet-, a l s t ~  
iocatcd i r i  Area 10 ,  i s  the result 0 1  it 50o-ron 
conventioiial high-explo\ive cxpcrimcnt calmed 0111 

in 1960. 

I 
I 

1 
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Area 11- This area. which is split among tliu 
Nuclear Test atid Reserved Zones, occupies 67 h i '  

( I 6  mi') along the eastern horder of t l ie  XI-S. F t ~ r  
airnospheric plutanium-dispzr~;il safety te.rs were 
conductzd in the ~ioitlicim portion 0 1  Area I ! in 
I954 and 1956 t i1  whar 15  unw known as Pluimiiini 
Valley. Because of the radioactive residues that 
remain from the safety experiments, Area I I 
cotiritiitc~ t o  be used on an intermittent basis for 
realistic drill5 in  radiological monitnring and 
sampling opet-ations. In addition to thr 
aboveground safety tests, five underground iiucleiit 

\vcnpoii\ cffects tests wcrc carntcd nui  In Area I I 
heiuccn the \pring of I9hh a n d  e;irl> 107 I 

An explosivc ordiiaiice disposal h i t <  is locatcd 111 the 
ioutl ieri i ponton of Area I I .  'This IS a Resource 
Conservatinn and Recovery Act permitted trcattiietii 
i i t i i t .  The site cnnsists of 11 dctnnatioti pi t  
surrounded b y  an earthen pad, approximatuly X 111 

(25 11) by 30 111 (100 ft). and supplemental 
equipnicnt. which includes ti hunker, e1ccIrtc;tl h i t  

box, and eIccIric;tI wit-c. Typically, up to 
six detonations of 45 kilogt-mis (kgj (100 pounds 
[Ihl) o r  less (if explosives are conducted anliiially. 

Arca I2-This area, within the Nuclcar or High 
Explosive Test %one. occopies 104 kin' ( A 0  iiii'j at 
the northeni hiiundnry of the NTS known as  Rainier 
Mesa. No attiiasptieric tests were conducted at this 
location. Rainier Mesa was the site of  the nation's 
first fully contained underground nuclcar detonation 
iii !he fall of 1957. Of the 61 underground i iucleiir 
tests carried out i n  Area 12 betwcen late 1957 and 
the fall of  1992, only 2 were detonated i n  drilled 
holcs, \hereas  all (if the others w r e  dctonati'd in  
mined tuniiels. 

Today, tlicre are a numher 01. tiinriels niiticd into 
R . .  ' ,linter Mesa, within which tiiost DoD horrzontnl 
line-ol-sight exposure cxperimentc were conducted. 
In  particular, N-, P-, 2nd T-Tunnel coinplenes were 
extensively de\,eloped during the p a h t  severd 
decades. N-Tunnel wits also the location for ii noti- 
proliferation cxpcrimznt, detonated i n  
Scptcmher 1993; this cxperiment ttivdved 
1.3xIO"kg(2.Y x l ( l "  I h )  o fconvent iona l  high 
explosives. The Doll cuncntly operates ;I high- 
explosives rescarch and developtnent timnel i n  
Arca 12. This reusnble test hed s u p p o n ~  p i -og raw 

Voliirne 1, Chapter 4 4-13 



was to learn more about how granite would react t o  

heat and radiation from spent nuclear fiiel. 

As part of the nation's long-range health and safety 
program, an experimental 30-acre dairy farm was 
developed and operated in Area 15 betwecn 1965 
and 1981. The purpose of this extensive research 
program was to study the  passage of airborne 
radionuclidcs through the soil-forage-cow-milk- 
food chain. 

Area 16-This area, wi th in the Nuclear or  High 
Explosive Test Zone, occupies 73 kn? (28 mi') in  
tl ie wcst-cen1raI pottion of the NTS. No alrnosphenc 
tests l iave ever been conducted at this Iocatioii. 
Area 16 has mtahlished in  1961 for the DoD" 
exclusive use in ~upport of a cornplicatcd nuclear 
efl'ect5 experiment h a t  required a tunnd location i n  
an isolated ai-ea away from other active weapons 
tmt  :ireiis. From mid- I962 through mid-1971, six 
undcrground nuclear weapons cffects tests (all in 
the saiiic tunnel complex) were conducted at this 
location. Currently, the DoD uses th is area for 
high-explosives research and development in  
suppori of programs involv ing the dctimation of 
crinwntional or prototype explosives and iiiunitions. 

Area 17-This area, within the Reserved Zme.  
occupies 80 k m '  (3  I mi') i n  the north-central  
portion 01 the N T S .  This ai-eeii has been used 
primarily as ii buffer between other testing 
activities. N o  atmospheric tests o r  experimental 
iicti\,ities of programmatic consequence have heen 
condiicted i n  Area 17. 

Area 18-This area. wi th in thc Reserved Zone, 
occupies  231 km' (89  mi') i n  the  no r thwes t  
quudrant of the NTS. The i i i ac t iw  l'ahute airstrip 
i s  located in the eaht-central portion of the area. 
When i n  operational status, the airstrip w a s  
prilnarily used for shipment of supplies and 
equipment for Pahute Mcsa test operations. 

1 Area 18 was the site of l i v e  nuclear weapons tes ts  
I f-our were conducted in mid-1962 and one 
I underground test was conducted i n  1964. Two of 

these were atmospheric tests, two were cratering 
I experiments, and one was a stemmed underground 
I tluclcai- test. In 1964, the Lawrence Livermore 

National Laboratory used the area for a Plowshare- 

I 

I 

sponsot-cd test i i \ ing chcmic;il liipli ewplo\ivc\ t o  
investigate the pntenrial rise ( i t  nticlcar c \ p h i \ c s  
for ditch digpin: in  denhe hard roch, 

Area 1Y-This arcs, withiii the Nucli:;ir~ 'Te\t hit. 
occupies 388 km' ( 1  5 0  mi' I iii the ~ i o t ~ h \ \ c ~ \ t  cct-tier 
o f r l ie  NTS.  Area 19 was d e \ e I i i p d  for hi:rii-yield 
underground nuclear tests. No atniiispherii. ~ iuc lcnr  
tests were conducted in At-ea 10. Frwii tlie mid- 
1960s through 1992, ;I total of 35 iindcrpriwtid 
nuclear tests were conducted. 

lhr i -c  iiie r ive .;lockpile \k \ \ i i rdsh ip e t i i p l ~ i c c ~ i i ~ n t  
hole5 i n  Area I 9  (Appzi id ix A .  h y r c  .-\-I ;. 

I 

I 

Area 20--Tliib area. w t l i i i i  the Nirci~.ar T e s t  Loi ic,  
o c c u p i e \  259 kin '  ( 1 0 0  mi ' )  a n d  i i  i n  rhe 
extreme n ~ t t l i w e s ~  corner of  the NTS. Ares 20. like 
Area 19, w i s  developed in  the iiiid-l9O!ls :I\ ii 

suitable location for high-yield underprowid n~~clciir  
tests. No atmospheric n u c l e x  tc\ts w r e  ciindiicteil 
in Area 20. Three tindergt-outid i i t~cIc i i r  tesls i n  i l ic  
megaton and greater yield raiise w r e  ciirt-led o u r  on 
Pahute Mesa herween I960 and 1976. Thcsc t t s t s  
were the well-publt 4 Hmc;ir. Heiih;im. ;ind 
Handlcy ewnts.  F i - i i t i i  the niid-l %O\ lhrwigh 
1992. a t o t a l  of36 c i ~ n t a i i i i d ,  undcrgimunil i i i iclci ir 
tests were conductcd iii Arcs 70. A l l  of t l icse 
Pahutc blew tehts hiive coiisislzd oI' sinple i iuclcai~ 
devices being detonated in drillcil cmpli icelnent 
holes. 

. .  

I n  additi i in to weapmi\ de\~cli ipnient te\t \ ,  onc 
nuclear test  detecti i in experiment i i n 0  three 
Plowsliarc t w t r  were conducted on Pahuii, Mc\a. 
The Plowshare te j ts  in Area 20 included Ihe iiucleiit~ 

cratering expei-itiient\ Palanquin, Cihriiilct, and 
Schooner. l';ilanquin, detonated in  ( l ie  \[Iring of 
I905, was the first n ~ i c l c ~  te\t on Pahutc hlcsa. 

There arc two slockpik ste\i,ardship cmplacetnent 
holes in Area 20 iAppeiidix A, f ; ipt-c A - I ) .  

Area 21-There is no At~i.;i 2 I on the NTS. 

Area 22-This area. within l l ic  Rcservrd Zoiic. 
occupies 83 km' (32 mi') in the southmstern corner 
of the NTS and ~ c r v e \  iis the i i iain ciirrance ;ireti. 
Before 1958. this arw includcd Camp 1)esci~i Rock. 
a Sixth Army installation usetl f o r  I io i i~ ing  troop 





track iiii oncoming ballistic i i i i \ s i l e ,  \vhicli the  
Brilliiiiit Pebble vehicle i s  designed to Jestro! ti) 
kinetic energy. 

The K o c k  Val ley Study Arm, not shown on the 
tllilp, i s  ioc:itt.d XXI~II oi.[ackass I;I:IIS R ~ X I  011 t 1 1 ~  

wuthci-n houndary  o l  A im 25. This iocatioi i  \va\ 
selec~cd i n  1060 for coiitri>lled stud ies relating t i )  
the effect\ of radiat ion on a desert ccmyslem. 

plots have loett i  used hy a iiunihci- of'go\'ertitnetit- 
sponsored \cientists, a s  wel l  a\ students :iiid others 
condiictitig en\iroiinient:il research pro.jects and 
experiments. 

Poilions o f the  Ai-ea 25 Ke\elwxl Zone itre used by 
the military tor  land na\.igalion and Ii-aining 
cxcrcisc's. 

Area 2h--'l'hic iirea, wi t l i i i i  the Reserved Zonc,. 
o c c u p i c s  57 k in '  (?,2 m i ' )  i n  t h s  s o u t h -  
ce t i t i - i l l  a rc i i  ofthe NTS. The soiitliri-ii portions of 
t h i s  iirc;i were useil i n  t he  part foi- nuclear-powcred 
i-;iiii.jet engine te\ts k i i i i w i  as Project Pluto. The 
rcsidual test laci l i t ics include a control piiint, l e s t  
hunker, compressor I i o i i s  and air-storage facilities, 
iiiid a disassembly building. 

Area 27-This aica, w t l i i i i  the Critical r \srembly 
%one, occi ipic\ 130 km' (%I mi '  in the south- 
central pot-tion o i  the NTS. Area 27's principal 
assembly facilities include five assembly hays. four 
storage m:igazinc:\. t w o  coinbinatiiln assetnhly 
hay/storage tiiagnriiics, itnd three radiography 
hiiilding\. The Areo 27'1 critical aswmhly iaci l i t ies 
are aii dternalc to t l ie  I)c\-ice Ayceinhly Facility. 

Area 27 wiis a l s o  used iii t l is pist fiir t l ie Supei- 
Kiikla  Reactor k:aciiity. 

Area 28-KO longer i n  exi%trnce, t l i e  Area 28 
desigiiatioii l<irmcrly applied t o  a port ion <if t l ie  
NTS that hirs sitice been ahsorhcd into Array 25 
and 27. 

Area 29-This area, M ithin the K e s e r v e d  Zone, 
occupies 161 km' 162 mi' ) on the wert-cenlral 
hoirler o f  the NTS. The site c i i  ;I coniiii i iniciitions 
rcpeatci- station for t l ic NTS i \  located i n  t i l e  
Shoshone Mciii i i t:t i t is. 

Dui-itig the past til l-Ce d c c ~ d ~ s ,  ~ I W C  iellccd study 

Area 30- Thi\ area. wi t l i i t i  the K t \ ~ ~ ! . e i i  Zo~ii'. 
occupies 150 ktii' ( 5 8  tiii'i a t i d  likc r j r c i ~  29, I\ oti 

Iliii-I) rusged terraiii i i i id  i i i c ludeb the i iort l ieini 
r a c h e s  o lFol - tymi le  Caiiyon. 111 tlic past, ,\re;i 30 
lhas Ihad l i i i i i tcd use iii \uppiin c i i  t l i c  tixiiiti'\ 
nucleu testing pi-cigr:iiiis. hul iii tl ic spi-iiig of I968 
i t  w a s  the \ i t e  of 1'1-o,icct Hug:). tlie l'ir\t tiitclear 
rowcharge experiment iii tlic PIowshai-i' l'rograiii, 

SUKI<OUNDING LAND USE-Figure 4-4 s h o w 5  
the s t a t u s  aiid use 01 1:iiids iii-wnd the NTS. ' l hc  
YfS IS  sun-oiindcd hy oilier icdtt-;il la i ids .  The NTS 
is hordzt-ed by the NAFR Coniples 011 the north. 

Mai iagmient 1;indi on t l ie south and s i i i i th \ \est .  

Beyond the f'edernl lands Illat \itI-rnund tlie KTS. 
principal kind uses in N)c County in  l l i e  vicinity ot 
the NTS include i i i ining. gt-azing, ;igriculture, a i d  
i-ccreatioii. Cui-rci i t l \ ,  S y e  County docs ticit haw ;i 
lant l - roning ordiiiancz; h o w v e r ,  tiieii\urcs ;ire 
heins revtcwtd by [ l ie  Hoard o i  Superv iv i i -s  for 
approval. O f t h e  total land iii-c;i within Nye County, 
i inly a s i i i i i l l  inumber of isiilarcd a w a y  are titidti- 
pi i \ate n ~ n e r s h i p  and, thei-eiore, suh,icct to gelicral 
planning guidelines. Ut-hiiti ;ind rcsidcntial liiiid 

u i e s  occur bcyoiid the iiiiiiiccliatc v ic in i ty of the 
NTS. i n  fe i l i l e  u l l e y  regions w c t i  iis tlic Owens 
and Sari Joaqiiiii to  the wcst, tlic Vii-giii River t i i  [tic 
east, P;ihrllnlp to the \outh, t h e  kloapa River  to the  
southc'iist, and Hike ;itid A l u m )  to the i iort l ieayt. 
The tieai-est population cciitc'r\ wirouiiding the NI'S 
;ire A m x g o s t i  Valley, Indi;in Springs, Beatty. iiiid 

Pahruiiip Valley. These are a11 rural coi i i i i i i i i i i t ies, 
with Amnrgosa Valley being thc cIo\cst to the XTS. 
Las Vegas i s  t he  closest major nictropcilitan :ircii 

and i s  located about 105 kiii (65 mi) southea\t i if 
the NTS. Aniargos;i Valley lloriiierl> L a t h r q i  
Wellsj l i e \  .3 kin ( 2  mi) siouth i i i t h c  NTS border. 

Clark Count), tci the wutheiist, coi t ' r is ts o f  
1 20.461 kin2 (7,WI(l i i i izj, o f  wl i i c l i  about 

95 percenl i b  owned h) the fcder;il govcrniiient. 
The pi-imai-y land uses of these ludenil Iaiidy iiicludc 
open graring. mining, ~i t rd  recreation. The 
remainins 5 percent of the land iii Cl;irk County i s  
L m i  f o i  stale and local govet-nmeiit. rc~ idct i t ia l .  
i i i i lu i t r ia l ,  aiid coi i i i i ierci i i l  purposes. Niiiiicrous 

tile U C \ ~ ~ I - I I  edge ' l i t i l e  NTS. .XI illsll ilit\ 

I 

east, slid \ K b t  ;llld by U.S. Huleall o f  Land 



Figure 4-4. NTS and surroundlng land use 

4-18 \ 0l"lIP I .  ch;lptfr 4 



I 

I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 

i i i i t i i i i i~ i l .  state. m d  Ioc;iI public recre'iittoii at-t::is 
exist M i thii i  the repion. Ouldiiiir recreational areas 
include (lie Lake M c x l  National Keci-cation Area. 
located 121 k m  (75 t n i i  east; the Death Valley 
National Monutncnt, located I9 km ( I2  mi) t o  the 
Vicst-soiith\ve\t: tlie Red Rock N;itioiiiil 
Conserva t i v i t  Areii. located 64 hm (40 iiii! t o  t l ic 
southwest: and the Desert National Wildlilr Kangc. 
located 5 ktii (3 iiii) e;i\t. Portims of the I l e s e i t  
National Wildlilk l tu ipc  overliip the NAFK 
Ciimplex mti coi i ie within ~: hii i  i 2  ini) 01 rhe 
houndar) ol the NTS. State parks include Spring 
Motin(ain Ranch Svate Park, located 80 km ( 5 0  mi)  
\outhwcst. iind the Fluyd It. Lmih State Pat-k, 
located 72 k i n  (45 m i )  wuthwcsr. Orher 
recreiitioii;iI ;ii-cas include year-round campsites and 
picnic ;ireiiz in  the Toiyahc Katinniil k i r t h t ,  lociired 
40 k m  ( 2 5  inii to the wtit l iwcst. In addition. 
iiuiiierotti camping and fishing cites that iire used 
during the y r i n g ,  hummer, and fall month\ sie 
located i n  the outlying areas north ol'the site. 

The Notth Las Vegas Facility occupies 
approximately 80 acres i n  the city of  North 
Las Vepa~ .  Ncvad;~. Tlic North Las Vegas Facil ity 
i i  7nned r(~r general industrial use and is bordered 
011 t l ie  not-th. south. a n d  east hy general indu\triiil 
zoninp. The westcni hordetofthe site i s  adjacetit to 
ii street. which acty a s  ii buffer zone, separating the 
i i t e  from idly-developed, iingle family, residciitial- 
zoned properly. 

The North Lay Vcgiis Facility is divided into three 
distinct arcas. The f i rs t  area covers 20 acres aiid 
houses suppiirt for the Lawrence Livermore 
Naticmil Liiboratoi-y test program The second area 
c o v e n  20 acres and h o u w s  support for the 
L w  Al;imos National Labot-atory tml program The 
t l i i s t i  i ireii c w c r s  iX.3 ;icres and house.; ;I coii?p!iies 
cdiitei- atid admini\triitive ar id  cnginecting suppurt 
funcrions. 

4.1.1.3 Site-Support Activities. The folloiving 
\ d o n s  provide a hrief discuysion or the curreiii 
NTS site-suppon services (itifl-astructurei. 
i2ddition;tl detai ls reFarding si te support are 
pr<ovidcd in  Section A h  oi  Appendix A.  

F,4CIL1TlliS~ The NTS cot i t i i i i i s  ;ipprouiiiately 
I .500 buildings tli;it pro\ ide appr~ixii i iaieiy 



treated quickly. Amhulnticcs i i ie  :ivaiiahle for 
emergencies rhnt occur on the site. in nearby 
coiniiii i i i ities. or on highways (Raytheon Services 
Xev;Kia, 1994). 

UTILITIES-The utilitics at th? NTS include water 
~ y \ k t i i s ,  ~ v n s t c ' w t e r  syiktiis. and electrical sysrem~.  

WLiIrr S!.hiems-'Thc NTS i s  prerently served by a 
wiiter system consisting of I I c p x i t i n g  wclls for 
potable water. one w e l l  Iw nori-potahlc water 
(Table 3-31, 27 usable \toritge tanks. 13 usahle 
coti\tructioii \\.:tier sumps, m d  h water trnnsniissinn 
sy,lrin> (with 5 permitted wiitcr dist~ihuiiiin systems). 
The \\ells ;ire 1101 being uwd k i  theit- i t i l l  capacity and 
are calxthlc of prinlucing t i i i tch n i w e  wttttcr if nceded. 
Additioti~tl inactive LYCIIS are av;iilahle ('f'able 4-4) or 
w e l l s  iiiq be drilled atid drvelopc.d if increased \r:tter 
production i!, required Wc.115, s u m p ,  m d  storage 
latikt x e  u d  a s  rrquircd. t i i  supputt construction o r  
oprm!ional activit ies. Five water s t o i - q e  tanks itre 
cu r im t l )  itrider cunstructioli i t 1  the KIS. Dmiert ic,  
cotistruction, a i d  lire protectiori iv;iier :Ire \tipplied 
by  this system through ovcr 1 h I k m  (I 00 mi) of 
wpply litic. Potnhle water i s  ti-ucked to suppun 
j. ~i~ i l t t i c s  . " '  

I 

that are not conncctcd to the pcitnblc u'xtcr 
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t l ec t r i c  power i i n  tlie N'IS i s  carried ovei- 426 k n i  
cIh.5 mi) (11 traiistiiissioii and \iihtr:insinissiori lines 
(Itnytheon Services Ncviriln. 1'194). The po\\cr 
sithtransiiiissii,n uses iiii extensive N. . i -kV system 
iind two s i n i l l 1  h%kV s y ~ t e m s .  These \ysterns 
provide distrihution voltages of 4. I6 kV a n d  
12.47 kV iit v i i r io i is  suhstatioiis. Ili,trihution 
\ iilti igss are traiisforrned to both 4801277-volt and 
?OR/l2!l-\olt three-phase systcins f b r  most NTS 
Ionds. \I i t h  ii f cw  single-phase 12(i-volt scrwces, 



Figure 4-5 Existing water service areas and supply wells on the NTS 
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\ r i i a . r t i o r re  \ CENTRAL NEVADA 
TEST AREA 0 

A 

0 Restricted Area 

LowAltitude Tactical 
Naviation Area (LATN] 

Operating Area (MOA) 
0 Desed &Reveille 

0 Areas of Interest 
(Of :he areas of mferesl. only NTS 
and Tonopdh Test Range 
boilndanes are 
to Scale ) 

Source SRlC DHI, 1991 

Figure 4-7. NTS and vicinity airspace 



W H I T S  P i N L  

N Y i 

LowAItitude Tactical 
Naviation Area 

0 Desert and R e v e ~ l l e  
Operations Area 

0 Desert Rock Airpoll 

@ Indian Springs 
Auxiliary Airfield 

40 0 .l0 80 K#lome!ers 

Source SAICDRI ,  1991 

FigJre 4-8. Detailed configuration of the NTS and vicinity airspace 
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l i \ c i i  tlioiigti i i i i l i twy ail~crnit itre \cheduied tor 
i l ight i i c t i v i t>  \ \ i t I i i i i  the inilltar! opcfiiting iireas. 
c!\ i l im aircraft t lyi i i f i  uiider \i\iia\ i f l i f l i t  rules can 
11) i.iirc~igh the area In sddition. hoth military and 
cib,iiiap :iircraft aperaring under  nistrunieni tlight 
rcile\ t1i.i) tic <leared t ~ i r ~ u g t i  [tic mil itary operating 
itreit\ by N e l l i ~  Air Trallic Ciinird Facility if in- 
ili!hi q i i i ~ i t i o i i  cat1 he provided. 

The iow-altitildc' titcticiii navigation areas are 
unre<ti.iclcd air\pace uwd interrnittcntly by the 
iii i l itar). These itre:ts aIlo\v A-I 0 aircraft to  practice 
randoni txtical ~iavigatirin and formations between 
30 in ( I00 TI)  and 457 in (I ,500 It) ahuve ground 
level at tiirweeds ar o r  belo\b 250 knots ( 2 8 8  mi/hr). 

'rtle\e Area\ iirc noimiiily used when no airspace is 
nva~lahlr tor  hi\ type 11i ii-aining within the NAFR 
Conipli-u. 

Thc iiiiiitai~y tfitining rmtes and air refueling rouies 
are located within or a1 t l ic boundaries of airspace 
arwciatrd \\it11 the NAIW Complex. Several of 
ihmc military training rixitcs overlap or are 
re\wsals of each other. Generally. military training 
routes w e  cmhlished below 3,048 111 i 10,000 ft) 
tmeiiii sca level ini- operation\ :it speeds in excess of 
250 k n o t \  (288 iiti/Iir). fJowevcr, some military 
ii-;tiiri~ig r(ii11e s~~giiietit\ m;ry bc at higher altitude5 
heciiiise n l  tci-I-aiii o r  climb a n d  descent 
requireinent\. 'There are iiistt-unieiit-tligtit-rule 
inilitnry training i-outes and vist~;rl-Ili~ht-ruIc 
inilitary 1r;iining routes. The normal width of  an 
in i t ru in~~ i t~ t l i gh t - ru l e  i i i i l itary training route froiii 
the centcrlinc is 8 kin ( 5  ini) and 8 to  16 kin (5 to 
10 iiiii 111- vis t i~ t l~ i l ig l i t -~-~~l~  military training routes, 
a i th~ugt i  sioiiic \cgment\ of these troiites may be as 
~i;ti-ro\< ii\  3 k i n  ( 2  mi)  and a s  \vide ;is 32 km 
i7 i )  mi,. Figure 4-'1 \how\ the coinplexity of 
mi 1 i tar) t irii I II i i ig m i t e \ .  

.Tiiei-c iirc \c\criii otiicr type\ of deslgiitited airspace 
nrmind the  NAFR Comples/l.;ts Vcgtts are:i. The 
foliowinfi i i i ~  hrief de\ci-iptions 111 these type\: 

Iiidiaii Spring\ Air tiircr Auxiliai-y Airfield 
C ~ S Y  I )  xirqiacc cncompnsses ;t 8 kin (5-statute 
i i i i le I radiii\ ; t i~( iund  ttic airiicld from the surface 
IU '114 iii i3.000 f t )  ;tiiovegroiiiid l e d  within 
n l i i ch  ,iirci-att w e  lprovided air  trarlic coiitrol 
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I 
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service by the Indian Springs tower. The tower 
can advise civilian aircraft of inilitat-y 
operations occumng a1 Indian Springs 

0 Desen Rock hirpoit is a controlled. hut 
unmanned, airfield operated b) the DOE. 
located southwest of Mercury along 
U.S. Highway 95 (Figure 4-81, Only periodic 
flights involving general-aviation single-engine 
to multi-engine jet aircraft occur at this airport 

Las Vegas Class B airspace encompasses Nellis 
Air Force Base and McCarran International 
Airport, All aircraft operating within the 
Class B airspace must be in contact with an air 
traffic control facility. In the northern portion 
of the Class B airspace. air traffic controi is 
provided by the Nellis Approach Control. The 
wuthern portion is controlled by the Las Vegas 
Approach Control 

0 

Alert Area 481 is a designated airspace 
extending from Nellis Air Force Base westward 
to advise civilian aviation of high-density 
military operation transiting between the base 
and the NAFR Complex. The alert area begins 
at 2,134 m (7,000 f t )  mean sea level and 
extends to a ceiling of 5,791 m (19,000 ft) 
mean sea level. 

The Nevada Airport System Plan (NDOT. 1995) 
indicates that in 1994 there were X24.570 civilian 
aircralt operations in  Nevada. In 1994, there were 
2,031 general aviation aircraft based at airpons in 
Nevada. the locations of which are indicated in  
Figure 4-10, 

Because of airspace restrictions associated with the 
NTSINAFR Complex. commercial and general 
aviation aircraft must normally use troutes of flight 
that remain clear of this range complex. With 
respect to commercial aviation (certificated air 
camer operntions), flight is generally conducted 
along an en route "highway" system defined by 
ground- or space-based radio navigational aids. In 
the NTShVAFR Complex area, the federal airways 
(low altitude) (Figure 4-1 I) and jet route (high 
altitude) systeins circuniveiit airspace used for 
defense-related purpose? i n  a direct rmnner. or 
bertical separation i s  provided between military 
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Figure 4-9. Military training routes In Nevada 
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Figure 4-10 Cornrnerclal, general, and private aviation airports and airfields in Nevada 
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Figure 4-1 1 .  Federal lowaltitude airways in southern Nevada 
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aircraft and the en route commercial traffic on these 
I sy\tems (Figtire 4-1 2 ) .  

General aviation tricludes business or corporate air 
transportation and private. recreational. o r  training 
activities. General aviation aircraft opcratc within 
the framework of the en route airway system, as 
well as within the uncontrolled airspace outside the 
structured airway and terminal airspace. 
Recreational tlying occurs on weekends when 
airspace is not normally used for defense-related 
training. However, occasional diversions around 
defense-rclated airspace that increase tlying distance 
and fuel consumption miiy occiir. 

4.1.1.5 Waste Managernenf Program. Waste 
M;niagemenr Progrnni activities include disposal. 
\torage, treatment. closure operations and the 
~ t t v ~ t t e c  of the W-astc .hlinirnirationlPollu~ion 
Pre\,ention Program. Each waste and operation type 
I S  dircussed in this iectioii: the wasre 
Minimi~ationiPollut~oii Prevention Program is 
dircussed i n  Appendix C, Section C.6, and is 
suriniiari~cd at the end o( this section. 

Wastes. such as nonliii~ardous. nonradioactive 
sanitary, and industrial wastes from the NTS 
progr'ams are disposed of in  several industrial 
landtills, sewage treatment system, and septic tank 
syslems I~cated at the NTS. Five types of wastes 
arc innnaged :it the NTS: low-level waste, mixed 
wastes (ti-iuisuriinic ;ind low-level), hazardour 
wastes, Toxic Substances Control Act wastes, and 
nonhazardous solid wiistes. 

l h e  following sections sunimarize existing waste 
~nanagement operations by type: disposiil. storage. 
treatitleiit, and closiire. Within the discussion 01 
each type of operatioii, the different waste types 
managed and the Iociition\ of the faci l i t ies are 
identified. All 01 these wastes ai-e managed in  three 
types of nianngement facilities: treatment facilities, 
storage liwilitics, and disposal facilitics (Figure 4-13). 

I)ISPOSAL> OPERATIONS-In 1961, the Area 5 
Rad ioiictive Waste Man;igcmrnt Site was 
established foi- 11111 disposial of Iov- level  waste fro111 

both oil-rite and oll-?ite DOE generators. The 
developed area or unit within the Area 5 
,i. 'I d '  . i oC ic t i \ c  . ' \Vaste hl;inagement Sitc conbihts 01 

I7  landfill cells (pits aud trenches) and 13 greater 
confinement disposal boreholes. .The operational 
mixed w'arte and low-level waste disposal cell\ 
within the Area 5 Radioactive Waste Management 
Site include the following. 

0 Pits for the disposal of on-site generated mixed 
waste and low-level waste 

Trenches for the disposal of Io~- leve l  waste. 0 

Approximately 500,000 Curies (Ci) of  lo\v-level 
waste have been disposed of in Area 5 pits and 
trenches. High-specilic-acti\,ity wastes liiive been 
disposed of i n  greater confinrrncnt disposal units. 
Approximately 9.3 x 10" Ci of high~\peci I ic~acttv i t \  
waste, primarily tri t iuni.  have beer disposed of i n  
greater confinernen[ disposal units i n  Area 5 .  

I 
I 
I 

Hisrorically (since the midLl96Us). thc Area 3 
Radioactive Waste Management Site was used 
primarily for the disposal of  contaminated waste 
generated from the NTS Atmospheric Testing 
Debris Disposal Program, which in\olved the 
cleanup of atmospheric testing sites. ' r ~ t d  volutiic 
of waste dispcised of  i n  Area 3 a s  of 
September 1994 was 3.0 x 10' m' i I, I x 10' It' ) 
and consists of t0wci- asseiiihlies, inctal cable. 
miscellaneous metal rcrap, and soil from the 
blading (scraping) of tlie first Iw, inchcs of the rite 
to remove the surficial rndioactibe contamination. 

Approximately half of the radioactive narte 
disposed of in the Areas 3 and 5 Radioactive Waste 
Management Site? is atmospheric testing debris 
generated during tlie cleanup [ i f  the NTS 
aboveground nuclear detonatiiin x e i i s .  The 
remainder of the waste was received from other 
DOE and defense-related facilitics conduct in^ 
environmental restoration iictivitie?. rcieiircli and 
development pro.jects, and nuclear vicapons 
pi-oduction. This waste was generally in  the fmii of 
soil. construction ruhhle, compactible trash, glass, 
plastics, filters, and process residues. Today. 
Area 3 is used for the disposal of hulk iinC packaged 
low-level waste from oii-site and (iff-sitc IIOF, 
generators. 

Current \ba\te managcment disposai cclls at the 
Area 3 Kadioacti\e Waste Management Site ;ire 
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searcn,,gn, 

- - 0 40 7 80 Miles Y/ 40 
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40 0 40 80 K#lorneters 

Soume' SAICIDRI. 1991. 

Figure 4-12. High-altitude jet routes in southern Nevada 
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A m 
0 Area 9 1Oc Crater C o n ~ i i u ~ f i o n  an< 

0 Area 3 Radioactive waste 

@ Toxic Substances Contrai Act Wastt 

Debm Landfill 

Management Site 

Storage Area and Area 6 
Hydrocarbon Landfill 

@ Area 11 Explosive Ordnance 
Treatment Unit 

0 Area 5 Radioactive Waste 
Management Site 
- LOw4vel waste disposal facilitiei 
- Mixed waste disposal fac#l#lies 
- TranSuranic waste storage pad 

Hazardous waste sloraoe sits 

0 Area 23 Sanitary Landfill 

30 _.__________L 116 

29 

5 0 10 Kilometers 

Source: RSN, 1994. 

Figure 4-13. Existing treatment, storage, and disposal facilities on the NTS 



comprised offour subsidence craters (U-3ax. U-3bl, 
U-3ah, and U-3at). with areas between craters 
excavated to make two oval-shaped landfill cells. 
Conventi~inal landfill methods are w e d  to dispose 
of waste in each cell; each layer of waste is covered 
with I 111 (1 ft) of fill before additional waste 
materials are disposed. The U-3ax/hl disposal cell 

i contains tnixed waste and low-level waste. It is 
inactive, temporarily covered, and awaiting closure. 

I The U-3ahlat cell is currently being used for low- 
level waste disposal; mixed waste is not accepted. 
To date, approximately 1,250 Ci have heen 
disposed of in the Area 3 subsidence craters. Three 
additional subsidence craters arc reserved for low- 
level waste cells: U-3bh. U-3bg, and U-3az. 

Several factors were considered i n  selecting 
subsidence craters for the disposal of waste. The 
degree of bulking, sometimes called compaction, 
that occurs during the collapse of the rubble 
chimney is a n  important consideration. Subsidence 
crater and cavity volumes were compared to 
establish tlie changes in the bulk density of the 
collapsed material. This was done to ensure that the 
resulting hulk density of the chimney rubble is 
equal to or greater than the density of the original, 
undisturbed geologic media. Such siting practices 
have ensured that additional compaction of the 
rubble below the waste management uni t  does not 
occur (Hawkins and Kunkle, 1996a). 

The I3 greater confinement disposal boreholes 
contain mixed waste; low-level waste; waste similar 
to greater-than-Class C low-level waste; high- 
specific-activity low-level waste; arid transuranic and 
transuranic mixed wastes. Limited quantities of 
transuranic waste were also disposed of in Trench 4C 
and i n  greater confinement units located in Area 5 .  

Since thc 1980s, hazardous waste generated on the 
NTS hiis heen shipped off site to commercial 
facilities. Receipt of transuranic waste for disposal 
at the NTS ceased in 1988; receipt of mixed waste !"or 
disposal from off-site generators ceased in  1990. 

Low-level Waste-The NTS currently operates the 
Areas 3 and 5 Radioactive Waste Management Sites 
for the disposal of low-level waste from both the 
NTS and off-site defense generators. The Area S 
Radioactive Waste Management Site uses pits and 

I 
I 
I 
I 
I 

I 

I 

I 

I 

I 

trenches foi shallow land b u r i i  of standard- 
packaged low-level waste. Included in the caregory 
of low-level waste i\: classified \va\te. Classified 
waste is lmv-level waste that I <  'cla?si!"ied' because 
of the physical shape o r  specific conipositioii of  the 
material contained i n  flit, waste. Clas\ific;ition 
creates a need lor the use 0 1  wparatc disposal u n i t \  
which arc controlled \\ i t l i  additional security 
measures. At-ea 3 uses subsidence criilci-s generated 
during underground niicleiir \veapon< testing l o r  
disposal of hulk lowlevel waste. 

All waste coming to t l ie NTS for dispo<ril is suhject 
to rigid waste acceptance criteria that mandate waste 
form. packaging and ceitification. All generaiors 
are required to prepare a quality awr i ince  program 
that ensures the NTS waste acceptance criteria are 
m i :  this proginm i \  audited b) thc I I O E f i V  for 
compliance. Onl> d t e r  all discrepancies are 
resolved does the generator receive permission to 
ship waste to  the NTS. Once approved, Fenerators 
are audited annurilly to ensure the continued 
adcquacy of the program (DOE. 1992). 

Mixed Waste-Pit 3, a t  the Area 5 Radioactive 
Waste Manasenlent Site. has I<esciui-ce 
Conservation and Recovery Act interim \tiitus to 
accept mixed waste. Only NTS generators are 
currently allowed by the w t e  of Nevadii to dispose 
of w'aste in  Pit 3, provided the niixcd waj te  meets 
the requirements in  the Resource Coiiscrvation and 
Recovery Act land disposal restrictions. KO niixed 
wahte has been certified or disposed of i n  Pit 3 i n  
recent years, even though tlie capability exists. 

The state of Ncvada must approve the submitted 
Resource Conservation and Recovery Act Pan D 
permit application for Mixed Waste Disposal Un i t s  
pnor to construction of the new units, which are 
intended for use as disposal units foi- off-site mixed 
waste primarily. The state of Nevada wil l  defer 
review and comment on tlie application suhrnitted 
until  the completion of negotiations between all 
states and the DOE under tlic Federal Facility 
Compliance Act. Pit 1 '11 the Area 5 Kadicxictive 
Waste Mttnagenient Site c o n t a i n s  an inventory  
of 8,024 illi (283,372 f t  ) ofmixed waste. Pit 3 
currently has interim statii\ undei- Kerourcr 
Conservation and Recovei-y Act [or disposal of 
mixed waste gcneratcd by the IIOE/NV. Thc 
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d i s p o d  ce l l  0-3ax/hI at t l ie Area .i Radio;icti\e 
W;i\tc ~ I ~ I I I ~ I ~ ~ I I I ~ I I I  Sitc iiki coiitiiins mixed wirste. 
!lo\&c\c.r. unlike Pit '1 i n  Aica 5 .  thi \  cel l  i s  
coiiiplerely l i l l rd and i c  awaitins cIo\iii-e. There aic 
ollit'r ~ I ~ [ J O S I I  cel l \  that ccintiiin ci inst i t i ienis that 
woiild 17)i' ati\ iclercd hamrtlouy liccordiiig r i i  ciirrenl 
standard\. 'The disposal cells at the Area 3 aticl 
.Area 5 Radioactive Waste h1;uiagenrent Sites will 
he closed wi th  a Kcsiiurcc Conservation and 
Recovet-). Act-coiiipliant clowre cap. i f  required. 

N-o II 11 az ai-dou s t h rce 
nonh;irardous \tolid waste landrillh are being uhcd 
tor the disposal o f  solid wiste at the NTS. The 
l;iiidfi[ls x c  located i n  Areas 0. c). and 23. T h r  
/\lea h landfill i s  'I C l a s s  111 IiuidfiII that accepts 
h!.driicarhon-hurtleried ioi l and dehric. The Area 9 
.ind .zre;i 2.1 Innilfill\ ;ire currently considered 
Class TI landfills because they each accept less than 
2 0  tori\ per day of s o l i d  wiiste for  disposal. 

The Area 9 landfill i s  loc;ited i n  Cratcr U-lOc. Thih 
landlill i s  iui opcii, circi i lai- pit wi th stccp. a l n i o s t  

I vei l ic i i l  sides which w a s  forincd from an 
I underground niicleiir te j t .  The ciii-rent capacity of 

t h e  I ; i i id l i l l  i s  a p p r o x i n i a t c l y  9 . 9  x 10' m '  
13.5 x 10' tniilliiin f l ' j .  Prior to the d e v e l o p m e n t  
I 11 I076 of Resource Conservation Recovery Act 
regulation\ governing the disposal of hazardous 
wastes, solid and l iquid \vastes were dibposed of in 
the landfill. Since 1976. the Area 9 landfill has 
r<'ceivt"l coiistructiiin :itid demolition waste.  
including papei-. cardboard. vehicle pails, glass, 
concrete, g y p w n i  hoard. nonwlvagcable x r a p  
iiirtnl arid wood. and orhec- iniiteiialc. As a Class II 
laudfill. the ,Area 9 I;indfill was al lo\~ed to  receive 
dl IYIJCS 01 nonha~;~~-dotis xilid waste, excluding 
riidioactive waste. Irec liquids, atid asbestos. The 
Area 9 landfill !receive\ iiii estimated 6,800 tons of 
solid wa\tcs aniiually. 

The Area 23 landfill is iin open. rectangular pit with 
steep, nearly vertical sides. The current capacity of 
th ih l a n d f i l l  i s  a p p r o x i m a t e l y  4.5 x 10' m' 
(I .h x 10' ft ' ). The Area 21 landf i l l  receives all  
types o l  iionharai-ddous wlid wasle. Nonpathogenic 
hospi lal waste. dead ilnitniils, and asbestos- 
containing iiiiiteriiils :ire burred i n  separate cells that 
are identified hy concrete niarkers. The Area 23 

Sul i d Waste - ~ C  ti rrc t i  t I y , 

I ;ind fi I I recei w s  approw i i i i i i t  elk X i 0  t o t i s  of d i d  
w;i5te ;1111111:11 I > . 

2 I t  hough both I ; inc l f i  I I \ iire cii i rel i t  I y c I i issif icd a s  
Clnss I1 l m d f i l l s ,  ch;rngi's in  State regulatory 
requiremetit\ wi l l  caii\e the .\rea 9 landfill to 
undergo partial c l~ i s i i r e  ;riid reopen ire :I Class Il l  
consti-iictioii and demcilition I;indfill. The Area 23 
landfill will reiiiiiin in  operation as a Cl;iss I I  
landl.ill. but w i l l  he riiodificd to coinply with ne-u 
State rcgulations. The modificnrtonc to both 
laiidlillc i i i i i l  the associated potcntiii l impacts  to the 
envii-oiitiient ;ire prrwited in ~ i t r , i ~ ~ i i i i i i i , i i t ~ i l  

A,v,srs.stitiwr f i w  .Solid N'mttj Disliowl (DOE. 
1995aj. 

WASTE STOKAGk OPERATIONS -~Wasie 
miage o1xi-ations m cliscussed under separate 
subheadings for 1r;insrtranic and tranyuranic mixed 
waste. mixed wa\tc. loiv-lrvel waste. l iarat-doui 
\caste, and polychloriiiatcd biphenyl (PCH) waste. 

Tr,uisur,uiic and Tr,uisui;uiic Mixed Wastc~ -<:un-ently. 
ti-aiisiir;itiic and transuriinic mixed waste i s  stored on 
the At~ea 5 trmsurunic waste btorage pad i n  
mxi rdance with ii Sell leinent Agreement wi th the  
y t a t e  of N e v a d a ~  \igned June 23, 1992. Provisions 
of this agreeinent include permission 10 store 
triinsttranic tnixcd \Last? on the pad until the Waste 
Isolation Pilot Plant i n  Nen Mexico, or mother  
IIOF site, i s  n\.ailablc as ;I p o s i h l e  treatment. 
storage. or  disposal destination. The agreement 
docs not allon ii \o Iu~ i i c  i i ic iei isc for additional 
1r;iiisuiunic mixed %iists to he receiled from outside 

I of ihe state 01 Nevada The agreement does not 
I pet-lain to traiisurmic waste without hazardous 
I coinponcnts. A facility i s  planned t o  ;rIlo\v the IIOE 

10 cliitrxirriic aiid certify that the existing 
m i i s u r a i i c  wahte Iiieets the Wasts Isolation Pilot 
Plant waste acceptance criteria and to prepare i t  for 
shipment to the Waste Iso la t im Pi lot  Plant. 
Facilities for staging and loading the transuranic 
waste into cpecial Containers wi l l  he in place. Some 
DOElNV Environmental Restoration Program 
projectc might generate a limited amount of 
tratisuraiiic waste; such waste w i l l  be stored on the 
pad and certified before i t  i s  transported to t l ie  
Waste Isolation Pilot Plant. 
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.Mixed Wastc -Mixcd wiistc is currently accepted 
for  storage a1 tlie At-ca 5 transuranic waste storage 
pad under 21 Mutual Conxnl  Agreement between 
the state of Nevada and the DOF. thdt allows storage 
of incidental inixed \\ te discovered or generared 
during N T S  cleanup activities. I n  accordance with 
this agreement, thz DOE submitted a Resource 
Conservation and Recovery Act Part B permit 
application to the State in January 1995 for the 
construction of a Mixed Waste Storage Unit. Final 
disposition of this mixed waste is subject to the 
agreements reached betwcen the DOE and the State 
under thc Federal Facility Compliance Act. These 
agreement5 will cover the location and development 
of new facilities, the use of mohile units, and the 
traniportarion of mixed waste to specified facilities. 

Low-level Waste-The NTS has a formal storage 
I facility for NTS-generated low-level waste. This 
j facility is located in Area 6 i n  the vicinity of the 
I Decontamination Shop. The NTS-generated low- 
I level waste is stored at this facility while 
I characterization and certification activities arc being 
I completcd prior to disposal at the Areas 3 or 5 
1 Radioactive Waste Management Sites. 

1 

Hazardous Waste---The Resource Conservation and 
Recovery Act Part B permit for the Hazardous 
Waste Storage Unit does not allow for storage 
longer than one year. Therefore, the inventory of 
hazardous waste is stored for less than one year 
prior to shipment to an off-site permitted treatment 
or disposal facility. 

PCB Waste-PCB waste disposal is regulated as 
hazardous by the state of Nevada. All other PCB 
activities are regulated under the Toxic Substanccs 
Control Act. This wabte is accumulated and stored 
for up to nine months i i i  the Area 6 Toxic Substances 
Control Act waste accumulation unit. This unit 
accepts only PCB and PCB-contaminated waste 
generated at the NTS. Accumulated PCB waste is 
shipped off site to a coinmercial Toxic Substance 
Control Act-permitted treatment, storage, and disposal 
facility. 

WASTE TREATMENT OPERATIONS-Waste 
treatment operations are discussed under separate 
subheadings for low-level. mixed waste, and 
hazardous waste. 

1 
I 

I 

Low-level Waste-Currently. no r:idioacti \ I' M a\tc 
treatment operations occur iit the NTS. 

Mixed Was teXumnt ly .  110 mixcd wa\te trealiiii'iit 
operations occur at the NTS. 

Hazardous Waste-Cunently, o n l y  the Explosive 
Ordnance Disposal Unit treats hazardous waste at 
the NTS. Operating under a Resource Conservation 
and Recvvcry Act Part Li pcrmit. the Explosive 
Ordnance Disposal Unit  is capable (if treiitincnt hy 
detonation of waste explosives. including d;imaged 
or expired conventional cxplosives. N o  other types 
of hazardous waste are treated at the u n i t .  

CLOSURE OPERATIONS-The DOkilNV i \  
developing a site-specific destgii for clowrc for the 
Area 5 Radioactive Wastc Managenicnt Site that 
will take into consideration the clitiiatc, geology. 
surface watcr and regional hydrology, and w;istc 
forms. This project, part of the Integratecl Clo\urc 
Program, will investigate tlie optimum design fot- 
successful closure integrity in the x i d  NTS 
environment. Closurc of the Area 5 Raciioactivc 
Waste Management Sitc will riot occur u n t i l  a f k r  
the cnd of the active life of thir  area. beyorid thc 
year 2005. A number of alternatives are being 
considered, from one large closure cap foi- the entire 
Area 5 Radioactive Waste Maniigetnent Site to caps 

1 for individual Waste units. Closurc performatice 
standards include m i n i m u m  tii;iinteniincc 
requirements, provisions tor piotection of  hum;rn 
health and the environment, ptmvi\im\ for 
minimizing or eliminating contaminant relexc. and 
complying with applicnhle repilations and IXIE 
orders. The Area 3 low-level waste disposal cell. 
U-?ax/bl, will he closed under l<e\oui-ce 
Conservation and Recovery Act requiremcnrs 
because of the presence of hazardous w:i\tc 
components disposed of before tlie Rcmurce 
Conservation and Recovery Act was iniplenicnted. 

I WASTE M I N I M I % A T I O N / P O L L U T I ~ ~ ~  
I PREVENTION PROGRAM-The DOE is 
I committed to preventing pollution and rcducing 
1 waste generation at the NTS. This is accomplibhed 
1 through establishing partnerships with privatc 
I industry, and complying with federal, staw, a n d  
1 local regulations. The elements of the IIOE/NV 
I Waste MiriimirationiPollution Prevention Prograni 
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;iddresses reporting requirements, compliance costs, 
reducrion costs. employee concerns. environmental 
llahility. [raining, and tne reduction. recycle. and 
rcilcc of commodities. Appendix C.6 provides a 
description of the I)OE/NV W-aste Mmimiratloni 
Pollution Prevention Program. 

5.1.2 'Transportation 

The following sections address baseline 
transportation activities with respect to on-site 
traffic, off-site traffic, transportation of materials 
and \viistils, and other transportation. Figure 4-1 4 
IIIi i~rri i tc~ the NTS transportation systein. 

4.1.2.1 On-Site Traffic. The main access to the 
NTS is th? Mercury Highway, which originates at 
IJ.S. llrghway 95, 105 km (65 mi) northwest of 
La\ Vegas, Neviid;~. ; i d  iiccesses the main gate in  
Mercur). Eight kilometers ( 5  mi) to the west of 
Met-cury is iinother entrance, which is a turnorf to 
lachash Flats Koad; however, this entrance is 
presently barricaded. The NTS has a restricted 
accchs into Area 25 from U.S. Highway 95 at 
Lathnip Wclls Road, approximately 32 km (20 mi) 
west of hkrcury.  A fourth entrance, seldom used, 
is Iiicatctl i n  the northeast comer of the NTS and 
can bc reached from State Route 375. Other 
existing roadways, although unpaved, could provide 
entrance or exit routes i n  case of an emergency. 
Acccss to the NTS is restricted, and guard stations 
arc located at all cntrances. as well as throughout 
the site. 

'The I, 127-km (700-mi) road network consists of 
644 kin (400 mi) of paved primary roads and 
482 kin (300 mi) of unpaved secondary roads. Most 
paved roadways are two-way and two-lane with 
80 k i n  per hour (kph) ( 5 5  mi per hour [mph]) speed 
limits miless posted otherwise. The speed limit i n  
devillopcd areas is 32 kph (20 mph). The maximum 
speed limit on dirt roads is 56 kph (35 mph). In 
addition, the NTS contains nuinerous event-related 
unpaved roads that are not maintained after a test 
hiis heen conducted. Traffic flow and control 
thr(iug1iout the NTS is maintained by conventional 
stop and yicld signs at major intersections. Traffic 
regulations are enforced by the Nye County 
Sheriff's Ilepartment. 

1 SOUTHERN ROAD NF,TWORK---~The primary 
paved roads i n  the southeni pail of the NTS include 
Mercury Highway, Jackass Flats Koad. Cane Spring 
Road, and Lathrop Wells Road (Figure 4-13). 

Mercury Highway is the primary route from the 
interchange a1U.S. Highway 95. Most of t h i s  road 
is 8 m (26 ft) wide; howcver, the shoulder< var! 
from 1 to 2 m (4 to 6 ft) wide. Traffic consists of 
light- and heavy-duty truck.; and cars, security 
vehicles, and emergency vehicles. The Mercury 
bypass is a well-constructed road and nmr from.just 
north of Gate 100. the main entrance to the NTS. 
This 8-m (26-ft)-wide road was huilt  to enahlc 
rerouting of a11 traffic with ii forward are,, 
destination 

Jackass Flats Road from Mercury to the AI-ca 2.5 
support area is a hot-mix ;rsphalt road. which is i n  
iair condition. Currently, some repair work i \  
needed to meet current standnrds. Thc rtiad system 
in Area 25 is made up of 7-m (22-ft)-widr rwaduayh 
with 5-centimeter (cm) (2-in.) hot-mix a\pliiilt 
surfaces. This roadway provides the principal 
access to the Area 25 support region. The Lathrop 
Wells Koad provides access to Area 25 and the 
southwestem NTS from U.S. Highway 9s. This 
plant-mix, oil-and-chip road with no shoulden 
extends to Guard Station 500 (east of- the Area 25 
support region) where it becomes Cane Spring 
Road. Cane Spring Road extends cast to Mercury 
Highway, where it terminates. Cane Spring Road is 
also an oil-and-chip r o d ,  except for  an asphalt- 
overlaid section 3 kn i  ( 2  mi) uebt of Mercury 
Highway. 

Vehicles delivering waste shipments to A!-ca 5 use 
Road 5-01. which was not constructed to withstand 
the current or proposed Kadioactive Wazte 
Management Site traffic load. Road 5-01 branches 
off Mercury Highway approximately 8 km ( 5  mi) 
north of Mercury. It is the main access into 
Frenchman Flat where the Spill Test Facility, the 
Hazardous Waste Storage Unit, and the Radioactive 
Waste Management Site are located. Road 5-01 
was constructed in 1965 to access the Dclcnse 
Nuclear Agency weapons compound located 
northeast of the Area 5 Radioactive Wasre 
Management Site. The road was built over the 
existing terrain without runoff drainaxe 

I 

I 
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A Area 20 Support Fac~ l i t~es  

M Area 12 Camp 
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D Area 2 Support Facllltles 
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I Well 3 Yard 
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Figure 4-14 NTS transporiation system 
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conwieratiuns and withour fornial design 
engit~certng~ It is Ies? than 6 in (20 i t )  wide and has 
heen used for t ibe years beyond its expected 25-year 
sctwice life. Road 5-07 provides a secondary iiccess 
to this area, which is 8 km ( 5  mi) youth of 
Control Point- I 

A new road will be constructed to provide access 
for uiiste shipment.: to the Area 5 Radioactive 
Waste Managcment Site. A new route Irom ihe 
Mercury Highway 10 the Radioactive W~aste 
Manageinent Site will he provided. The 5.0-km 
(3 . I -mi)  n e w  roadway will he constructed by 
extending Cane Spring Road east from Mercury 
Highway to intersect with Road 5-01, 0.3 km 
((1.2 mil south of the existing Radioactive Waste 
Mat~;rg~mcnt  Site. In addition, iinproveincnts will 
bc matk 10 the Road 5-01 from this intersection into 
t l ic  Kadioactive Waste Management Site. 

Although Road 28-03 is a lowtraffic road, i t  is 
adcquatcly maintained because Area 27 is ii high- 
security area. Twcerer, Angle, and Orange 
Blossom Roads are narrow, secondary, oil-and-chip 
rc)ads with 110 shoulders. These roads require 
periodic maintenance. Orange Blossom Road has 
hzcn ;ibandnned, and signs have been posted 
wai-ning drivers to use at their own risk. 

Paved, local traffic streets i n  Mercury are 
approximately 6 ni (18 f t )  wide, which is sufficient 
for the current traffic loads. However, streets do not 
have curbs o r  gutters, and surface drainage is 
carried in ditches parallel with streets. Traffic flow 
through the numerous intersections i n  Mercury is 
controlled by the use of stop signs and yield signs. 
There is 110 real pathway system; pedesrriaiis walk 
along the side of the roads or through open areas. 

The remainder of the roadway network is composed 
of gi-add gravel roads and jeep trails. Gravel roads 
to event sites are maintained as requirements 
dictate. Gravel roads that remain in good condition 
include Mine Mountain and Mid-Valley/Saddle 
Moitntain Roads. 

NORTHERN ROAD NETWORK-The primary 
paved roads in the northern part of the NTS are 
Mercury Highway, Pahute Mesa Road. Buckboard 
Mesa Road, and Tippipah Highway. Other roads 

1 

providing ~icccss to the norther11 ai-ciis are Kainiei- 
Mew Koad. Sti~ckadz Wash Road. a i d  Circle lioad. 
Pnhute Mesa Koad fr-om Yucc;i Flat weapons test 
basin to the Area 20  catnp i \  ii typical h o t - i n x  
paved road. At the higher- elevations, the rond i \  
winding aid crosses rugged terrain. which is 
zxtremely h;i7.i11rlous under wiiitet~ conditions. 
C h , '  . dins or snow tires are essential when thzsc 
conditions prevail. From the Area 70 camp to the 
intersectioii of Buckboard M r s ; ~  Road. Pahutc Mesa 
Road cwihi% of graded gravel. 

Tippipah Highway cxtends from the Arra I 2  camp 
on Rainier Mesa Road south to Met-cury Highway 
i n  Area 6 It is an ndeqiiately drained. ;ill-wcathcr 
highway that bypasses m x s  where resting has 
damaged Mcrcuq Highway. This 8-in (?h-ft)-wide 
road has 2.5-ni (8-ft) compacted shoulders and was 
consrructed with 7.5-cm t i - i n . )  hot-mix asphalt ovcr 
;I 30.5-cm (12-in.) haw 

R . '  ' tiinlor Mesa Koad, which provides access to the 
Area 12 camp 11.oni Mercury Highway, wiis 011e of 
the first gravel roads on the NTS. Currently, t h i h  

narrow oil-and-chip road with n o  shouldcrs requires 
minimuin maintcn;inci'. 

In the Yucca Flat weapons test basin, tlic xgment  
of Mercury Highway from the intersection with 
Rainier Mesa Road north to Sedan Crater is not 
passable for normal tralfic because of datnage froin 
numerous local untlergmund iniclear weapons 
events. Although there are many detours and 
hypasses from Scdan Crater to Gu;ird Station 700, 
the 6-111 (X-ft)-wide road is i n  good condition. 

Stockade Wash Road from Area I2  camp to Paliute 
Mesa Road is ii hot-mix asphalt road i n  good 
condition; however, the mountain pass section 
through Eleana Ridge i\  weathered and requires 
rnai ntenance. 

Buckboard Mesa Road from Road 18-03 nonh to 
Pahute Mesa Road is  i i  relatively new 18-kin 
( 1  1 -mi)-long pa\ed road t l i i i t  provides convenient 
access to the mesa testing arelts. 

Orange Road. which wiis constructed during the 
early development of the NTS. hi is  ah;indoned in  
favor of the Tippipah Highnay. Becaiise this road 



has not been maintained for a number of ycnrs. most 
of the paving tias deteriorated 

I NTS VEHlCLES AND TRANSPORTATIOi'v 
I SERVICES-The Maintenance and Operations 

contractor f o r  tlie NTS maintains and repairs the 
fleet of 2.342 government-owned vehicles at the 
NTS. Vehicles include sedans, station ~ a ,  I' @on\. 
ambulances, and light- and heavy-duty trucks. Tlie 
vehicle fleet reached a peak of 1,370 vehicles i n  
1988. Tlie total mileage of the tleet in 1994 was 
2.5 x 10' km ( I  .h x 10' mi). The  peak mileage for 
the tleet was 4.9 x IO'km (3.1 x 10' mi) in 1985. 
Kcgular and compact pickup trucks, compact 
sedans. and 34-ton four-wheel drive trucks 
accumulated most of the mileage (Stowell, 1995). 

Commuter huscs provide daily passenger service LO 
the NTS from Las Vegas m d  Pahrump by way of 
U.S. Highway 95. The number of buses entering 
the NTS baries daily, depending (in the on-\itc 
activitieh i n  progress,. Cuirently. there are 54 buses 
serving Las Vegas, and 5 buses serving Pahrump. 
The coinmiter bus service provides dedicated 
routes to the forward areas, and paved parkiiig areas 
for the buses arc located at the support facilities 
within Arcas 6. 23 (Mercury), and 25. Limited bus 
parking is also available at other support facilities 
on the NTS. Parking for government and privatc 
coiniiiiitei- vehicles is available at most buildings on 
thc NTS (Thomas, 199.5). 

4.1.2.2 Off-Site Truff?. Background traffic on key 
roads iii the vicinity of the NTS has experienced rapid 
p v d h  in the IiLft ten yem. This growth vlvied widely 
by location. An average annual growth ranging from 
6 to  12 percent wi~i  experienced on Interstate 15, a 
4- t o  7-percent increase on Interstate 80, a 2- to 
5-percent increase on U.S. Highway 95, a 4- to 
7-percent increase on U.S. Highway 93, and less than 
2 percent elsewhere on niral highways. While 
background traffic has increased in Nevada, traffic 
volumes at the Mercury interchange have decreaed by 
npproxirnately 2 percent per y m r  during the last ten 
years because of reductions in  the NTS workforce. 

The region of  influence for the transportatiori 
analysis includes principal road, air, and rail 
networks leading to the NTS, with emphasis on the 
immediate area surrounding the site, In the rcgion 

of intluencc, continuous traffic coun ts  availablc 
from automatic traffic recorders \how se;iional 
peaks in traffic demand li.e.. highr\t \oIuiiirc occur 
in August and Scptemherj. Kecreational  route^. 
such as lntcrsrate I S  to La\ Vegas and Intcintiitc 80 
to Reno, Nevada. also experience weekend pc;ih\. 
Daily moining and late alteri ioon pc';ik\ are appai-cnt 
on all routes: however. the la te  aftetncmn peak I \  

generally more intense than the inorning pcah. 

Traffic volumes on n roadway va1-b; that i\. during 
any particular hour. traffic volume may he gt~eiiter i n  
one direction than i n  the other. In  thc resiwi o r  
influence, for example, data show i t \  much :I\ ii 2:  I 
imbalance on rural routes. but  altiiost ii I :I \piit on 
urban routes. 

The potential for congestion iind othei- prohlcnis 01 
a roadway segment is geiier;ill) cxprcsxd in term\ 
of level of SZI-~ICC.  The level ot w v c e  \c;ile i-niige, 
from A to F. with each le\el defined hy 11 range oi 
volume-to-capacity ratios. Level of scnicc 4. H ,  
and C are considered good operating condition5 
where minor or tolerable dclnys are expei-icncc,d hy 
motorists. Level of sei-vice D reprewits belo\% 
average conditions. Level of x r v i c e  ri ctirrc\pond\ 
to the i l iaximum capacity of the rwdway. Leiel of 
service k: represents a jammed situation. The level 
of service designations and thcir asiociatcd vo lume-  
to-capacity ratios are pi-csetited in 'lable 4-5. These 
levels are based primarily on the Hi,yhiutJ  C : q i w ; r 1  

M ~ i i i r o l  Spec id  R q m r i  209 (Trnnspoitntioir 
Research Board, 19941 and are adapted for loci11 
conditions. 

The region surrounding the KTS is served by a 
network of interstate, U.S. and state highways and 
city streets. Figure 4-15 shows the general local 
road network now in  place in tlie immediate \iciiiitq 
of the NTS. For the purpose of chis analysis. key 
roads are identified as those r m d s  pro\idtng access 
to the site and moht frequented by personnel, 
Visitors, construction \wrkcrs, vehicles cart-ying 
materials for construction. and radioactive wiste 
delivery ti-ucks. Kcy roads in the immediate vicinity 
of the site include Interstate 15; ILS. Highway\ 6. 
93, and 95; and Nevada State Route 375. I n  
addition, Interstate 80 and U.S. Highways 40 and 
50 provide regional access to the site from the 
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lable 4-5. Road transportation levels of service 

northeast and south, respectively. The following 
paragraphs describe these major roadways. 

Interstate IS is the major regional access to the site. 
It runs nonh-south, connects San Diego, California, 
to Salt Lake City, Utah, and extends north to the 
Canadian border. Interstate I S  is generally a four- 
lane divided highway constructed to full freeway 
standards with full control of access. Within the 
Las Vegas metropolitan area, Interstate 15 becomes 
a six-lane freeway. Interstate 80 and 
U.S. Highway SO are both major east-west 
freeways. They are generally four-lane highways 
with full control of access. U.S. Highway 40 is a150 
an east-west freeway that does not intersect Nevada. 

U.S.  Highway 95 is :t major north-south roadway 
extending south to the Mexican border and north to 
the Canadian border. U.S. Highway 95 is by far the 
most frequented direct access to the NTS and is 
used hy over 95 percent of the employees working 
on site. I t  is the closest and iiiost direct route to the 
sitc for hauling materials and waste, whether hauled 
directly by trucks 01' by rail. It is a four-lanc 
roadway between Las Vcgas and the Mercur). 
intcrchangc and within Las Vegac, and a two-lane 

I 

rural highway beyond the Mercury interchanfe to 
the north. U.S. Highway 93 is a iiiajor north-south 
roadway across Nevada. It extends from Las Vegar 
to the Canadian border, intersecting Interstate 80 
near the town of Wells, Nevada. I t  is an all- 
weather, two-lane paved roadway. U S  Highway 6 
is an east-west roadway, located to the north of ihe  
NTS and the Tonopah Test Range, and links 
U.S. Highways 93 and 95. It is also an all-weather, 
two-lane paved roadway. 

Nevada State Route 375 provides vehicular access 
t o  the NTS via a connecting road. 11 runs northwest 
along the northeastern boundaries of the site. This 
stretch of two-lane highway links L.S. Highway.. 6 
and 93. 

On March 23. 1993, there were 1,375 v~'Jiicles of 
all categories entering or leaving the NTS \ ia  
Gale 100; this numher \ b a s  found t(i be 
represcntative of the annual avcrafe daily tt-ilffic. 
The morning peak hour of the hitc (as a fctierntor) 
occurs generally between i : 3 0  a.m. and 7:30 a.m. 
Traffic counts were perforiried during the morning 
peak hour in March 199s. There \<ere 232 vehlclrs 
entering thc site via Gate 100 her\veen 6:15 a . m  

4-43 Vdurne 1, Chapter 4 

~~ 



Figure 4-1 5 General local road network in southern Nevada 
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;IIIC~ 7125 i i .m During the same time. there were 
only teii \chicles exiting the site. The 232 vehicles 
carried ;ipproxirn;itely 2.000 passengers (including 
ilt-iver~j. The 132 tot;iI vehicle5 included 23 buses 
I I 0  pci-cent). i52 one-person car5 (66 percent). 
47 t\io-per\on car pools (20 percent), X three-or- 
irrorc-person car pools (i percent), and only 2 tnicks 
(Ic\. h i 1  I nerccntl. Of all vehicles entering the 
\IK, 9ti percent conie from the east (Las Vegas area) 
and the remaining 2 percent from the west (Nye 
County) (Tetra Tech, Inc., 1995). 

Volumes, peak-hour volumes, capacities. and the 
corresponding level of service on key regional and 
local roadways i n  the region of influence are shown 
in Table 4-6. Some segments of Interstates 15 and 
3 0  and C.S Highway 95 within the urban areas of 
Las V e p s  and Reno, Nevada, already operate at 
ievel of service F because of heavy traffic volumes 
[recreational, local, and commuter traffic). 
U.S. Highway 93 at Hoover Dam operates at level 
of service F because of steep grades and sharp 
curve\. Some segments of Interstate 15 and 
U.S. Highnay 93 in  Las Vegas operate at level of 
service D. All other key roads operate at level of 
service C or better due mainly to low traffic 
volumes. 

The 1993 annual average daily traffic on key roads 
vaiied  insiderab ably in  both space and time. Traffic 
voliiiiies on Interstate IS are highest within Las 
Vegas. As seen in Table 4-6, in  1993 there were 
26,420 annual average daily traffic on Interstate IS 
;it tlie CaliforniaNevada state line; 155,795 just 
north of the Sahara Avenue interchange (the 
maxirnuni volume recorded on Interstate 15 within 
Nevada): 84.445 north of Washington Street; 
13.770 north of Cheyenne Avenue; and only 1 1,530 
at die NevaddUtah state line. At the 
CalilornidNevada state line, August is the peak 
tiionth of the year, representing 120 percent of the 
average month of the year, and Sunday is the peak 
day of the week, representing 140 percent of the 
average day of the week. Within Las Vegas, 
August  remains the peak month, representing only 
I05 percent of the average month, and weekday 
volumes dominate rather than weekends. 

The I993 annual average daily traffic along 
Interstate 80 idso varied considerably from a low of 

5.000 i n  rural iireas to a ~iiiixiiiiiiiii  01 approkiiiiatcly 
96,000 in urban areas. 'l'lie hig1ic.t v ~ ~ l t i i i i c  i \  
recorded in Reno. Nevada, ;it the L.S. Ili$i\vii> .Wi 
iunction, and thc lowest recorded i <  i l l  flii ,  

NevadaiUtah stiite l ine.  AI the ~ ; ~ I i f o r ~ i i ~ ~ ~ ~ ~ ~ i ~ l ~ ~  
Ftate line, August is the peaL month. i-eprt.si~ntiii: 
appi-oximately 130 percent of  the avel-nge tiionth. 

nd Sundays are the pc;ih days 01. the 
week, representing 120 percent of  the average (la) 
of the week. Within Reno and vicinity, / \ t i p s t  
remains the peak month. rcpresentin: onl) 
109 percent of the average month, and weekday 
volumes dominate. In rural areas, August traffic i\ 
by far the highest, being 145 percent of t l ie avcrage 
month and having little daily variations (all clay\ ot 
the week handle the same amount of trailic). 

The 1993 annual average daily traffic on 
U.S. Highway 95 shows a wide variation i n  traffic 
volumes between urban and rural section\. Within 
the urbanized area of  Las Vegas, volurncs varied 
between a low of 20,000 and ii high of  IJ5.580 
recorded between Interstate 15 and Martin Luther 
King Boulevard. There were 116,675 \ehicIe\  at 
south Jones Boulevard. Elsewhere, the I993 annual 
average daily traffic was well below 10,000. 

At the Mercury interchange. the iniiin iiccess 11) the 
NTS, annual average daily traffic was 3,635 and 
2,175, respectively, south and iiortli of the 
interchange. West of the Mercury interchange and 
beyond, daily voluines decrease further to reach 
1,720 north of Beatty, Nebada. There are little 
monthly variations in traffic voluiiies on thic 
highway, although August remains the peak month 
with very little weekly variations. 

In 1993, U.S. Highway 93 carried I . l h O  am~ua l  
average daily traffic just north of Nellis Air Force 
Base, and 1,210 farther north near Crystal Springs. 
In 1993, State Route 375 and U.S. Highwsy 6 in  
the vicinity of the site carried, in general. Ies\ than 
500 annual average daily traffic. 

4.1.2.3 Transportation of A4aterial.y arid Il'aste. 
This section presents tlie types of niatcrials and 
waste that are currently transported to and 011 the 

I NTS. Refer to Chapter 2. Section 2.3.1 for 
I definitions of the various waste types. 
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'1 able 4-6. I'raffc volumes and level of service on kej roads (Pagc lot 2 )  

Two-Waj" 1993 DDHVd 
Roadway Segment Capacity VPH" 1993 AADT' One Direction 1993 Baxl ine  1.0s' 

hegional 
- I 5  at CalifcirnidNevada state line 
-15 north of Sahara Avenue interchange 
-15 north of the downtown expressway interchange 
-15 just nolth of the D Street and Washington Street interchange 
-15 north of the Cheyenne Avenue interchange 
-15 south of the Lamb Blvd. interchange 
-15 north of West Mesquite interchange (NevadaJLItah state line] 

-80 east of Apex interchange (CaliforniafNevada state line) 
-80 west ofthe U.S. Hwy. 395 interchange (Reno) 
-80 west of the West Vista Blvd. interchange (east Reno) 
-80 east of Winnemucca interchange 
-80 east of U S  93 Hwy. interchange east of Wells 
-80 east of the West Wendover interchang (NevadaJLItah state 
,ne) 

.ocal 
J.S. Hwy. 95 south of Jones Blvd. interchange 
I.S. Hwy. 95 north of Sunset Road interchange (east Las Vegas) 
:ancho Road, (SR'599) east of the northern U.S. Hwy. 95Rancho 
Luad interchange 
I.S. Hwy. 95 south of SR 157 north of Las Vegas 
I.S. Hwy. 95 just east of Mercury interchange 

IS. Hwy. 95 interchange at Mercury 
Southbound off ramp 
Southbound on ramp 
Northbound off ramp 
Northbound on ramp 

ocal 
K 433. between U.S. Hwy. 95 and Mercury 
.S.  Hwy. 95 3.R miles north of Mercury intrrrhanze 
.S .  Hwy. 95 from Aniargwi Valley to Bratty 

6,800 
10,200 
10,200 
lO.200 
6.800 
6,800 
6,800 

6,800 
6,800 
6,800 
6,800 
6,800 
6,800 

10,200 
6.800 
6,800 

6.800 
6,800 

1,500 
1,500 
1,500 
I.500 

2,000 
2.000 
2.000 

26.420 
155,795 
9 1,985 
84,445 
33,770 
12,905 
11,530 

22,825 
95,955 
26,445 
6,495 
4,405 
4,495 

116,675 
41,770 
12.700 

7,880 
3,635 

I40 
560 
565 
I45 

1,375 
2,715 

615 

2,403 
6.050 
3,572 
3,280 
1,311 

501 
448 

1,568 
4,423 
1,219 

408 
259 
264 

5,907 
2,091 

636 

733 
338 

13 
52 
53 
13 

128 
251 
57 

D 
F 
D 
C 
B 
A 

A 

B 
F 
B 
A 

A 
A 

F 
C 
A 

A 
A 

C 
C 
C 
C 

13 

c 
A 
0 . S ~  Ww . 05 north 01 Beatt 1,720 I60 B 



Table 4-6. Traffic volumes and level of service on key roads (Pagc 20f 2) 

II Two-Way" l Y Y 3  I)DHV* 
Koadaay Segment Capacity VPH" 1YY3 A A D T  One Direction 1993 Haseline 1.0s' 

U.S. Hwy. 93 south 01 tlic Nc\ad;d4riioiIa \true line (Hmner D a n )  I .500 147 695 
NS. Hwy. 03 ea\t 01 Weithuiind off ramp uf  R;rilroad I'iiss 6.800 24.605 2.289 

U S  Ilwy. 93 nurth 01 1-15/LJ.S. H u y .  93 intercliaiige 2.000 1.160 l o x  
U.S. Hwy. 03 south of SK 375 Junctiun neiir Crystal Springs 2.000 1,210 I I3 
U.S.Hwy. 93 west uf  SR 375 Junction near Cryhtiil Springs 2.000 440 41 

interchange 

SR 375 west of U.S. 93 Junction at Crystal Springs 
SR 375 east of Warm Springs 

U.S. Hwy. h east oCWarni Springs at SR 315 Junction 
U.S. Hwy. h wcst of Warm Spring, at SR 375 Junction 

1,500 I05 29 
I,SOO 85 13 

A 
A 

I.700 I45 15 A 
1,700 210 20 A 

U.S. Hwy. 6 east of Tonopah west of SR 376 Junction 1,700 1,095 105 R 

" Based on IY85 Highway Capacity Manual 

' Annual average daily traffic 
* This is the directional design huurly volume per the 1985 Highway Capacity Manual. It considers the 3 0 t h ~ e a k  hour of the year and the peaking and directional 
characteristics o n  various segments as supplied by the Nev;id;i Department ol'Transponation. Annual Trallic Report 1993a. For two-lane highways. directional 
factors are applied. in eeneral. a 70130 split 
' Level of service 
' SR=State Route. 

Source: N I I O I ,  1993a. 

Vehicles per hour 



.TKANSL!KANIC WASTE-The NTS expcctr no 
x l d i ~ i o n i t l  trmsut-iinic o r  trmsuranic mixed wastes 
to bc tran\portccl t c  thc NTS froin off-site 
<cneriitiir\. I t  i i  expccied that approximaw? 
204.(~(~.i kg 14; I ,101 Ih!. hwlng ‘I r o r a l  \oIutiie 
hi 1 I T  ’ (800 yd’  I. o f  transut-iinic waste currently 

w~iuld eventually hc transponrd 
I ( ?  ttie Wiistc Icolation Pilot Plant for  disposal 
I lX)E/NL. I994:i). 

M IXEII WASTE.-On-site tran?portation of mixed 
~ a s t e  to rhe Area 5 Radioacti\,e W~aste Managemem 
Site ic anticipated because it will likely he generated 
during environmental restoration and 
decont:iiiiinati~n projects at the NTS. Off-site 
transportation of mixed waste from the NTS is not 
anticipated. 

LOW-LEVEL WASTE-Low-level waste may be 
generated during norinal NTS operations. It i s  
packaged and transported to one of two low-level 
waste disposal facilities i n  operation at the NTS: 
the Area 5 Radioactive Waste Management Site or 
thc Area 3 Radioactive Waste Management Site 
(DOENV,  19921). Low-level waste from other 
DOE facilities is transported to both sites for 
disposal. In  addition, the DOE/NV accepts 
classified low-level waste f r o m  DoD facilities 
i f  DOE Headquarters  has designated the 
activity to ship waste to the NTS.  The  total 
low-level M’aste tranhported to the Area 5 
Kadioact ive Wastc Management  Si te  during 
1961 to 1991 w a s 3 . 9 6 ~  1 0 ’ m 1 ( 1 . 4 x  IO’ft’). 
During Fiscal Year 1993, approximately 
1 . 9 ~  lO‘tn’(6.71 x IOit’ t ’ )of low-level  waste 
was transported from on-si te  and off-site 
generators to the N T S  (DOEINV, 1994a). A s  
of August 1 0 ,  1995, the following generators 
are approved to s h i p  low-level waste to the 
N T S  Tor disposal: 

Aberdeen Proving Grounds, Aberdcen, 
Maryland (tcmporary suspension) 

Allied-Signal, Kansas City Plant, Kansas City, 
Missouri 

0 

A n n  Arbor I n e r t i d  Confinement Fusion 
Facility. Ann Arbor, Michigan 

0 iicner;il .2tomic\. Siin I> i~yo.  C ’ L i l i l ( ) t ~ ~ i i i ~  

0 Itihal;itloll T < ~ I ~ I c o ~ I I ~ . \  Re\c;li-cti ln\1Itt11t,. 

Alhuquerquc. Nc\\ Mcstco 

0 Lawrence Lixriiioic Sational Laboratory. 
Liverinore. California. including Sitc 3 0 0  

0 Mound Plant. bliamishurg. Ohio 

0 Panten Plant, Arnarillo, Tcxas 

0 Bechtel Nevada Corpordtion (fosnierly 
Keynolds Electtical and Engineering Co.,  Inc.). 
NTS, Nevada (on  site) 

Rocky Flats Plant, Golden, Colot-ado 

Reactive Metals lnc.. Exti-usion Plant, 
Ashtahula, Ohio 

Rockwell-Rocketdyne. Canoga I’mk. California 

0 Sandia National Laboratoi-icb. Livcrniore, 
California 

Sandia National Laboratoi-ie\. Alhuqucrquc. 
New Mexico. 

The following generators are awaiting approval 
pending DOE Headquarters’s concurrence: 

0 Oak Ridge National Laboratory, Oak Ridge, 
Tennessee (Melton Valley Waste Stream) 

Pinellas Plant. Largo, Florida 

The following generators are in the process of 

0 

0 

Babcock & Wilcox, Lynchhurg. Virginia 

Defense Nuclear Agency. Johniton Atoll 

Defense Nuclcar Agency. S T S ,  Kevada 
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0 General Atomics, San Diego. California (new I special nucletrr material iiriritiuni and radiological 
production reactor waste) 

Grand Iunct ion Pro,jecr Office. Grand Junction. 
Colorado 

IT Corporation. Las Vegas. Ne\wi;r (Project 
Ch;iriot) 

U.S. Army Armament, Munitions and Chemical 
Cotnmand, Rock Island. Illinois. 

0 

0 

0 

Thcbe three sets of waste generators-approvcd, 
pending. and in process-represent the majority of 
wastc generators who have historically shipped 
waste to the N-TS. 

Off-rite shipments of low-level waste are made by 
conimcrcial rnoror carrien. Transportation of low- 
level waste is perfotmed i n  compliance with the 
piskaging. loading, and driver training requirements of 
the U.S. Depailment of Transpottation, the Nuclear 
Regulatory Commission, and the Nuclear Regulatoty 
Commission Agreement State Regulation, and is 
subject to additional oversight by the DOE. 

HAZARDOUS WASTE-Hazardous waste cannot 
be disposed or at the NTS landfill; therefore, it is 
transported to the Hazardous Waste Storage Unit 
where it is prepared for off-site shipment. Waste in 
this category includes, hut is not limited to wastes 
that are ignitable, coti-osi\,e, toxic, or reactive. For 
example, hazardous waste may be generated on the 
NTS during drilling and tunneling operations and 
their wpport activities. 

Waste f ium the use of explosive ordnance detonated 
by the Defense Nuclear Agency, the DOE 
Mainienance and Operations contractor, the 
Wackenhut Firing Range used by the NTS security 
fbrce, and resident national laboratories is 
t~rnspot led to the Area 1 1  Explosive Ordnance 
Dispostrl Facility for treatment. This facility is a 
Resource Conservation and Recovery Act 
niiscelliineous uni t  (40 CFR Part 270.23) for 
convcntional explosives. 

HAZARDOUS MATERIALS-Live explosives, 
f t~eis,  corrosives, compressed gas, and limited 
quatititie5 of nuclear materials such as depleted 

calibration source standiirds tire tr;tn\potlrd onto 
atio within tile NTS for u s e  111 rewarcli. 
developmcnt. well-logging, and testing. 

NONHAZARDOCS WASTE-UW~ petrole~lln 
products. 11 tieontanii t i  at cd t i i i i i i e l  n i i ~ h .  dri I I I ng 
fluids. cement and grout wa\tc\. cott\tmctioii 
debris, refuse. sludge froin \vaste\vawr lagoons. 
septic tank and chemical toilet sludge. and irnini:rl 

carcasses are transported for disposal at citlict- ii 
sanitary landfill, construction landfill, or \ev.agc 
lagoon. 

Sanitary solid waste generated on thc NTS i q  

trampaned via trucks to pertnitred landfills [ot- 

disposal. The landfills are at vartoiiy locations on 
the site. No off-site shipments of sanitai-y \viistes 
are made to or from \he NTS. 

4.1.2.4 Other Transpportatioii. Other modes of 
transportation are discuswd in the following 
section. The transportation system includes huses. 
rail, and air. Greyhound Lines, Inc. ,  provides 
intercity passenger service to ;rnd from L:rs Vegas. 

parts of Las Vegas. 

OTHER ON-SITE TRANSPORTATION- N o  
navigable waterways within the region of influencc 
are capable of accomiitotlating waterborne 
transportation of material shipments to the NTS. 
Air facilities consist of tht-ee airstrips and nine 
helicopter pids. which serve authorized aircraft. 
Two oti-site nil systems, i n  Areas 25 and 26, were 
previously used to trarisport heavy. o \ e r ~ i z e d .  and 
hazardous payloads betwccn facilities. 

Railroads-There are no on-site mirinliiir railroads. 
A IS-kin (9-mi) standard-gauge r:iilroad within 
Area 25 was abandoned i n  placz. The former 
Nuclear Rocket lkvelopinent Station facilities 
employed a remotely operated train engine to move 
flatbed cars carrying extremely heavy, large, and 
highly radioactive materials. A shortcr, similar line 
once connected Project Pluto sites i n  Area 26. This 
line is abandoned, and much of the track and 
equipment have hecn removed. 

Citizens Area Transit provides hus cer\ 'Ice to 1110st 
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Air Transportation-The scwthern area of the NTS 
is served by the Desert Rock Airport and Yucca 
Lake airstrip. Desert Rock Airport (a paved 
runway. 2 km 16,560 f t J  long and 30 m [I00 ft] 
wide) is the primary aircraft support facility at the 
NTS. I t  I' located 5 ktn (3 m i j  southwest of 
Mercury, Nevada, i n  Area 32. Existing features at 
Desert Rock Airport include an adminis- 
tralioni~ontroI building, a fircman-standby trailer, 
an aircraft unioading pad, aircraft parking tie-down 
spur\. t%o lighted windsocks, and radio-activated 
runway lights. The airport also has a landing- 
arrcster cable for usc i n  the recovery of damaged 
aircralt that require emergency landing facilities. 
Desert Rock Airport is no longer manned, and no 
service$ arc available because of funding and 
prcigram cutbacks. However, Desert Rock Airport 
is s t i l l  operational, and the use of this airstrip is 
controlled by the DOE. 

Yucca Lake airstrip is a secondary NTS support 
Iacility for authorized aircraft. Features at this 
facility include an unpaved runway, an abandoned 
terminal building, and an aircraft refueling station. 
The runway i s  subject to flooding following local 
storms. 

The only airstrip in  the north is the Buckboard 
MesdPahute airstrip in Area 18. Classified as a 
secondary support facility for authorized aircraft at 
the NTS, the Buckboard Mesa/Pahute airstrip has 
had minimal use in the last few years. Its primary 
purpohe was to serve as a landing strip for aircraft 
carrying supplies and personnel to the Pahute Mesa 
sites. Occasional helicopters and approximately 
ten fixed-wing aircraft per year landed at the strip 
when the mesa was in  use. Because the runway has 
no lights, use of the airstrip was restricted to 
prearranged times during daylight hours. The 
ninway is relatively short. Its surface was unable to 
withstand the impact from high-speed takeoffs and 
landings of jct aircraft, so the largest aircraft that 
can be accommodated was the propeller-driven 
C-130. The Buckboard M e s e a h u t e  airstrip is 
unusable and no longer serviceable. 

Helipads equipped with windsocks, fire 
extinguishers, and painted markings are located in 
the following places: 

Area5 
I 

0 Area6 

0 Area6 

0 Area 12 

0 Area 18 

0 Area 18 

0 Area22 

0 Area23 

0 Area25 

0 Area29 

Radioactive Waste Management 
Site (Inactive) 

East of Mercury Highway across 
from the Control Point 

East side of Yucca Lake (Airbornc 
Response Team) 

Area I2 Camp 

Buckboard Mesflahute airstrip 

Pahute Mesa Control Point 

Desert Rock Airport 

Bechtel Nevada Corporation 
Medical Facility 

West of the Administration 
Building 

Shoshone Peak. 

--In this 
section, other off-site transportation, such as rail and 
air transport, is described. 

--The closest rail line to the site is the 
Union Pacific line, which passes through 
Las Vegas, approximately 80 km (50 mi) east of 
Mercury. This line connects Los Angeles with 
Salt Lake City. There is no direct railway link to 
the site. A 15-km (9-mi) standard-gauge railroad 
serves Area 25 of the NTS, but does not connect 
with the Union Pacific. Spurs serve Nellis Air 
Force Base and a gypsum plant. 

Nevada has two other rail lines relevant to this 
analysis. These lines are part of the transcontinental 
routes of the Union Pacific and Southern Pacific 
Railroads. These lines run parallel to each other, 
close to Interstate 80 in  northern Nevada. Over a 
distance of 290 km (180 mi), the Union Pacific and 
Southern Pacific lines are operated as a paired track. 

The Union Pacific line passing through Las Vegas 
is designated as a Class A main line, which means 
heavy freight movement (exceeding 20 million tons 
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per year) and high-quality physical condition for the 
tracks. Through Nevada, this line crosses rugged 
desert country and, with the exception of the 
Las Vegas Valley, almost no other population 
cl~isters. The line is primarily single track with 
fre.quent sidings. Between Salt Lake City, Utah, 
and Barstow, California, this line has on average 
one siding for every 8 km (5 mi). However, as the 
line enters the Las Vegas area, it becomes a double 
track for approximately 16 km (10 mi). Las Vegas 
is the site of a yard and crew change point. The 
Union Pacific has constructed a new yard for the 
Las Vegas area, located to the north of downtown. 

The daily average number of trains through 
Las Vegas is 10 to 15. Each train has 60 to 70 cars 
and a load of 3,000 to 6,000 tons. Because of the 
importance ofthe route, Union Pacific adheres to a 
high maintenance standard: heavy welded rails, 
long-life concrete ties, frequent sidings, a 
centralized traffic control system, several types of 
detectors, and radio communications. With these 
attributes, it is estimated that the line capacity could 
accommodate 25 to 54 trains per day, 2 to 4 times 
the current demand. It i s  not known how much site- 
related rail freight is being processed through this 
line. 

The Union Pacific maintains gross weight 
restrictions for cars on the Los Angeles and 
Salt Lake lines, including the branches. These 
restrictions are 119,295 kg (263,000 Ib) for 
four-axle cars; 178,715 kg (394,000 Ib) for six-axle 
cars; and 238,589 kg (526,000 Ib) for eight-axle 
cars. Four-axle cars of 147,417 kg (325,000 lb) 
gross weight can be handled. Six-axle locomotives 
are allowed ovcr all portions of the line. The 
excellent track conditions allow maximum freight 
train speeds of 112 kph (70 mph) east of Las Vegas 
and 96 kph (60 mph) west where grades and curves 
restrict speed. 

The Union Pacific is one of the nation's strongest 
railroads. The routes through Nevada are important 
transcontinental extensions of Union Pacific routes. 
Both main lines appear to figure prominently in  the 
railroad's future plans. Future freight growth is 
projected for the Los Angeles and Salt Lake lines as 
a result of demands for low-sulfur coal in the 
Pacific K i m  countries. Already. Union Pacific 

I 

handles 80 percent of the lumber used i n  L a  Vegns, 
and it is constantly expanding its automobile 
delivery business. 

The Union Pacific's northern rail route parallels the 
Overland Route across much of northern Ne\nd;i. 
Union Pacific operates 10 to 15 trains pet- day on 
this line. Maximum train speed\ are I13 kph 
(70 mph) for freight [rains. This line IS operared b) 
centralized traffic control, with the dispatcher 
currently located in  Sacramento, California. 

The Southern Pacific's northern rail route (the 
Ovcrland Route) operates 10 to 20 freight train\ 
daily. It is suitable for 1 1  3 kph (70 mph) freight 
train speed. Southern Pacific's ma.ior Nevada 
freight yard is located in  Sparks. 

Rail passenger services in  the region of inlluence 
are provided by Amtrak (the Desert Wind), Nhich 
provides daily trains through Las Vegas; the Amtrnk 
station is located downtown at the Union Plaza 
Hotel and Casino. 

Air Transwortation-Coiriiiiercial air service to and 
from the region of intluence is available through 
McCarran International Airport, located in 
Las Vegas, which provides jet air passenrer and 
cargo service from both national and local carriers 
(Figure 4-16), In addition, three small airports are 
located in the region of influence: Sky  Harbor 
Airport off Lake Mead Drive; and Boulder City 
Airport and North Las Vegas Air Terminal. A i r  
transport service is also possible through two 
U.S. Air Force bases in the area: Nellis Air Form 
Base i n  North Las Vegas and the Indian Springs 
Auxiliary Airfield. 

McCarran International Airport is locatcd in 
Las Vegas, 120 kill (75 mi) southeast nf thc NTS. I t  
is the primary commercial airport i n  the region. 
This airport has three runways: 1.524 in. 2,979 111, 

and 3,851 m (5,001 ft, 9,776 ft, and 12,636 ti) long. 
The North Las Vcgas Air Terminal is located 
northwest of the city, 88 km (55 mi) southeast of the 
NTS. It has two 1,524 in (5,000 f t )  r u n w a y  

Accident Hi5tory-Intcrstates 1 5 and 80. and 
U.S. Highways 40 and 95 are potential r~titi 's fat- 
the transport of radioactivc waste. Acc1dciit5 on 
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Figure 4-16 Alrports in southern Nevada 
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state highway are generally reported and compiled 
by locatioii and seventy. Three classes of accidents 
are genrrally considered: fatality, in,jury. and 
propen) damage. Accident rates on highway 
\egiiients i ire yneral ly  reported iis number of 
accidents per million vehicle miles. Accidenr rates 
used i n  calculating the transportation nsks are listed 
in Appendix I. 

Freeways have the lowest accident rate. Multi-lane 
coiiveiitioniil highwiiys cliow higher accident rates. 
Two-lane highways have the highest accident rates. 

Exprecsed in number of accidents, heavily traveled 
scgmcnts wouid have the highest number of 
;iccident\. 

Kailrond accident information is available through 
the 1:edzral Railway Administration. Kailroad 
transport IS not used for shipping waste to or from 
the NTS: therefore. railroad accidents were not 
;inalyzcd for  this study. 

4.1.3 Socioeconomics 

These sections prcsenr recent socioeconomic trends 
i n  tlie region surrounding the NTS, the Project 
Shod Area. arid the Central Nevada Tect Area. Site 
ellect\ ;ire uI\o di\cussed. Site-related effects are 
defined i is  propan-related economic activity 
(employment. c;ii-ning\, and personal incomej, 
popdation. housinp. public finance, public services 
(public cduc;ition, police and fire protection, and 
health c x r ) ,  and 1:nvironmental Justice. 

IIEGION O F  INFLUENCE-The region of 
inllucncc is defined iic the area iii which the 
pi-incipal direct iind secondary socioeconomic 
cffects of site actions w e  l ikely to occur and are 
expected to be of the most  concequence for local 
.jurisdictions. The sociorconomic information 
prewitetl in  this EIS discusses curren~ conditions in 
ii region of influence comprised of Nye and Clark 
c~tiiities, Nevada. This region of intluencc includes 
mort of the residential distrihutioii of the employees 
of the DOE, its coiitriictor personnel, and supporting 
government agencies. The regioii of influence also 
cncompasws the probnble location of future off-site 
coiitr~ict(ir i)pcration\ mil indirect ccoiiomic 
;ictivitie\. 

I 
I 
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I 
I 
I 
I 
I 
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I 
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I 
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I 
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stales. Within Clark County, most employees of the 
DOEINV reside i n  the Las Vegas area 
(DOE, 1994h). 

Analysis of economic activity impacts in the region 
of influence of Clark and Nye counties is 
accomplished separately for each county The 
difference\ In size. economies, and contributions 
would produce a misleading analysis if both were 
analyzed as one aggregate area. For example, in 
1994, thc NTS accounted for 1 percent of total 
Clark County employment, as contrasted with 
6 percent of total Nye County employment. 

Between I970 and 1980, total employment in Clark 
County increased from 1 .  I3 x 10' to 2.64 x 10' , or 
an average of 13.3 percent annually (Table 4-7). 
Total employment In Nevada in  1970 was 
approxiniately 356,000. By 1980, total employment 
increased to 488,000, an annual average increase of 
9.1 percent. In contrast. total employment in the 
United Statcs increased from 9.1 1 x 1 0 '  i n  I970 
t o  I .  I4  x I Ox in 1980, an annual average increase 
nf 2.5 percent. 

C l x k  County-Clark County, which is comprised 
of 2053  1 h i '  (7.927 mi'), is located i n  southern 
Nevada a n d  is composed of large expanses of 
unincorporated land and five incorporated cities. 
These cities are Las Vega ,  North Las Vegas, 
Henderson, Boulder City, and Mesquite. Despite 
thc recent national recession, Clark County has 
crintinued to prosper because of expansion i n  the 
hotcl and gaming industry, relocation of retirees to 
southern Nevnda, expansion of the local 
government infrastructure, and additional 
investment\. However, all indicators point to 
slowcr economic activity in  the late 1990s 
(Schwer. 1995). 

By 1990. totid employment by place of work in 
Clark County had increased to 447,625, representing 
:ti1 tive~ige mniial increassc of 6.9 percent from thc 
1Y80 figure of 264,849. Between 1980 and 1990, 
axrage  annual employrrient growth in Nevada was 
5.3 pel-ccnt, and i n  the Unitcd Stales, 2.2 percent. 

.I'he largest etnployment sectors in Clark County i n  
I Y90 wcre \c'rvicc' industries (45.8 percent). 01 
which the hotel, gaining. and recreation sector 

accounted for 61 percent. Retail trade, govemrnent, 
and constmction accounred for 15.6 percenr. 
1 1.4 percent, and 8.6 percent, respectively 
(Figure 4-17), The remaining 18.6 percent was 
divided among the following sectors: finance. 
insurance. and real estate (7.3 percent); 
transportation and utilities (4.6 percent): wholesale 
trade (3.0 percent); inanuracruring (2.6 pcrcent). 
agr~cultural services (0.9 percent): agi-~culturc 
(0.1 percent); and mining (0. I percent). EmDioyers 
ofthe largest workforces i n  the region are lisred i n  
Table 4-8. 

In 1990, average annual earnings in Clark County 
were $24,382, while per capita income was 91 8,267 
(Table 4-7). Total earnings by place of. work 
reported in 1990 for Clark County were 
510.914 million (Figurs 4-17), Indumial wctors 
reporting the largest shares of earnings in Clark 
County in 1990 included services (47.5 percent), 
government (13.1 perccnt), manu~"xturing 
(10.6 percent), and retail trade (10.2 percent) 
( U S  Bureau ofcensus, 1991). 

According to the state of Nevada Eriiplo)nient 
Security Depaitment, Clark County had 
395,200 members of the total labor forcc who were 
employed, while 19.500 of the total labor lorce. or 
4.7 percent, were unemployed (Tahlc 4-Y). Thc 
unemployment rate for Clark Count) \va< slightly 
lowcr than for the state (4.9 percent) and [ l i e  nation 
( 5 . 5  percent). 

According to Ecorzonik O i i t l ~ ~ o k .  employincnt i n  
Clark County will grow at ii 3.9-prrccnl rate 
during 1995 and at 3.5 percent 101- I996 (Schwcr. 
1995). Although totd cmploynicnt cwitiiiueh t o  
show very strong trends o f  gro\\th, tlic 
unemployment rate ha\ increased from ;in a x r a y  
of 5.0 percent in 1990 to  an average of I. I percent 
in 1993 because of the iti-niigraticin rate cicccdiiig 
the rate of einployinent opponunitiex. Thi\ is I t iwer 
than the 1993 fourth quartei- rate of  7 . j  pcrcenl lor  
Nevada and higher than the nationid uneiiiplo~~iicnt 
rate of 6.4 perccnt (State of Nevada. 199.3a). 

Nye County- -Nye County, located iiortti\\e\i ot  
Clark Counly. IS c o m p r i m i  oi a p l ~ ~ - ~ ~ * ~ i l i t ~ ~ ~ I )  
46,786 k m '  ( I  8,064 miz) .  Thc Icdcrtil go\c1mmcni 
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Table 4-7. Summary of economic indicators (by place of work), Clark and Nye 
Counties, Nevada, and the United States 

Averaxe Annual Change 

1970 1980 1990 1970-1980 1980-1990 1970-1990 

ark County, Nevada 
Population 

Total Jobs 

Civilian Labor Force 

Unemployment Rate 

Eilrningr Per Job 

Per Capita Income 

ye County, Nevada 
Pupulatlon 

Toval Jobs 

C w i l m  Labor Force 

I!ncmployment Rate 

Earnings Pcr Job 

Per Captta lncolnr 

.ale of Nevada 

Population (1,000s) 

Total Jobs (1,000s) 

Civilian Labor Force 
( I .UO0S)  

U"rmp1o)mmt Rate 

Earning\ Per Job 

Pcr C v p t v  1ncornc 

nited States 

Populatlo" (1.000s) 

lo rd  Jobs (1.000s) 

Civilian Labor Forcc 
(1 .00 f lS)  

Unrrnploymcnr Kale 

Earnings Per Job 
Per Capita Income 

273,288 

113.839 

116.200 

5.9% 

$26.175 

$15.629 

5.599 

7,149 

2.230 

1.8% 

$29.389 

$15.82S 

493 

256 

z i n  

5 9% 

$25,351 

$15,616 

203.799 

91,093 

82.77 I 

4.9%, 

$23.22!1 
$13.017 

463.087 

264.849 

237.700 

6.9% 
523,958 

$17,5114 

9,048 

7,860 

Z.5RlI 

5.0% 

334.041 

$17.99 I 

801 

488 

430 

6 2% 

sm.66n 

six.05 I 

227,2ss 

113,726 

106,940 

7 I*, 

S23.218 
$15,652 

797,142 

447.625 

4 1 4 . m  

4 7% 

$24.182 

518,267 

17.781 

12.889 

9.1!10 

3 5 %  

$31.415 

516,268 

1.202 

74R 

626 

4.9% 

$24,037 

$19.812 

249,466 

138.573 

124,787 

5 5%' 

524,278 
SlX.635 

6.9% 

I3 3% 

111.5% 

a 8 8  
1 2 %  

6.2B 

10% 

16% 

1.6% 

1 4 %  

6.2'7' 

9.19, 

9 7 %  

~n 7% 

I 6%, 

12% 

2.5% 

2.9% 

0 0% 
2 0% 

7 2 %  9 6% 

b.99C 147% 

7 . 4 v  I2 8'3, 

0 2% -0 3 ° C  

0 47' 0 8 5  

9 7% 109% 

6 4% 4 0% 

25.3% I5 .vlr 

0 . 5 %  (1 25 ,  

I 9'% 2 27; 
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Table 4-8. Workforce in Clark and Nye Counties 

Number of 
Employer Employeesa Percentage of Total 

Clark County School District 15,000 3.36 
Nellis Air Force Rase 9,100 2.01 
Nevada Te5t Site 7.700C I .71 
Clark County 4,650 I .04 

Univei-sity of Nevada, Las Vegas 4,600 I .03 
University Medical Center (hospital) 2.650 0.59 
Humana Hospital-Sunrisc 2,400 0.51 
IAS 'degas Metropolitan Police 2,250 0.50 

City d L a \  Vcgar 1,925 0.43 
Las V e p  Post Office 1.875 0 .42  

Nevada Power Company 1.750 0.39 
K-Mart Corporation 1,000 0.22 
Other Employment (including hotels and casinos) 389,035 87.20 

Total 446,160 100.00 

Smith'\ Food and Drug 2,225 O..iO 

' Uumhcr\ arc ;~ppmxtrn;tte 
rtii, oumhcr rcllcctc the cumuliitlvc I0t31 of NTS-related crnployccs (Lsr Vegas area or at thc NTSi i h o  rc\!de 1,) Ihe I,ii\ V 

t i ic i iopoi i t im :arc2 rcgardlcss OI thcir place d employment. This nurnher does not rctlcct the ailt iciptcd layoff of apprir~im:itriy 

I. . 

:.oi)o tc,, i'l\c:ti Y C X  I Y ' I ~ .  

Table 4-9. 1990 civilian labor force, employment and unemployment, Clark and Nye 
Counties, Nevada, and the United States 

Civilian Labor 
Force Employed Unemployed Unemployment Kate 

(:lark County 414,700 395,200 19.500 4.7% 
Nyc County 9,100 8,780 320 3.5% 
State 01 Nev;lda (I .ooos) 626 595 31 4.9'4 

Cniteil States (I ,OOi)s) 124,787 117,914 6.874 5 .5 0; 

S W ~ W   st:^ iltvei.n<i:l. IYOCI: ~ I . s .  D U W  o ~ c c ~ ~ u ~ .  1 ~ 9 1 .  
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Government 

Manufacturing 
Agriculture \ 

'Undisclosed Construction 

EM PLOY M ENT 

Government 

Agriculture ',, ', Retail Trade 
Manufacturing Services , , 

Agriculture construction 

CLARK COUNTY 

EARNINGS 

Service Industries 

Wholesale Manufacturlng '\ " "' 
Trade 

Transoonation Minina 
~ " \ 

Senices '\ 
and 
Public Utilities Agriculture 

Agriculture 

source: u.s Bureauof census. 1991 

Manufacturing '", ', ', 
,,, ',, ', 
', ',, I,, , ,  

, ,  Trade Transpanation 
and Mining '1 \, ', ',, 
Public Utilities 

Agriculture '1, 

Services ',,, 

Agriculture 

EM PLOY M EN7 

NYE COUNTY 

EARNINGS 

I Service Industries Sewice Industries 

Employment 

'Note. TranSpOnation and Public Uf~l~f~er. Wholesale Trade: and 
Finance. Insurance, and Real Estate are not shown to avoid 
disclosure 01 c~ntidential information. 

source. u s  BUrea" *ICB,IS"S. 1991. 

'Undisclosed 
Earnings 

Figure 4-17. Clark County and Nye County 1990 employment and earnings by place of work 

4-57 Volume 1, Chapter 3 



I controls 93 percent of the land area. Mining, 
i ledoral installations. tourist and recreation 
I attIxticiiis, and grazing allotments all occur largeiy 
I o n  public land in Nye County (Nye County Board 

of Conimi~sioncrs. 1993). 

Nye Cotnil) is comprised of communities widely 
yeparated by distance, each with ii distinct and 
tndcpenilent economic basc. Thc NTS and 
Tonopah Test Rangc t iabe been operating in Nye 
County for swet-a l  dccades. Pederill factlilies have 
provided employment for Nyc County residenth and 
J modest r1111oi1nt of procurement for local business. 
The economy 111 each conniiunity is dependent (in 

different private companies and, in some cases, 
different industries. Because the communities are 
widcl) q a r a t e d  by distance, economic links to 
tach othet- are limited. Metropolitan economies 
generally absorb ;I hignificant portion of business 
;rnd residential purchases. Rural economies, wch 
<is N y e  Counly. ho\% er, often leak Ixge portions 
of both business and residential purchases to larger 
comtnunities. resulting in economic l o s s  and a set of 
cconotiiic development needs different from those 
in 11101-e urban areas (Nye  County Board of 
Cominissionei-\, 1994). 

Nye County's strategy to increase economic 
development opportunities froin federal facilities is 
to engage thc appropriate divisions of the DOE in  a 
form;il sc't o f  interactions. Nye County has 
identified the [iced for 21 quiilificd workforce and 
husiness bast to fulfill federal requirements. To 
t h i h  end. Nye County has developed programs io 

inforin local businesses of federal procurement 
coppot-ltniilies a n d  continuing lormal and infornial 
interaction wi th  appropriate federal agencies 
(NEEDA, l993a). One example of this proactive 
approach is Nye County's status a s  a cooperating 
ascncy i n  the NTS EIS. 

Total einplo)nicnt in  Nye County hctwcrn I970 atid 
1980 incre;ised from 7,149 to 7,860, o r  an average 
of I .O percent annually (Table 4-7). Total 
ernployineirt it1 Nevada i n  I970 w i l h  ;~pproxiniately 
256,OOO. By 1980. employment increased to 
4X8.000. ;in ;intiual ;ivc'r;ige increase of 9. I pcrccnt. 
111 C O I I ~ I ~ ~ I \ I .  to1;iI c in l i loyt i imt 111 the United States 
tticreiiwl Trimi 9.1 I x 1 0 '  i n  1971) lo 1.14 x 1 0  ' 
iii 1980. an iiiiiiuiil averafe incrciise uf 2.5 percent. 

In the 1970s and 19805, nuclear weapons testing at 
the NTS dominated the Nye Count!. economy when 
described in tenns ofemploynient by place or work. 
Whilc most of the NTS workforce c ~ m t i i ~ t e s  to thc 
Las Vegas area and moht food and other cervices are 
provided at federally subsidircd facilitier on the 
NTS, some county private businesses do provide the 
NTS with support services. 

In 1990, total employincnt in Nye Count) expanded 
t o  i2.889. an inniiial increase or 6.4 percent frorn 
the 1980 figure or 7,860. This increase in  
employnienr was largely coinpohed ot employee\ 
who lived outside Nyc County, as can be seen i n  
Table 4-7 (less than 10 percent live in Nye County). 
The table lists employees by place of work rather 
than by place of residence. This accounts for the 
low number of civilian labor force (9,100) when 
compared to the total number of jobs (17,889). 
Between 1980 and 1990, average annual 
employment growth in Nevada was 5.3 petcent, and 
in the United States, 2.2 percent. Whilc total 
employment in Nye County was increasing during 
this period, employment at the NTS and Tonopah 
Test Range was decreasing. In addition to the loss 
of an estimated 140 NTS jobs held by Nye County 
residents, the relocation of the U S .  Air Force 37th 
Tactical Fighter Wing from the Totlopah Test 
Range resulted i n  the loss of an estimated 51 1 jobs 
held by Nye County residents (SAICIDRI, 1991). 

In 1990, the largest employment secton in Nyc County 
w r c  service industtics (SX.2 percent), mining 
( 1  5.2 percent), goveminent (9.4 perccnt), retail trade 
(6.8 pel-cent), construction (2.6 percent), agriculture 
(1.7 percent), manufacturing ( I .  1 percent). arid 
agncultural services (0.4 percent) (Figure 4-1 7). The 
large percentage of sewice jobs can be explained by 
the large number of jobs at the NTS, kvhicti are 
classified as service. The remaining 4.7 peirerit was 
divided among the following sectors: wholesale ti-ade; 
finance, insurance, and real estiite; arid transportation 
and otilitieh. The specific hre:kdowns are nut shown 
to avoid disclosure of contiilential infoniiaiioti. 

In  1990. average iinnual eat-nings per job i n  Nye 
County were 631,415 (inllated by the larze nuniber 
of  NTS workers), while per capita   ti come nil\ 

$.I6268 (Table 3-71. Job\ at the NTS atid Tonopah 
Test Kange are relatively high paying. For cxample, 
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the average worker received $47,319 in 

compensation in 1994. Consequently, Nye County 
earnings decreased approxmmtely 9 percent over a 
3-year period from 1989 to 1992, a result 111 large 
part due to the decline in  the NTS employment and 
the relocation of the U.S. Air Force 37th Tactical 
Fighter Wing from the Tonopah Test Range. Total 
earnings reponed in 1990 for Nye County were 
S404.9 million. Industrial sectors reporting the 
largest shares of earnings in Nye County in 1990 
included services (64.0 percent), mining 
( I  9.2 perccnt). and government (7.5 percent) 
(Figure 4-17), According to the state of Nevada 
Employment Security Department, 8,780 members 
of the total labor force were employed (Table 4-9). 
while 3211 or 3.5 percent of the total labor forcc was 
uneniployed. The unemployment rate for Nye 
County was lower than the State (4.9 percent) and 
the nation (5.5 percent) (State of Nwada, 1990). 

The federal fiscal year is the period between October I 
and September 30. Total employment at the NTS in 
Fiscal Year 1994 was 7,016 and is expected to be 
approximately 6,580 in  Fiscal Year 1995, a 
decrease of almost 19 percent. This will be the 
lowest employment level at the NTS for Fiscal 
Years 1987 through 1995. In Fiscal Year 1987, 
einpl(iyinent reached a historical high of 9,908. The 
subsequent reduction ol~employment between Fiscal 
Years I988 and I994 can be attributed mainly to 
budgetary constraints and thc nuclear testing 
moratorium (Table 4-11)), 

Total expenditures at the NTS have been decreasing 
over the last five years, from $856.2 million in 
Fiscal Year 1990 to S769.5 million in Fiscal Year 
1994. This decrease can also be attributed to 
budgetary constraints and the nuclear testing 
moratorium (Table 4-1 0). 

POI'UIATION-This section presents the 1990 
population for Clark and Nye counties. In addition, 
~ M Q  cities, Las Vegas and North Las Vegas in Clark 
County, and four towns, Tonopah, Pahrump, Beatty, 
und Amarsosa Valley i n  Nye County. are discussed. 
Summ;iries of population can be found in  

Tables 3-7 m i  4-1 I 

Clark County-According to Ecoriornic Oiirlook, in 
199U the population for Clxk County was 797,142, 

an increase of 314,055. or an average annual 
increase of 7.2 percent from the 1980 ievel of 
463.087 (Schwcr, 1995). The overall increase is 
equivalent to an aniiual average growth for the 
county of approximately 9.6 percent over the 1970 
to 1990 period. By cornpaison, the average annual 
growth for Nevada was approximately 5 percent and 
nearly 1 percent for the United States between 1980 
and 1990. 

The population of the city of La, Vegtis totaled 
268,330 in 1990, an increase of 63 percent li.om the 
1980 level of 164,674 (State of Nevada. l995h). 
The average aniiuill growth of 5.7 percent for the 
1970 to 1990 period was below the county level. In 
1970, the city of Las Vegas accounted for 
46.0 percent of the Clark County population (State 
of Nevada, 1994); by 1990, the City accounted for 
33.7 percent of the total population. 

The population of the city of North Las VC, --as was 
50,030 in 1990, an increase of I .5 percent from the 
1980 level. The average iinnual growth of 
1.9 percent for the 1970 to 1990 pcriod wa\ below 
the county level. In 1970, the city of North 
Las Vegas accounted for 13.3 percent of the Clark 
County population; i i i  1990, the city accounted for 
6.3 percent of the total population in Clark County. 

Nye County-In 1990, the population for Nye 
County was 17,781, an increase of 8,733, or an 
average annual increase of 9.7 percent Irorn thc 
1980 level (Nye County Board of Commicsioners, 
1993). The overall increase is equivalent to an 
annual average growth for the county of about 
10.9 percent over the 1970 to 1990 period. By 
comparison, for the pet-iod 1980 through 1990, the 
average annual population growth for Nevada was 
about 5 percent and nearly 1 percent for the United 
States. 

As the Nye County scat, Tonopah's econotnic hasc 
includes government einploymcnt and a growing 
travel and tourist economy. Howeler, rcccnt layoffs 
at area mines and the transfer of the U.S. Air 
Force 37th Tactical Fighter Wins fi-om the Tonopah 
Test Range have resulted in population losses i n  
Tonopah (Nye County Board of Commissioners. 
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1‘191 

I992 

I993 

Fiscal Year Funding (millions) Employment 

I990 5 x 5 6  2 9.152 

59119 1 

$912 3 

SX65.8 

I /  

8.897 

8.794 

7,704 

1994 b769 5 7,O I6 

I 
I 

Table 4-1 1. Population in the region of influence, 1990 through 1995 
- 

I 

I 

I 

I 

1 

I 

I 

I 

I - 

7.4W 8.777 10.355 11.761 13.357 15.170 

1.652 1 ,775 I .YO7 l.Yl5 1.921 1 .‘I10 

1994). The I990 population in  the town of 
Tonopati was 1,810. Since 1980, the population 
growth  for the town 01. Tonripah l i a s  increased by 
ahout 39 percent. 111 1990, the t o ~ n  accoiinred for 
21 .? peinxnt of t l ic popnl;ition in Xye Couiily: this 
perceiiciige Iiiis dccreaxd since I970 ivlien the t o ~ i i  
:iccouiited i w  30.6 percent o f  the Nye County 
popril;ition (U.S. H u i - i : : ~ ~  of the Ccnsu\. 1991). 

P;ihriitiip i\  the largest itiid i i i os t  rapidly growing 
ciiiiimuiiity i n  Nye County. It nc;irly tripled i n  size 
i n  l he  decadc l i c t~een  1980 and 1990 and ha\ 
continued t o  g m v .  I t  ciui he :uiticipated that  the 
coii i i i i i i i i i ty’\ ri‘p~i~;~[ioii i i s  ii rctireiiicnt centtr  mil 

bedroom cominunity for La\ V c p s  wil l  coniiiiui. to 
attract new residents (Nye County Hoard of 
Commissioners, 1994). The I990 population for  
the (own of Pahrump w a s  7,440. 

Since 1980. p w t h  i n  Pahrump has driven :rrowth 
i n  Nye County. The ;iver;ige ;itini~;iI gr~iwth o f  
3.5 percent Tor the 1970 to 1990 pet-iod wi\ helmr 
the state and niitioiiiil ;weragi.\. I n  I 9911, the c i t y  
accounted for 41 .8 pet-cent o f t h e  pop111:ition in  Nyc 
County: this percentage liiis increnscd \incc 1970 
when the city accounted ior 11.3 percenl ofthe h)i. 
County population ( U S .  Nureati  ili ti le 
Censuh. I991 ) .  
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The population in  Beatty increased dramatically 
netween 1985 and I990 because of the development 
<if the Bond Goid Builfrog Mine and Mill. The 
1 Y Y O  population was 1.652 and has increased only 
slightly iince. Reatty's economy and population are 
based predominately on mining, employment at 
tedcral tacilities. and travci and tourism. Beatty 
may lace potential population losses resulting from 
the depletion of current mineral reserves 
( U S .  Bureau of the Census. 1991; Nye County 
Board (if Commissioners, 1994). 

The popularion of the town of Amargosa Valley has 
ranged from 838 in 1990 to 1,100 in 1995. an 
increase of  31.3 percent in 5 five years. In 1995. 
Am;irg(xa Valley accounted for 4.2 percent of the 
total population i n  Nye County. 

I3OCSING-The housing stock and number of 
building permit\ are discussed in the following 
section for Clark County: the cities of Lds Vegas 
and North Las Vegas; Nye County; and the towns of 
Tonopati, Pahrump, and Beatty in Nye County. 
Table 4-1 2 presents housing characteristics in the 
region (if influence. 

Clark County-In 1990, the housing stock in 
Clark County consisted of 317.188 units, an 
increase of 127,328 units or 67.1 percent over the 
I 9 X O  total  of 189,860. Between 1980 and 1990, 
Clark County housing u n i t  vacancies increased from 
15.969 units or 8.4 percent of the housing stock in 
1980 ki 30,163 vacant units or 9.5 percent of the 
hiiwing Ytock in 1990. The housing market 
coiitinucs to tlourish as the demand for new housing 
con\istcntly exceeds the supply. The increase in 
deiiiand i \  attributable to the influx of retirees and 
other in-migrant population (U.S. Bureau of the 
Censuc, I991 : ULI,  1994). 

The rillinher of building permits issued annually in 
Clark County rose sharply in the rnid-to-late-1980~, 
hith a peak of 26.432 permits issued in  1988. In 
thc cnrly 1990s. the number of permits dropped, 
with 13.027 issued i n  1992. Building permits 
issued i i i  a given year [nay not represent the actual 
number of units built; however. they are indicative 
171 thc Icvel of iiew residential development i n  the 
city tSch\<er. 1995). 

In 1990, the housing stock i n  the city of La\ Vegiis 
consisted ol~109.670 unit\. an increase of 42.629 units 
or 61.6 percent over tlie 1980 total of 67.031 
Berween 1980 and 1990. the city of La% Vegas 
housing units vacancies increased from 4.1197 t i i i i t s  
or 7.1  percent of the housing stock i n  I980 to 
9.935 vacant units or 9.1 percent of the housing 
stock in  1990. 

The outlook for the Las Vegas residential market 
remains very positive for single-family homes. Job 
growth, driven by the hotel and p m i n g  industry. 
should remain strong foi- the next sevct-nt yearc. 
The addition of o\'er I0.000 new lioiel rooms 111 

1995 will create approximately 1.5.000 joh\ i n  that 
sector. Applying the multiplizr cffect, another 
30,000 additional secondary jobs could be created 
in other areas of the economy. This strong job 
growth will fuel demmd for housing i n  all market 
segments. Overall, a strong market is prcijected 
though 1995. Projections bcyond 1995 wi l l  he 
derermined by new economic developirient activity. 
such as another large-scale resort and gaming 
project or the relocation <if other major eiiiployers to 
Las Vegas (ULI. 1994). 

The city of  North Las Vegas' I990 hou\ing stock 
consisted of 15,817 units, an increase of  I .73X units 
or 12.3 percent over the 1980 total 01 l4.099 
Between 1980 and 1990. North Las Vegas hou\ing 
uni t  vacancies increased froiii I .O37 units o r  
7.4 percent of the housing stock in  19x0 to 
1.3 I 2  vacant units or 8..3 percent of tlic hmtcitig 
stock in 1990. 

Nye County-The availability of ;itlordable housing 
Tor senior citizens and lo\+ and tiiiddle~income 
residents and the ability of entry-level buyers to 
obtain financing for housing are of coiicei-ii i n  
Nye County (Nye County Board of C(itrriiii\si(jtiz~~, 
1994). In 1990, the housing stock i n  Nbe County 
consisted of 8,073 units, an increaw 013.X71 units 
or 92.1 percent over tlie 19x0 toliil of 3,102 
(Nye County Board of Comniis\ionrr\. 1993). 
Between 1980 and 1990, N ) e  Courity housing u n i t  
vacancies d e c r e a d  from 768 units or 18.3 percent 
of the housing stock i n  1980 to 1.-11)9 v;icmt t1111t\ 

or 17.5 percent of the liou\ing stiich iii I W I ) .  The  
vacancy rate does iiot rellect \uh\ianciard i i i i i t s  or 
liouscs held Tor occasionill and rccreiitii)ii;iI t t \ ~ , .  

4-61 \ duiiie 1. Chdpler 3 
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Table 4-12. 1990 housing characteristics in the region of influence 

The 1990 Ii(iuiiiig stock in the town of Tonopah 
coi isi \rcd i)f 1.767 units. Some 1,460 were 
occupicd iind 307 viiciint i l7.4 percent). The 
I a r p i  number of houses were built between 1980 
and IOXJ. A major decline in new housing 
cot i \ t in~c t io i i  Iia? bccn experienced since 1984 
iNEEI1A. l993tU. 

In I'I'IO, t l ie Iiotisiiif stock iii tlie town of Pahruinp 
coii\istcd iil 7.514 itnits. The vacancy rate was 
I 3 . X  percent. ;ind 3.029 were ~iccupied (NEEDA, 
! 9 9 3 b ] ,  Fit'!).-ciglit pct-cent of the houses have been 
huilt \ i t ice 1979, and 97 percent of iill housing units 
l i a \ c  been built \iiicc 1969. 

I n  I WO. tlic t iotivi if stock i n  the unincorporated 
;iimt of 1ic;itt) cixisistci l  of 912 units. Of these, 
7(13 wcrc occiiptcd. r~~sulting i n  a vacancy rate of 
i f i . 5  pci-~.cnt. The larfest poition of the houses 
were h i l i l t  hctweeii 1'170 ;ind 1979. A gradual 
declitic iii i i c ~ v  hou\ins h a g  been experienced in the 
pi i \ t  10 \e;it-s. Ninety-lour new slructitres were 
itiidct- co~ihtrttc~i(iii in  I W O  iNtEDA, 199%). 

l Y ~ I 3 l  .I(' I~INANCE ~-Tlic I'itiaiicial chamcteristics 
of poti~nti;il ly atlectcd loci11 jurisdictions are 
prcw~ti lccl i t i  Ibis section. The lociil jurisdictions 
include Cliirk C(iuiity, tlic c i t i c \  i i f  l.as Vegas and 
Ncirth [.;I\ Vcgii\. Clark Cwiity School District, 
Nbi. Cc)iinr?. h c  t m n s  of Tuiiopah and Pahrump, 
i t n d  llii, N!c <'011nty Scl ioi i l  Disti-ict. The finances 
dl Hcatt!, , \ i i i : i sXnw Vnlii.), ;md M;tnhattan are 

I 

1 

i ld l l l l l l l \ l i~ lc l l  h) N>e c l l t l l l t ~ ,  

Government funds discussed in this section are 
those through which most government Cunctions of 
the jurisdiction are financed. Government fund 
types include the general. special revenues, debt 
service, and capital project funds. The general fund 
accounts for financial transxtions related to 
revenues and expenditures of services are not 
accounted for in other funds. Special revenues 
funds are those funds accounted for i n  the proceeds 
of specific revenue sources that are legally restricted 
for specified purposes. Debt service funds account 
for the accumulation of resources for, and the 
payment of, interest and principal 011 general long- 
term debt. Capital project funds are used to  account 
for financial resources for the acquisition or 
construction of major capital Pdcilities. The fiscal 
year for all Nevada jurisdictions is the I 2-month 
period from July I to June 30. 

For inany jurisdictions discussed, ad valorem taxes 
are a major murce of revenue. These are taxes that 
are levied on the assessed valuation of real property. 
Assessed valuation is a valuation set upon real 
estate as a basis for levyins taxcs. Thirty-five 
percent of the taxable value placed upon real 
property is used as the basis for levying propen? 
taxes in most Nevada jurisdictions. 

Table 4- I3 summarixs the fi\c;il position of Clark 
County and Nye County ,juri,dictions in Fiscal 
Year 1994. Columns are presented only 10 facilitate 
iinanctal aiialysis. Such darn iire not  cornpisabie t o  

ii co~i~ol id i l t io i i .  The fund halance\ ; re  the 
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Table 4-13. Financial summary for Fiscal Year 1994, general, special revenues, debt 
service, and capital prqject funds, Clark County and Nye County 
jurisdictions 

resoiirccs rernainin:r from the prior year that are 
;~vail;ihle to he hutlgeted i n  the current year. The 
furid h:ilancc i is  pet-centage ~ S c u r r c n t  expense i s  a 
quick look at how tiiucli reserve would he used i f  
current (due nit t i in a year) cxpznscs had to he paid 
withotit considcsing rcvenues. The lower the 
pcrcentagc, t h e  le\\ :rvailable to pay off ciirrent 
cxpenscs. The followitig sections locus on Fiscni 
Y e x  I99J. 

Clark Courity-Clork County,  incorpor'rtrd in 1909, 
i \  govet-tied h y  21 Board i)f County Ciimmissioners 
and :I c i u n t y  iii;inager. 'Tt i i \  seven-member hoard IS  

elected by cach dkti-ict to \crve staggered fou r -yex  
let-iris. Within the cotiii(y are 5 incorpor;lred cities, 
inc l i~c l i~ ig  Lx Vegas, which is the county sear, and 
13 t ~ t i i t i c ~ ~ s ~ ~ ~ i r ~ ~ t ~ ~ l  l i i \v i i \  ( C k k  Ci)iitity, 1994a). 
Count\ servick,, provided includt. the county 
r eco~~ le r .  a \ \ c \ ~ o I ,  t tcmircr .  sociiil s e n  ices, airport, 
ho\pilai. iiiid ci- i i i i ini i l  j i i \ [ i cc .  111 ;idditii)n, thc 
c011nty pro\ide.; a luil t-iiiige of 1oc;iI servicei, w c h  

as Sire, police, road niainten~iiice and construction, 
animal  control, building inspection. iind ~ i i t e i -  and 
sewage systems to  county residents li\,ing in  
unincorporated areas. 

Total revetriles for 1:iscal Year I991 \vei-e 
$696,950,016, The tWo most ~ ign i f i can t  revenue 
sources for Clark County in Fiscal Year I994 \\ere 
intergovernmental revenues, and ad vaIor~111 t m s \  
and special assessments. Inter~o~cmrne~it ; i l  
rewnies  were approximately 18 percent of to&il 
reveiiites in  Fiscal Year 1904 atid haw uwal ly  hem 
the primary revenue source lor Clark County 111 the  
pasr. Sales and use taxes have hcen ii major  
component of intcrg~~vcrnmental  reveiitics t~cc;iuie 
of growth in the ecoi iomy. In Fisciil Year 1992, tlic 
\late o i  Nevada ~~ i rp le i i l en tcd  21 "Fair  S h r ~ e "  ~ l c \  
tax distribution fornrula th;rt h a d  di \ t r ibut i i~n on 
the point of origin rathei- t l i i i t i  need. Since 1981, 
Clark Couiit) had been r c e i v i n g  f ~ e r  u l e s  tiises 
th;m collected; therefore, [hi< IegiYIatioti had a 



po.;itibc tiscar itnpact fo r  the count) (Clark Count). 
1994;11 

Ad \al(ircin taxes and bpecial ,isscssments are the 
qrcond inov signilicanr revciitie source for 
Clark County, comprising ;ipproximately 23 percent 
oftotal revenues i n  biccal Year 1994. Ad valorem 
taxe\  were hsscd on ini assessed valuation of 
SI7,107,674.808and atiix irate ofS0.713I per $100 
of asressed valuation (Clark County. l994b1. 

Expenditure\ rotaled 8767.61 1.252 tor Fiscal Year 
1994 The t w o  t i ios~ iignificant expenditure 
ialegories tor Clark County i n  Fiscal Year 1954 
were  capital pi-ojects and piihlic safety. As 
1 2  percent (if total expenditures, capital projects 
include major transportatioii improvements 
throughour the c(itintq, :I new government ccnter. 
aiid buildings for family co i i n  services. Public 
\afety expenditure\ wet-e approximately 27 percent 
(it total expenditurci it: Fiscal Year 1994. Included 
i n  this catcgorq tire expenditures f o r  the county 
sl ieri f f .  lire dcpnt-tmciit. iind coroner. 

Kevcnues Iers experiditures were a tiegativc 
$70,661.236 in F i s c d  Year 1594. Debt service 
(principal ;ind interest) W:II $65,178,759. Current 
cxpcn\ch, which ;ire total expenditures less capital 
projccts iiiid dcht wrvice. wcrc 5457,379,897. The 
eitdiny lui id lmlaiicc \tiis i 58 percent of current 
expenhe. Thc ending lhnd hal;ince is the excess t i i  

i i s s 3 h  w e t -  liabilities ;ind rcxrves  (Clark County, 

I 

l09Ja). 

Citv of Las V e c . ; ~  'The city 01 L a s  Vegas was 
incorpornted i n  191 I and has 11 cotiiicil iiianager 
foriii o1 govct-ntiiciit. The city provides lor fire and 
police pnitection (through the Las Vsgas 
Metropolitan Police Deparlmeitt). municipal corn, 
siitiitatioii, construction and tiiain[cnance of roads, 
recreation. and general govei-iitneiit services for 
residents within its approxiinately 213kmz (90mi2) 
iiicorpot-ated iircii. L;rs Vegas is the county seat of 
Clark Count) aiid hiis the largest population of any 
incorporated city i n  the county. 

The two most significant revenue sources i n  Fiscal 
Year I094 lor  the city of  Ix Vrgus were 
ii i teryi)vui~iimcii ial reveti i ics and taxer. 
Iiitcrgn\ ern iiii'ii tal rc \e l l l l~ \  comprised 

approximately 56 percent of t ~ t i i l  re \e i iues.  
Intergovern mental revenues i t i vo l  vc fedci-iil grants. 
cigarette taxes, liquor t:ixcs. u l e s  u s e \ .  inotor 
vehicle privilege taxes. the cit) <hare ot  count) 
gaming licenses. and rcal propetty transfer t:isc\. I n  
Fiscal  Year 1993, taxes here  approxlmatei) 
I6 percent of total revenues. Tax rc\enucs have 
two components: real propel-ty tax aiid personal 
property tax. Both Lire calculated 011 the asses~ed 
valuation of the property. Total assessed value v.a~ 
X4230.821 in 1994. The property tax rate for 1994 
was S0.7247 per % I  ,000 of assessed vaiut.. 

I n  Fiscal Year 1994, the two large\t expci1ditut-e 
categories for the city of L a  Vegah were piihlic 
safety and capital outlay. Public \afety expendi- 
tures. consisting of police. t.ire. correctiwis. tl-aftic 
engineering. arid huilding aid safcty ~ c r v i c c \ ,  \ \crc 
approximately 37 percent of t r i t i~ l  expenditures i n  
this year. Capital outlay, the  second lwgest 
expenditure category. WI\ 25 pet-cent OI total 

expenditures. 

Revenues Icss expenditure\ wcrr ii i i cgat ibc 
$4,051,265 i n  Fiscal Yzar lW1. Ikh t  w r v i z c  \va\ 
s10,319,245. Cutrent cxpense was (;170.?53.405. 
and the fund balance as a perczntiige 0 1  i'tirrent 
expense was 60 percent (City ill. Las Vcg;i\, 1 5 "  
nnd 1994). 

City of North Las Vera-Tile city i l l  

North Las Vegas was iiicoi-pciriwd iii l %KI i i i i d  Iia\ 
a council tiianaper foi-m of yo\e t~ i i i i i c i i t .  The tit! 
provides a lu l l  [range of \enice\ \ \ i t t i i n  II\ I6(1-kiii~' 
(64-mi '1 incorporated area, including g c t i c r i  
government. police. inunicipal coui-t. public ~ l > t ! ,  
highway and streets, health and Canitation. cu l t i i rc  
and recreation, community \iippoi-t. and i t t i l t t i e \ .  

In Fiscal Year 1991, the two i i i o s t  sigiiiftciint 
revenue sources lor the city o f  Noi-th l i i \  V e p h  
were intergovernmental and w x s .  Interg~i\ei-ii- 
mental revenue provided approximately i 5  pcrcent 
of total revenues in Fi\cal Year l W 4 .  l h e  
intcrgovernmental revcnt~c  coiihisted ot. griiiit\, 

shared rrvrnues,  and pa)tnents 111 lieu of taxe\. 
Taxes comprised approsinlately I S  p e r w i t  of t i i t d  
revenues and included ad ~~ I IO I~ IT I ,  count\ option 
motor vehicle\ fuel. and rooiii t;ixc\. I n  lW$, !lie 
ail viiloscni tax iriiti' iii Soflli La\ \'c+i\ \v;i\ 

\'olumc I .  Chapier 4 1.64 



$3.  I I9  per $100 of assessed valuation. The total 
assessed valuation in this year was $66 I.947.000. 

The two largest expenditures for the city of 
North Las Vegas in Fiscal Year 1994 were public 
sality and capital projects. Public safety 
expenditures (police. fire. and protective services) 
comprised approximately 49 percent of  total 
expenditures i n  Fiscal Year 1994. Capital project 
expenditures were the second most important 
expenditure category at 18 percent of all 
expenditures. 

Kevenueh less expenditures were a negative 
.%I.833,081 in Fiscal Year 1994. Debt service was 
$2,528,555. Current expense was 541,768,530, and 
the fund balance as a percentage of current expense 
was 3 I percent (City of North Las Vegas, 1994). 

Clark Cou nty School Distrtct-Clark County 
School District boundanes are the same as those of 
Clark County. The continued rapid growth of Clark 
County has resulted in a shortage of schools and 
school buildings. In the 1988 and 1994 elections, 
bonds for school building programs were approved 
by voters. It is estimated that between 25 and 
38 new schools wil l  be built in the immediate 
future. In  addition, the district is involved in 
asbestos removal and fire safety retrofitting to meet 
Nevada fire code requirements. The construction 
and retrofitting bonds are to be paid with ad 
valorem taxes. 

The key revenue sources for the Clark County 
School District are local and state sources. Local 
sources are monies generated from sales taxes, ad 
valorem taxes, and motor vehicle privilege taxes. 
These revenues were approximately 64 percent or 
total revenues i n  Fiscal Year 1994. The Clark 
County School District portion of the Clark County 
ad viiloreiii tax rate in Fiscal Year 1992 was 
Sl.lO35 per $100 of assessed valuation; this rate 
has not changed since Fiscal Year 1988. State 
sources are revenues generated by the state of 
Nevada and rcccived by the district based on a 
formula. l h e  formula includeb :I standard amount 
per >tiidctit, plus special educational funding. 
Thesc ~cventics were 13 psrcent of total revenues in  
hscai  Year 1994. 

The two major expenditure.. for the district were 
regular programs and utidistrihuted espenditures. 
The regular progt-ams ca tepry  includes 
expenditures such a s  tiisti-iictioti. \upp"t .  and 
transportation for all regitlnr e l e i r r c n t a r ~  and 
secondary students. Regular pi-ogt-inns coinpriied 
42 percent of all expenditures. llndistrihuted 
expenditures are charges not readil) a\\igti:ihle to ii 

program, such as student and instrttcti<m:ii iraff 
support; general and administrative cost?: and m \ i \  

of operating, rnaintaining. atid con\trttctm:r phptc:il 
facilities of the district. These undiitt-tbttred 
expenditures were 25 perccnt [if total eapenditurci 
in Fiscal Year 1994. 

In Fiscal Year 1994. revenue? leis c\penditures 
were a negative $59,179,836. lkbt  service \va\ 
$56,980,872, Current expeiise was S(136.70X.860. 
The ending fund balance \%;is S82, I 17.93 I, wh ich  
was 13 percent of the cur-rent espense (Clark 
County School District. I Y94a anti h). 

Nve County-Nye County i h  govet~ned by :I l ive-  
member Board of County Commissioner\. LVitliin 
the county are six unincoi-pofiited t o w n s ,  including 
Tonopah, the county seat. Thc govcrning body of 
Nye County has direct olenight re\ponsihility for 
the unincorporated towns af Am;irgo\;i Valley, 
Beatty, and Manhattan. County scinices provided 
include the county recorder. :~ssessot-, treasurer, 
social services, and criminal~iisrice. In acldition. the 
county provides a lirnitrxl range ot local kervic 
such as police, road niainteniiiice and construction, 
and animal control. Excluded froin the Nye County 
financial statements are t he  Nye County School 
District and the towns of l~~ino~xi l i  i i i t d  I'ahrutiip. 
These are discussed i n  the lollowing vx t io t i i .  

The two niost significant revenue SOIIIKZ\ (or Xyc 
County in Fiscal Year I994 wcre i t t tet~~~~vi . i~ i i t i iL ' t i t~ i1 

revenues and ad baloretii tax?\. Ititcrgi~\~rninentiil 
revenues were appt-oxinlately 5 5  l p m w t t  of total 
revenues. Major componenti of t h i \  rcvcti i~c vcrc 
supplemental citylcounty relief t :~xc \  i t r i d  i iwtot- 

vehicle fuel taxes. Ad v:ilureiii ti is^". iri, the  ~i~cL) t id  
most significant t-cvctiitc \ iw rcc  lor N!e C ' w t t t t ~ ,  

comprising apprrixiiniitely 27 pei~cettt  of i o t i i l  

revenucs i n  Fiscal Year i49J. Titi, l W 4  a w \ w d  
valuation was R636.4XX.641. ; I t t i1  the l i i x  KIIC wa\ 
S2.6466 per $100 or ;iise\scd valitatiui. 
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The [wo key expenditure categories for Nye County 
i n  Fiscal Year 1994 were general government and 
public safety. General government expenditures 
were approximately 29 percent of total expenditures 
111 biscal Year 1994. Included i n  this category are 
expenditures for county administration, finance, and 
building wrvice7. Public safety, the second most 
significant expenditure at 24 percent of total 
expenditures:, includes the sheriff, search and 
rcscue. and fire departments. 

In Fisca'i Year 1994. revenueb less expenditures 
were a negative 542,221. Debt service was 
519,955. Current expense was $21,389,278. The 
cnding fund balance was $16,416,983. which was 
77 percent of the current expense (Nye 

I County. 1994). 

Tonopali-Tonopah is the county seat of Nye 
County and the \econd largest community in the 
county. The tinincorporated town of Tonopah has 
a town hoard form of governmcnt. The 
unincorporated town mechanism is often chosen 
over incorporation lor financial considerations. An 
tinincorporated town may provide certain services 
and may be allowed certain revenues to fund these 
services. Unincorporated towns may provide a wide 
range of services, but are not required to do so. 
They miiy ucc Nye County services and benefit from 
the cost cf.liciencics of the larger service system 
(Nyz County Board of Commissioners. 1994). The 
town provides a range of services within its area, 
including general government, public safety, 

lid streets, and cultitre and recreation. 

In Fiscal Year 1994, the two most significant 
revenuc sourccs for Tonopah were taxes and 
iiitergo\.ei-iiiiiental revenues. Taxes comprised 
approxiinately 53 percent of total revenues and 
included property taxei and room taxes. In 1994, 
the property tiix rate i n  Tonopah was $3.2403 per 
.B I00 of assessed va1u;ition for an assessed valuation 
of 531.898.584 (Nye County, 1994). 
Iiitcrgovet-nnietital revenue provided approximately 
34 pel-cent of total 1-cvenucs in Fiscal Year 1994. 
Thih revenue ilicluded county liquor licenses, 
county gaining licenses. motor vehicle privilege 
taxes. rclidtaxcs.  and gas taxes. 

The two largest expenditures for Tonopah in Fiscal 
Year 1994 were public safety and culture and 
recreation. Public safety expcnditures (fire 
services) comprised approximately 35 percent of 
total expenditures in Fiscal Year 1994. Culture and 
recreation expenditures were the second most 
important expenditure category at 26 perccnt of all 
expenditures. Culture and recreation includes 
expenses for parks, libraries, swimming p o d ,  fairs, 
and ball fields. 

Revenues less expenditures were S93,WX 111 Fi\cal 
Year 1994. Debt service wiis 566.788. Cun-ent 
expense was $603,012, and the fund balance as a 
percentage of current expense ivas 67 percent 
(Tonopah, 1994). 

Pahrump-The unincorporated town of Pahrump 
has a town board form of government. Thc largest 
community in Nye County, the town pro\ides for 
general government, public satety, public works. 
health. and culture and recreation services for  
residents within its area. 

The two most significant revenue sourcec in  Fixal  
Year 1994 for Pahrunip were taxes and 
intergovernmental revenues. In  Fiscal Year 1904, 
taxes were approximately 49 percent of total 
revenues. Tax revenues have two components: 
property tax and room tax. The propetty tax rate for 
1993 was $2.5830 per S1,000 for an assessed value 
of $225,896,898 (Eye County. 1994). The town 
levies room taxes. Amounts collected I , r  thc Fiscal 
Year 1994 were S72.288 o r  14 percent of all taxes. 
Intergovernmental Irevenlle5 comprised 
approximately 37 percent of totiil revenues. 
Intergovernmental revenucs involve il   no tot- vehicle 
privilege tax, relief tax. county and state grants, and 
gas tax. 

I n  Fiscal Year 1994, the two Inrgest expenditttrc 
categories for Pahruinp were gcneral government 
and culture and recreation General government 
expenditures, consisting o l  adminimation, building 
and grounds, town board, community centcr, and 
advisory planning, were approximately 41 percent 
of total expenditures i n  this year. Culture and 
recreation, the second Iiirgnt cxpl--nditure carzgorq. 
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was 16 percent of total expcnditures. It included 
reiev~\~on.  irecreation. parks. and arena and fair 
irctlvltlei 

Reventic.\ l e v  expenditures were $98,285 in Fiscal 
Y e a r  1994. Drhr service was S90.014. Current 
expense was 571 1.674. and the fund balance as a 
pcrcentagc of current expcnre was X O  percent 
(Pahrulllp. 1994). 

Amar$oia Valley-The town of Amargosa Valley 
i s  locatcd on IJ.S. Highway 95, approximately 
145 kin  ('10 mi) northwest of Las Vcgas. Its 
northern edge is adjacent to the NTS. The town 
encompasses  some 1 ,243  kin' ( 4 8 0  mi') and  
is ab(iut half the size of the state of Rhode Island. 
Its economy is based primarily 011 farming, the 
NrS,  and yeveral small- and mediun-sized mines. 
Ainargosa Valley has no professional government 
management o r  administrativc staff. It is governed 
and funded by the Nye County Board of 
Commissioners. The County Commissioners set the 
annual budget for the town and enact ordinances 
and policies on the recommendation of the five- 
member Amargosa Valley Citizens' Advisory 
Council. The town provides a range of service,& 
including a community center, library, parks and 
recreation. fire protection and ambulance, and a 
senior centrr. 

Ainargosa Valley financial and budgetary programs 
are administered by Nye County and are reflected in 
the Nye County finance section. Construction of 
the Ainargosa Valley Community Center, library, 
and sherifrs substationifire station was financed by 
general obligation bonds. The original amount of 
the bond issue was $735,000, which was reflected 
i n  increased capital outlay in Fiscal Years 1987 to 
1988. The 1987 delinquency rate for ad valorem 
taxes was approximately 17 percent, and it is 
expected that Nye County will have to provide 
additional support to the town i n  the coming fiscal 
years (Blankenship, 1995). 

Nve Countv School Diitrict-Nye County School 
District boundaries arc contiguous with those of 
Nyc County. The school district is governed by a 
se\en-tiiembcr Hoard of School Trustees, who are 
elected to wrvc  lour-year terms. 

The key revenue sources for rhc district are ?tare 
and local sources. Local wurces ;ire iiionies 
generated mostly I l o m  ad valorrni taxes, d i o o l  
support taxes, and franchise t;ixes. These ~ ~ e \ e n u c i  
were approximately 53 percenr of total revenues i n  
Fiscal Year 1994. 

State sources are revenues generated h) the \tale of 
Nevada and received by the district based on ;I 

formula. The formula includes ;I standard iitn<ourit 
per student, plus special educational funding. 
These revenues were 44 percent of  total rr\ciiiies i n  
Fiscal Year 1994. 

The two major expenditures foi- the dislrict uere 
regular programs and operations and niaintenance. 
The regular programs category includei expenditure\ 
such a$ instruction, support, and transportation foi- all 
regular elementary and secondary students. Regular 
programs comprise 39 percent of all expenditures. 
Operations and maintenance costs are thc second 
most significant expenditure for the district. 
comprising I 1  percent of total expcnditut-es i n  
Fiscal Year 1994. This expense includes salaries, 
benefits, purchased services, supplies, and property. 

In Fiscal Year 1994, revenues less expenditures for 
the Nye County School District were a negative 
$1,097,295. Debt service was $4,020,145. Current 
expense was $18,840,821, and the fund balance as 
a percentage of current expense was 27 percent 
(Nye County School District, 1993 and 1994). 

PUBLIC SERVICES-The key public services 
examined in this analysis are public education, 
police and fire protection, and health care. 
Providers of these services in the region of 
influence are public school districts, police and fire 
departments, and hospitals and clinics. Existing 
conditions for each major public service focus on 
those providers that are geographically clme to the 
sites and/or maintain the closest relatims tc1 the 
sites. The level of general public service i g  

determined by student-to-teacher ratios at pi-itnary 
and secondary public schools and by the d o  of 
employees (sworn officers, professional fire- 
fighters, and health care personnel) to serviced 
population. 
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The Supcrlund Amendinents and Reauthorization 
Act of I080 requires st:tte and local jutisdiction, 
w i t l i i n  ~ h t .  I:tiitcd States, to plan for and have the 
capability to respond t o  incidents involving all 
iha~nl-dous miticrials including waste that reside in or 
l p i s h  rhrmgh their ,jiii-isdiction. This process IS 

~mplzmei i rcd through the Local Emergency 
Pl;iniiiiig Committce iind the State Emergency 
Kespoiist. Ciimin~\\ion. As part of this program 
local communit ie\ and counties are required to 
implement m Emel-gcncy Kesponse Plan. These 
pl;m\ dcline chain-of-command, notification 
procedure\, and evacuation procedures for each 
coin mil n i t  y . 

For the past 15 years, the DOE has provided 
training to responders in Nevada through the First- 
On-Scene Program. The environment safety and 
health twining will continue to be made available to 
state regulators. educators. the public, and agencies 
(firdighters. law enforcement. and emergency, 
medical personnel) wi th in  Nevada. Training 
c~i i rses  for environmental safety and health, 
transportation, radioactive materials management, 
en\.ironmentiil rcstoration, and classes that meet or 
exceed fedcrally inandated training requirements for 
personnel involved with the generation or disposal 
of radioactive or hazardous waste can he provided 
by the DOEI'NV. Courses conducted associated 
with transportation activities include: first-on-scene 
respondcr lor law enforcement, firefighters, and 
emergency medical personnel. 

PUBLIC' EDUCATION-The University of 
N e \ d a ,  Las Vegas, was officially established in 
1957. More than 120 graduate and undergraduate 
programs are offered to  a student body of 19,500. 
The university has on-campus research facilities, 
including thc Desert Biology Kesearch Center, 
Center lor Busincbs and Economic Research, 
Nuclear Waste Transportation Research Center, and 
Parentfiamily Wellness Center, The Desert 
Research Institute, a separate division of the 
Cniwrsity and Community College System of 
Nevada, was founded i n  1959 as an international 
center f o r  environmental research. The University 
[if Nebada Medical School trains medical students 
and r c d c n i  physician? at the University Medical 
Cctitct-. w h m  tlie school is located (Las Vegas 
Review-Journal, IW4).  The Harry Reid Center IS 

an environmental studies organization located on 
campus and operated by the university. 

llnder Nevada law. a single public school distt-ict 
serves each county and is rcsponsihle for educatin: 
students from kindergarten through grade twelve. 
The following discussion highlightc the Clark 
County and Nye County school district\ i n  tcrms 0 1  
numbers of studcnts and tcachers and the midctii- 
to-teacher ratio. 

I Ameriroii lrtdiati Ed~~cnrioi~-Uriiier f e d e r a l  i i r i r l  

Tribal Inrw, American lndinri cliiklr~ri i'm hr 
ediicnted in tribally controlled arid , f cd~~r -~ i l l y  
certified schools locntrd on Iridian reseri,atiort.\. 
Federal funds are available through flte Indim 
Education Actjbr the educution of lndiuri d i i l d t ~ e n  
Compensation from the ,ferlernl ,~owr~r in i~~t i t  is 
proisided to any school district who h m  entered i r i r o  

( I  cooperative agreevierit bi.ith Fed.rlrrdly Re'.o~piirrd 
Tribes whether i t  be pn/~l ic .  privntr. or in1 I d i m  
controlled .school. 

Clark Cou ntv . Sc hool District-Approximately 
62 percent of Nevada's total public school enrollment 
i s  in Clark County. The Clark County School 
District, with a 1993 to 1994 enrollment of 
145,327 students, is the largest district in  tlie state 
and the eleventh largest school district i n  the nation. 
A total of 7,928 full-time equivalent licensed 
teachers were employed by the school district. 
These figures result in a student-to-teacher ratio of 
18.33:l for the district. The district has 
184 schools, including 127 elementary schools, 
27 middle schools, 24 senior high schools, and 
6 special schools (State of Nevada, 1 9 9 5 ~ ~ ) .  

With the continued rapid growth of Clark County, 
a 10-year, $600,000,000 school building program 
was approved by voters in 1988. In Fiscal Year 
1990, 2 new schools opened as a result of the bond 
election, followed by 13 more in  Fiscal Year 1991 
As Fiscal Year 1992 began, I 8  new schools opened. 
Eight schools wzre opened for use during Fiscal 
Year 1993, 13 opened i n  Fiscal Year 1994, and 
3 new schools ujill open in Fiscal Year 1995, 
completing the 1988 bond program. Dependinp on 
the amount of additional monies passed by voters. 
it is estimated that between 25 and 38 new school\ 
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POLICE PROTECTION-Police protection i n  the 
region of intluence i c  provided by the Las Vegas 
Metropolitan Police Department, the North 
Las Vegas Police Department, and the Nye County 
Sheriffs Office with stations at Tonopah, Pahrump. 
Reatty. Mercury, atid Amargosa Valley. Each 
provides law enfot-cement services in conjunction 
~ i t h  oi l ier  I:IW enforcetiicnt agencies, including the 
Se \ada  Highway Patrol. 

N o  u i i i i c rs i t l  \ t i i i i i lard\  ciiti lit ci i i l i Ic i>ed to 
dctemiiiic pi-opet- piitrol \IX cim\iilL:ritig the il~itic\ 
t hv  p t r o l  i w e  15  c\pccwd to pertiiimi, w c l i  ;I\ 
responding to d I \  f i r  \ en  tee. coiiditctiiiy 
p r e \ 2 1 ~ 1 ~ ~  p m > l .  : ind pL,rfclrtiittlg m I ~ c d h t i w t t \  
ni i t i i i i i istrat i \c t:i>hs. 'iltc i iti loutit of t i i i i i :  t l i i i t  

should be devoted t o  cacti 01 tlii.\e t h r ~  hroad ;irc;ts 
is largely a policy dectstcin tliiil i \  made locally. 
hascd on expet-ience. Once iiti acccptahle patrol 
staffing level has been dcterniined. it is ntccssar> to 
devise a plan that will prwide for  thc t i i m i  ctiIcmit 
use of officers' time atid the inost productivc 
geographic dicuihution I ICMA. 19821. l'hc 
following discussion de\ci-ibi.s >\%ot-n c)lf.icet- or  
deputy level\  of scrvicc per I.000 p c i p i t l ~ ~ t ~ i ~ n ,  the 
number of vehicles. and the number iittti capacity of 
holding facilities. 

Las V e ~ a s  Metropolitan Police Lkpartment--'rc 
rcduce the duplication of seriicey, effective July I .  
1973. the Clark County Shet-ifl's Depamnent and 
the Las Vegas Policc Department were deactivared. 
and the Las Vegas Metropolitan Police Department 
was activatcd to take their pl;icz. The i i w  

department is headed by the clccted sheriff o f  the 
county. In addition to patrolling the city of 
Las Vegas, the department provide\ sewice for rural 
areas of the county (Keller, l995), 

The department niaiiitiiitis 1.273 s\\ot-ii personnel 
for a level of service oT 3.26 per 1,000 pcoplc. 
Training personnel include 13 \worn officers and  
I0 civilian employees. In addition, there are 
18 sworn and 5 civilian ci-iine prewnt ion  
specialists, which include community relatioii<. 
crime preLeiition, atid Drug Abuse Resistance 
Education officers. Some 82 I vehicles. including 
4-wheel \lehiclcs, motorc)clei, and seat-ch and 
rescue vehicles, are used by the department. The 
holding facility capacity t o r  the Clark County 
Detention Center is 1,650 and thc La\ Vegas 
Iktention Center, operated by the city ofLa\  Vegas, 
is 600 (U.S. Bureau of the Ce i iw~ .  1994; 
Reed, 1995). 

North Las Veras Police I)eDartmciit-Thc 
North Las Vegas Policc Dep;inmetit hits one \tiition 

that has 132 commis\ioncd p d m  o i i i c m  ' lhcrr  
are about I .S officers pcr I.000 North Las Vegas 
residents. The city also has one detentioii c~iitei- 

. .  

\nlunw I .  Chapler1 4-69 



.NEVADA TEST SITE FIA'AI. EtNVIRO.VMESTAL IMPACT ST.4TE.ZfL';VT 

that presently (July 1995) houses 100 prisoners: the 
detention center i i  approximately 50 percenr filled. 
This low occupancy rate is due to the planning of 
this facility to accommodate the projected prisoners 
lor the year 2000. 

Nve Countv Sheriffs Office-The Nye County 
Sheriffs Office. whose main office is located in 
Tonopah, serves the entire county and supports 
substations located in Pahmmp, Mercury, Amargosa 
Valley. Beatty, Smoky Valley, and Gabhs. There 
are 104 sworn officers and deputy personnel, 
2 Drug Abusc Resistance Educationicnme 
prevention officers, and I assistant sheriff in charge 
of training in Nye County. Approximately 2.5 to 
30 training instmctors are on the force. The 
sheriffs office has a tleet of 78 vehicles, including 
4 search and rescue vehicles. 

Fourteen sworn officers and deputy personnel work 
in  the main office i n  Tonopah, operating at a level 
of service of 3.67 per 1.000 people. The station 
also has 13 jailers. Staff also includes one Drug 
Abuse Resistance Educationicrime prevention 
officer. The substation has 23 vehicles, 4 of which 
are search and rescue. Currently, there is one 
holding facility with a holding capacity of I S .  This 
will change to 48 when the new jail is opened 
(Willen, 199.5). 

Pahrunin Sheriffs Substation-The Pahrump 
substation maintains an administrative staff of one 
undersheriff, one area commander, and one Drug 
Abuse Resistance Education orficer. The 
in\,estigations section ha? two detectives. The 
substation cmploys ten deputies and three ser, wants 
for patrol duties. The detention facility staff 
includes eight sworn detention deputies and a 
sergeant. In addition, the Pahrump substation 
einploys two animal control officers. With a total of 
28 sworn officers. the level of service is 1.85 per 
1,000 people. Of the 26 vehicles used by the 
suhstation, 2 are motorcycles and 2 are trucks. The 
detention center at Pahrump has a total holding 
capacity of 37 (Redmond, 1995: Richards, 1995). 

Beattv Sheriffs Substation-The Beatty substation 
has five sworn officers and operdtes at a level of 
service of 2.59 sworn deputies per 1,000 people. 
The substation uses seven vehicles. It has one 

holding facility with four cells and a capacity of 
eight people for up to 72  hours. Hoivever, detainees 
are often transported to Pahrump because its 
holding facility capacity is larger. A new building 
is being added to the Tonopah substation, When 
this facility is completed. detainees will he 
transported there (Sullivan, W., 1995). 

Amarmsa Vallev Suhstdtion-Law enforcement 
services in  Amargosa Valley are provided hy the 
Amargosa Valley substation of the Nye County 
Sheiiff's Department. The substation provides 
services to a I ,683-km' (650-mi') area. hur patrols 
are sporadic hecause of the IOU, number of sheriff's 
deputies. The level of service is 2.01 sheriff's 
deputies per 1.000 people. In addition, the great 
distances the sheriff's depiities must cover affect 
response times and wear 0111 patrol cars at a rapid 
rate. Staff includes two deputies. one part-time 
mechanic, and three dispatchers. The substation 
transports prisoners to the holding facility in Rcatty, 
and most bookings are performed at the Beatty 
substations (Sullivan, W., 1995). 

FIRE PROTECTION-Fire protection for the 
region of influence is provided by the Clark County 
Fire Department, Las Vegas Fire Department, North 
Las Vegas Fire Department, and several volunteer 
fire departments in Nye County (including 
Tonopah, Pahnimp, Beatty. and Amargosa Valley). 

In evaluating the adequacy of fire pi-otection levels 
in any given arca, ma.jor consideratioti intist he 
given to a fit-c department's ability 10 Ii;indle 
efficiently any reasonably anticipated workload. 
This requires an cviiluatioii or the possibility of 
several simultaneous working fires, weather factors 
that might contribute to the spread of fire, the delay 
in  response or the possibility of slow operation at 
the scene, and other demographic or g e o p p h i c  
conditions that might affect the frequency of fire 
occurrence and the response titnc of initial 
firefighting units (NFPA, 1986). The following is 
a description of the current number of fire stations, 
levels of hervice per 1,000 people, nuinher of 
firefighters, and types of equipment. 

Clark County Fire Deuartment-The Clark County 
Fire Department is divided in two sections: urban 
and rural. The urban fire stations are located in 
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areas that are not cities and do not have their own 
fire depanments. The mral fire stations are manned 
by volunteer firefightcrs and are discussed in the 
volunteer fire subsections of this section. 

The urban area Clark Count) Fire Department 
operates out of IS  stations. With 422 uniformed 
personnel ( 1  chief. 2 drpury chiefs, 4 assistant 
chiefs. 8 battalion chiefs. 77 captains, 
100 engineers. and 230 firefighters), the department 
provides a level of service of 1.04 firefighters per 
I .000 prtiplc. The 1995 urban population outside 
incorporated cities in Clark County was assumed to 
he 39 percent ofthe entire Clark County population. 
This reflects the 1990 ratio to the county of the 
populations of Sunrise Manor, Spring Valley, 
Whitney (formerly East Las Vegas), Winchester/ 
Paradise, and Enterprise ( U S .  Bureau of the 
Census, 1994: Vinson. 1995). 

The Clark County station units include 15 engines. 
8 rescue vehicles, 6 ladder trucks, 2 hose wagons, 
1 rnohile air unit ,  3 battalion chief vehicles, 1 water 
tender, I heavy-rescue vehicle, and 1 hazardous 
materials vehicle. In reserve are three rescue 
vehicles and three engines. Reserve vehicles permit 
the repair of first-line equipment without reducing 
fire ground forces and provide additional 
firefighting units during major emergencies. 
Planned acquisition of stiltion units include a heavy- 
rescue chase vehicle and a hazardous-materials 
chase vehicle (King, 1995). 

Las Vezas Fire Deoartment-The Las Vegas Fire 
Department currently has 10 fire stations, but 
3 more are anticipated to he built by the year 2000. 
The department has 303 firefighters, including 
1 fire chief, 3 deputy chiefs, I assistant fire chief, 
6 battalion chiefs, 54 captains, 
52 firefighter/par;imedics, 58 engineers, and 
138 firefighters. This staffing leads to a level of 
service of 11.84 firefighters per 1,000 people. In 
addition, the department has 9 training staff and 
20 fire prevention staff. The department's 
equipment consists of 1 air resource vehicle 
(compressor for air tanks), 11 engines/ pumpers, 
4 ladder trucks, I hazardous materials vehicle, 
6 paramedic trucks, 3 reserve engines, 2 reserve 
ladder trucks. 3 reserve rescue trucks, and 
1 communications unit (Lawson, 1995). 

Citv of North Las Vezas Fire I)eoartnir.nt- l h  city 
of North Las Vegas Fire Dcpwtnient t i i c i i i i t i i i t i \  

three stations: one :idditional ?tatinn \vet\ reccntly 
built. The total nutiibct of firefi:Ii[m I\ X I .  \ \h ic t i  
results i n  a level of  \ctnicc of  I .  15 1 ' ~  e \ c r )  
1.000 people. In additioii, the dep;ii-rmciit ha\ 
I6 paramedics. 2 ti-ainiiis p c ~ n ~ m i i c i .  and J fire 
prevention personnel. I 'qtt i lmicnt c i i i i > t > b  o f  foul 
engine/pumpera. one ladder tl-itch. t \ \ i i  r ewr \c  
engines. two rescue vehicles. :ind \ e \ e i i  :ititoniotiic\ 
(Marchand, I095 1 .  

Volunteer Fire I ~ e p a ~ - t i i i c t i ~ ~ ~ ~ T l i ~ ~ - c  i s  1111 K ~ L ,  
County firc department. Hec;iuse the count) 
population is scattered iitid \tii;iIl. w c h  cireti'y 

volunteer fire department re~poiid\ to fire-related 
calls. Volunteer fire depnittnent\ are privtite. 
nonprofit corporations. The follou itis discussion 
outlines the voluntcer firc dei~cintiicnts i n  1iiiiop:iti. 
Pahrump. Beatti. and Atiiwgcx! Lalie!. 

TonoDah Volunleer Fii-c D~~;ii-ttiient~-Tlic 
Tonopah Volunteer Fire Depnitnicnt operates otit 01 
one station with 27 firefighters. including 1 chief. 
1 assistant chief (both of whom receive salaries), 
and 25 volunteer firefightcrs. This \t;iffin: rewhs 
in a level of sewice of 7.09 per I.000 pi-ople. 
Equipment includes 2 puiiip~r\/cngin~s. 1 tiiini- 
pumper, and one 100-ft aerial ladder truck. 111 

reserve arc one pumper cind m e  1942 vintage 
pumper, which is uwd a s  ii ho\e tciiiler ilaniison. 
1995). 

I 

Pahrumo Vallev Volunteer I:irc Ilc-pattiiicnt- The 
Pahrump Valley V o l u i i i i ~ ~ r  Firc Ikpartiiicnt 
maintains a staff of 30 \ d u i i ~ c c ~  firefighter\. 
resulting in a IevcI ofservicc of I .OX 1iiefi:hters per 
1,000 people. The dcp;irtment cniplojs a paid 
administrative assimiit. Ten of the firefighters are 
emergency medical trcliiiician\. The dcp:ii-tment 
has three statioii5, and equipment coii\ists o1 otic 
pumper, two attack ti-uck\. 0111' util i ty truck. threc 
engines, three water tenders. and oiie he.aiy-t-e\cue 
truck (Duga, 1995). 

Beattv Volunteer Fire Dcoartment and Ambulance 
--The Beatty Voltinreel- kire Depai-tment 
has one fire station wi th  no ctirreiit pliins lor  

1 additional stations. The numher of fireftgliterc 
includes 28 (27 volunteers and 1 paid) fur  a level of 
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\er\  ice of 14.5 I fit-cfighters per 1.000 people. In  
;iddition, thc dqxirttment hii, f i \ t  training personnel 
iiiid five fire-prc\ciitinii per\oriiiel. kquiptnent 
~ n c l u d e s  t \ $o  piiniper\ and one c r e n  cah. which is 
u\cd mi i i i l y  f o r  autom~ihilc r e m i e  
iSul1iv;iii. U . .  19951. 

i \ inarwsn Val ICY \'oluntee~- Fire I~co;irtmcnt-Tlie 
Aiiiargou Valley Voluiiteer Fire Department has a 
lorce of  ;IIX)LII 12.3 voluiiteei-S. leading to a level of 
\e t -vic~ o l  23.12 per 1.000 people. Only the fire 
chiel  I\ a piid employee. The depaitnic~it charges 
for  fire serkiccs to pcnons not living in Ainargosa 
V d l c y .  The service area enconipatses 1,463 kin' 
(565 ini ' l .  ' I t i t  fire department iiiaintains two fire 
f. ~ i ~ i l t t i e ~ .  .' ' ' Station One is located in the town, and 
Station T w o  i\ located neat- t l ie California border. 
Station Oiic has a quick-attack truck. a pumper 
truck. ;I tanker truck., and a van that is used to 
transport cxlrication equipment. Station Two has 
t w i  piinper ti-ticks. The dcpartmcnt has formal 
mutual-aid agreements with tlie State Bureau of 
Fish and Game and the G.S .  Bureau of Land 
Management and responds to calls at Shoshone, 
California. The depaitrnent has no equipment, such 
a s  hnzardous materiiil su i ts ,  for ha7,ardous material 
response. If a hazardous inaterial accident were to 
occur, the department would wait for assistance 
!'rot11 outsidc sources (Blankenship, 1995). 

HEALTH CARE-In Clark County, 1.41 8 medical 
doctors ;ind npproxiinately 5,000 registered nurses 
are registered to pl-acticc, restilting in  a health care 
level of  scnice or 1.37 medical doctors and 
4.84 registered Iitirses per 1,000 people. The 
correcponding l eve l  or w v i c e  for Nye County is 
0.14 medical doctoin and 1.53 registered nurses per 
1 .OOO people, hotli of which are inadequate service 
IcvcIs (Table 4-14). 

Ileaith ciirc in  thc region of inlluence includes 
8 full-service hospitals. 2 medical clinics, and 
3 specid service hospitals located in  Clark and Nye 
counties, with a coiiihined bed capacity of 
1,5.31 bcds, or 1.75 txds per 1.000 people 
(Tahle 4- 1.5). These fac i l i t ies  provide a wide a m q  
of iiiediciil services. including physical 
csaiiiiiiations; Ireatmenl of occupational and non- 
occupational illnes\es; einergenq. intensive, and 
cardiac care; co~~onary care; internal niediciix 

X-I-ay and laboratol-); intei~ti l i t\; ohic inc5  md 
gynecology: neonatal intciiiiw cnre: inpa t~ent  and  
outpatient surgcsy: phariit~lci~iitic;~I\: iq~ti~iiictip: 
dental; reqinitory therap\: and Aillcti iiur\iiig aid 
long-term care. Sei-vice\ provided t)! thL, tlirci, 
special ser\.icc ho\pit;il\ i n c l u d ~  p~clii:itric, 
chemical dependency. and nienti i l  health trci~iiiieiii. 
In addition. the Clark Coiiiity Hc,ilth Ilihtrict 
provides public health c l i i i i c ~  and vi\iting nursc 
services and coordinates the cniergenq medic.al 
service? systctn. Thcre are 3 public hcalth cciiter\. 
20 iiiiiiiuiiiZiition and child health sitcllite clinic\, 
and a hospice program providing 1 4 h i w r  c x c  to 
terminally i l l  patients (Las Vezw Review-lorimall, 
1994). 

The Tonopah Hospital District hits been iiperacing 
at a loss and will be taken ovet- by the Nyr County 
Board of Commissioners. Pahi-ump \*ill open :in 

urgent care facility. Health care cl in ics i n  l3eatry 
and Amargosa Valley are opcrated by t l ie Centrd 
Nevada Rural Health Consortium. Health cart 

service is generally not I-eadily availiihlc to Nye 
County residents. 

The Central Nevada Rural Health Consortium is a 
qu;isi-go\erniiientaI agency that \ w s  o r g ; i n i ~ ~ l  IJ? 
Nye, Lincoln, Washoe, a n d  Eureka couiities t i i  
provide health care services to comniiinities in  ruriil 
Nevada that are iiot large enough to support private 
sector health care. The co~isortii~ni is uiiiler contract 
with Nye County to provide phyrician'\ auistaiit 
supervision, support serviccs. and equipment ti) 

rural areas. One of the clinics i t  rupporry i\ the 
Amargosa Valley Medical Clinic, which einph;i\izes 
family practice hut also provide, ininor eniergrncy 
service. X-ray service, minor laboratory \ vork .  and 
pharmacy services. Physician'i t i s % i \ t a t i t \ ,  n h o  tire 
staffed from Beatty, refer serIoiis c a x ~  to l iospit: i l< 
and special care facilities in  La\ Vegw 
(Blankenship, 1995). 

4.1.4 Geology and Soils 

All DOE administratibe itnits diicussed i n  thi\ EIS, 
including the NTS, NAFR Cornples. and Twiopnh 
Test Range, lie within the nonhem Basin and Rang' 
Physiographic Province. Hecause the\e u n i t s  tiiiie 

s i i i i i la t -  settings. they arc described together a\ ii 
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Table 4-14. Health care personnel in the region of influence (1995) 

Level of Service. 
Clark N p  Clark Nye 

Medical Doctori 1.418 9 I .37 0.34 

.lob Classification Count? County County County 

I<egistei-cd Nurses 5,000 40 4.84 I . 53  

Table 4-15. Primary medical facilities serving the region of influence (1995) 

Facilities Location Number of Licensed Beds 
Clark County 

Chattcr Behavioral Hospital Lrls Vegas 84 
Desert Springs Hospital Las Vegas 225 
Horizon Hospital Las Vegas 28 

Lake Metid llospital North Las Vegas I95 

Montc Vista Hospital Las Vegas 80 

Columbia Sunrise Hospital Las Vegas 6x8 

Las Vegas Federal Medical Center Las Vegas I29 

University Medical Center Las Vegas 560 
Vallcy Hospital Las Vegas 416 
Women's Hospital I A S  Vegas 82 

Nye County 
Dr. Rushell Joy Medical Clinic Tonopah N/A* 
NTS Medical Center NTS N/A 
Nye County Regional Medical Center Tonopah 44 

Nirl appiiciihlc 

Sourrch: DOEINV. 199% I ~ I S  Vegas Re\~iew-loumnl. 1994 

singlc I-cgion Ilowevcr, the greatest emphasis is 
placed on tlie NTS. Discussions of specific 
iidministl-arive units are also included in separate 
subsections when information at a local scale 
increiises unde~-standing and assists i n  the evaluation 
of  inipacts. 

Detailed investigntions 01' the geology of tlie NTS 
have been in progress since 1951, shortly after the 
te>t site was estnblished. The geologic studies werc 
expanded in the 19.iOs and early 1960s as 

underground testing became the established mode 
for testing nuclear explosives. Since then, inany 
regional and site studies have been conductcd that 
have included detailed geologic mapping, sitewide 
geophysical surveys, exploratory drillinf and 
testing, and detailed geotechnical itudies. As a 
result of these many investigations, coinprehhznsivc 
databases are available on vittiially every aspcct of 
the geologic conditions on the NTS and su~-roundtng 
areai. As noted in the Final E f ~ ~ ~ i n ~ i t ~ r z e r i t a ~  I f i t p w i  

St~i te iwf t t  Nei,ada Test Site, N w  Coir~tty, N e ~ , i i r / < i  
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(EKDA, 1977), the NTS is probably the 
geologically besr known largc area within the 
United States. 

4.1.4.1 PhysioKraphy. The NTS and wrrounding 
arcas are in the southern part of the Great Basin, the 
northern-most suhprovincc of the Basin and Range 
Physiographic Province (Figure 4-1 8). The basin- 
and range-province is generally characterized by 
niore or less regularly spaced, generally north-south 
trending mountain ranges separated by alluvtai 
basins that were formed by faulting. The Great 
BnGn subprovince is an internally draining basin; 
1.e.. precipitation that falls over the basin has no 
outlet to the Pacific Ocean. 

The topography of the eastcni and southern NTS 
and the entire Tonopah Test Range are typical of 
the Great Basin, with numerous north-south 
ti-ending mountain ranges and intervening alluvial 
basins. In the northwestern portion of the NTS, the 
physiography is dominated by the volcanic 
highlands o i  the Pahute and Kainier Mesas. 

The relief of the NTS is considerable, ranging from 
less than 1,000 m (3,280 ftj above sea level in 
Frenchman Flat and Jackass Flats to about 2,339 m 
(7,675 f t j  on Rainier Mesa and about 2,199 m 
(7.216 ft) on Pahute Mesa. Figure 4-19 shows the 
general topographic expression of the region. In 
general, the slopes of the upland surfaces are steep 
and dissected, and the slopes in the lowland areas 
are more gentle and less eroded. 

There are three primary valleys on the NTS: Yucca 
Flat, Frenchman Flat, and Jackass Flats. Both 
Yucca and Frenchman Flat are topographically 
closed, with playas in the lowest portions of each 
basin. Jackass Flats is topographically open with 
drainage via the Fonymile Wash off the NTS. 

The topography of the NTS has been altered by 
historic DOE actions, particularly underground 
nuclear tcsting. The principal effect of testing has 
been the creation of numerous craters in Yucca Flat 
basin and a Ichser number of craters on Pahute and 
Rainier Mesas. Shallow detonations were also 
performed during Project Plowshare to determine 
the potential uses of nuclear devices for large-scale 
excavation. Lesser alterations of the natural 

I 

topography of thc NTS and ad.jacent areas habe 
occurred as a result of road building. hand and 
gravel mining, undcrground mining prior t o  the 
crcation of the NTS, and the construction of waste 
disposal areas, flood controls. and drainage 
~mprovements. 

4.1.4.2 Geology. The geology of the NTS cunsi\ts 
of a thick section (more than 10,597 t i1 [34.7hX 111) 
of PaleoLoic and older sedimentary rocks, locally 
intmsive Cretaceous granitic rocks, a variablc 
assemblage of Miocene volcanic rocks. and locally 
thick deposits oipostvolcanic sands and gravels that 
fill the present day valleys (Frizzell and Shulters. 
1990). Figure 4-20 is a generalized geologic map of 
the NTS. More detailed stratigraphic information i s  
available from recently updated maps of  the NTS 
(Frizzell and Shulters, 1990) and Pahute Mesa 
(Minor ct al., 1993). Figure 4-21 shows a 
generalized stratigraphic colunin for the circa in the 
vicinity of the NTS. 

The tectonic history of the region is ver) complex, 
and major structural events have left their imprint 
on the stratigraphy of the area. This region of the 
western United States was a stable continental 
margin until Late Devonian time, when uplift west 
and north of the NTS resulted in  the erosion and 
deposition of thick Mississippian sandstones i n  a 
foreland basin (Poole and Sandberg, 1991 ). 
Compressional deformation during the Sevier 
orogeny produced regional thrusts, folds, and 
wrench faults that fundamentally rearranged the 
positions of the Paleozoic and older sedimentary 
rocks (Armstrong, 1968). The Sevier orogenic zone 
may have been extended with normal faulting prior 
to late Mesozoic time and the intrusion of granitic 
rocks (Hodges and Walker, 1992; Cole et at., 1991). 

Following erosion throughout most of the Early 
Tertiary Period, the area in  and around the NTS 
began to pull apart along low-angle normal faults 
and strike-slip faults associated with the lormative 
stages of the modern basin-and-range structural 
province (Guth, 1981; Hamilton. 1988; Wernicke ct 
al. ,  1988; Cole et al., 1989). Eruptions of the 
southwest Nevada volcanic field occurred in the 
Middle Tertiary Period (Warren et al., 1989; Sawyer 
et al., 1990). Successive cruptions produced no less 
than seven large and partially overlapping calderas, 
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Figure 4-1 8. Basin and Range Physiographic Province 

4-75 Colume 1, Chapter4 

~~ ~~ 



NEVADA TEST SITE FINAL ENVIRONMENTAL IMPACT STATEMENT 

Not to Scale Source DOE f1988J as modlhed from Smnoch (1982) 

Figure 4-1 9. Topography of the NTS 

4-76 Volume 1, Chapter 4 

~ ~~ 



NEVADA TEST SITE FINAL ENVIRONMENTAL IMPACT STATEMENT 

A ml Caldera baundaw 
Nevada Test Site boundaly 

- 
Qa 

QP 

Alluvial depasits: iocally inciudes beach and sand dune dewsits 

Playa dewits: Playa. marsh and alluvial-flat deposits. locally eroded 

Cenozoic voicmic mcks: ConsietS primarily of slliclc ash-flaw tuns. air- 
Cv [- atall tuff9 and tUffaCeOUS Sedmentary rochs. AlSocOntains lo~a18zed basal 

flows. rhyoiitic flows and intiUsIYeS. and andesitlc flows and brsccias 

Mesozoic-granitic Plutonic mchs predominantly quam monzonite anc 
coarsely porphyritic granodiorite 

Pdeozoic sedimentary m h s :  COnsiStS predominantly Of carbnate rock! 

Mti  

5 0 5 10 Miles 
PZ ew 

5 0  10 Kilometers 
Paleozoic CIaSlic rocks: conststs predominantly of shale. siltstone, 
Sandstone and Conglomerate 

Source: FfiaeII and Shullen. 1990. 

Figure 4-20. Generalized geologic map of the NTS 
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Figure 4-21. Generalized stratigraphlc column 
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which were tilled with lava flows and blanketed by 
vast deposits of tuff. 

Cenozoic crustal extension formed normal faults, 
continued dunng and after volcanic activity, and 
caused further tilting and lateral translation of major 
upper crystal blocks. Modern alluvial basins have 
progressively filled with as much as 1,200 in 
(3,936 i t )  of coarse gravels and sands and localized 
deposits of playa silt and clay. Tectonic extension, 
wrench movement, and seismic activity continue to 
the present day. 

I YUCCAFLATANDFRENCHMAN EAT-Yucca 
! Flat and Frenchman Flat, where nuclear testing 

occurrcd, are intermoniane basins typical of basin- 
and-range structure. The alluvium- and tuff-filled 
valleys are rimmed mainly hy Precambrian and 
Paleozoic sedimentary rocks and Cenozoic volcanic 
rocks . 

In the lowland areas of these basins, the 
consolidated rock units are overlain with alluvium. 
On the alluvial fans, the alluvium comprises 
interbedded gravel, sand, and silt with varying 
degrees of cementation. These coarse-grained 
deposits grade to the predominantly clay deposits 
under the playa areas. Limited areas of wind-blown 
sands and silts are also present in portions of the 
lowland areas. 

Mesozoic intrusive rocks are located at the north- 
northeast edge of the Yucca Flat weapons test basin. 
Precambrian and Paleozoic rocks are regionally 
extensive and occur under the basins as basement 
rocks. 

The lowermost 2,999 m (9,840 ft) of the 
pre-Tertiary section consists of Late Precambrian to 
Middle Cambrian quartzites and siltstones. These 
clastics are overlain by 4,599 m (15,088 ft) of 
Cambrian through Devonian dolomite, interbedded 
limestone, and thin, but persistent, shale and 
quartzite layers. Pennsylvanian limestone 
depositionally overlies the Eleana formation along 
the western edge of the basins. The second 
assemblage consists of heterogeneous carbonate 
rocks that lie structurally above the Eleana 
formation as a result of thrust faulting of low-angle 
nonnal faulting (Cole et al. 1989). A few drill holes 

at the NTS have penetrated these "isolated" 
carbonate rocks overlying the Eleana foi-mation. 
Thrust faults have repeated sections of the Paleozoic 
and Precambrian rocks. and low-angle gravily 
faulting has created isolated hlockr of the PaleoLoic 
rocks out of stratigraphic order. Today, most 
prominent structures are related to basin-and-range 
extensional faulting that is younger than the 
volcanic rocks. In the Yucca Flat weapons test 
basin, fault strikes are mostly north-south; in 
Frenchman Flat, structure strikes are mostly west- 
southwest. 

Outflow sheets of tuffs from the volcanic centers 
west of the basins occurred during the Tertiary 
Period and were emplaced on the irregular 
paleotopographic surface of the basins. The 
youngest sediments of the vallcys itre sand and 
gravel, derived from the volcanic and srdimentary 
rocks i n  the surrounding highlands. Tests at both 
locations have been detonated primarily in alluvium 
or in the volcanic rocks. A few larger tests were 
detonated in the underlying carbonate rocks beneath 
the northern Yucca Flat weapoiis test basin during 
the early years of the testing program, and three 
small tests were detonated in granite just north of 
the Yucca Flat weapons test basin at the Climax 
stock (OTA, 1989). Testing near or below the 
water table was common in both the Yucca Flat 
weapons test basin and Frenchman Flat test area. 

PAHUTE MESA AND RAINIER MESA-The 
southwestern Nevada volcanic field, of which 
Pahute Mesa is part, includes a broad volcanic 
plateau underlain by tuffs and l ava  from the 
Timber Mountain-Oasis Valley caldera complex 
and the Silent Canyon and Black Mountain calderas 
north of Timber Mountain (Byers et 91.. 1989). 
This Miocene, rhyolitic, eruptive center produced 
an overlapping complex of fault-controlled calderas 
in the general area of Timber Mountain and Pahute 
Mesa and laterally extensive tabular outflow sheets 
of welded tuff on Rainier Mesa. The Timber 
Mountain caldera is listed as a National Natural 
Landmark by the U S  Park Service. Recent work 
indicates that as many as six calderas may he 
present in the Pahute Mesa area and that the 
calderas may he ellipsoids bounded by faults related 
to basin-and-range structure rather than circular 
collapse structures (Ferguson et al., 1994). 
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Stratigraphic units represent caldera-forming, 
calder;l-filling, and caldera-burying emplacements, 
dependin3 on their location relative to their 
origiriiiting and success~vc eruptions (Fergiison 
et al, 1994). 

All  underground tests within Pahute Mesa, as well 
as Rainier Mesa, have been detonated within 
volcanic rocks. 

OTHER TESTmG AREAS-The DOE has also 
conducted limited nuclear tests in areas beyond the 
four inajor testing areas alrcady discussed. The 
limited testing areas include Buckboard Mesa, 
Doine Mountain, Shoshone Mountain, and the 
Climax stock. 

The area of testing in Buckboard Mesa is located in 
the east-central portion of Timber Mountain, and 
the Dome Mounrdin testing s e a  is located along the 
southern flanks of  this caldera. These two sites 
exhibit the general geologic conditions of the 
caldera complex, that is, a thick sequence of 
volcanic rocks, including welded and ash-flow tuffs; 
volcanic-derived sediments, including sandstone 
and conglon~erate; and basalts. The radial 
fracturing and faulting typical of a caldera are 
present at both of these sites. 

Shoshone Mountain i s  located beyond the Timber 
Mounttdin caldera, but the volcanic rocks derived 
from this volcanic center predominate at this site, as 
well. The pi-edominant rocks include the Ammonia 
Tanks and Tonopah Spring tuffs and ash-flow tuffs. 
There are also exposures of clastic sediments and 
carbonate rocks of Paleozoic age, including the 
Tippipah Limestone and the Eleana formation, on 
the northwest flanks of the Shoshone Mountain 
testing area. At this site, the northeast to southwest 
striking normal fault.: typical of many portions of 
the Basin and Range Province are predominant. 

The Climax stock, located along the northern flank 
of Yucca Flat, was used for testing and 
experimentation. The stock is a granitic (quartz 
monzonite.: and granodiorite) intnision of the Late 
Cretaceous age. The Climax stock occurs at the 
intersection of two geologic structures, the Tippinip 
fault and the Halfpint anticline. and intrudes 
Paleozoic sediments. 

Many of the valleys have playas thai nii14 hold 
shallow water after wiiwii i i l  >tot-iiis. Playa 
sedirncnts are brddcd sand.  ri l t .  o r  cki) ;ind ma) 
include salts. Otlicr \edimcnts in the rcgioii carrieil 
and depositcd by wind are typically \ a n d  and vlt. 
These aeolian sediinents generally are from nearby 
playas or dg river beds, hut can he from ah r .  
These deposits are often retransported by ~trc'ams. 
However, surfaces of relatively stable deposits i n  
the valleys generally have a thin veneer of wind- 
deposited silt. 
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SUBSU RFACE RAJIIOLOG IC SOUKCES- as 
discussed i n  the Finn1 ~ i ~ ~ ~ i r ~ ~ ~ ~ i ~ ~ ~ , ~ ~ i ~ ~ i  /i?ipatt 
Sfutenit,iif. Nei:udo 7esr Siir, I\'?<> C<ii~itty, /Vrr.mln 
(ERDA, 1977), underground nuclear testing has 
resulted i n  unavoidable adverse impacts to liiiid 
resources that render the resources itnusable tor most 
purposes. Underground nuclear tests were begun in 
June 1957, and throuch 1992 there were 
approximately 800 underground tests cmductcd at 
the NTS with yields ranging from zero to 
1,000 kilotons (kt). Underground testing. for the 
purposes of discussion, can be divided into three 
broad categories: shallow horehole tests, deep 
vertical tests, and tunnel tests. In  this section. the 
current condition of the subsurface geologic 
resources. as they have been affectcd b! historic 
activities, is presented. 

Shallow borchole tests &ere conducted between 
1960 and 1968. Some of these tests wet-e safety- 
related, others were conducted as part of  Project 
Plowshare to determine whether nuclear dctonations 
could be used as a method for excavation. The 
shallow tests resulted i n  the drve~opment of some 
large ejection craters, most notably the Sedan Crater 
in the northern end of the Yucca Flat testing a r m  
Sedan, a 104-kt nuclear device detonated 194 m 
(635 ft) underground, displaced ahout 1.2 x 10' tons 
of earth and created a cratcr 390 111 (1,280 f t )  in 
diameter and 98 m (320 ft) deep. McArtliur ( I  991 ) 
estimates that the remaining inventory of surficial 
radioactivity at the Sedan Crater is 344 Ci. The 
total estimate for all releases from shallow boreholc 
tests to the s u ~ i c i a l  soil horizon at the NTS is 
2,000 Ci. 

Deep vertical underground nuclear tests have been 
completed in Frenchman Flat, Yucca Flat, Pahutc 



NEVADA TEST SITE FINAL 1:NVlROSMENTAI. IMPACT STA TEMLVT 

Mesa, Rainier Mesa, Shoshone Mountain, 
Buckboard Mesa, and Dome Mountain. The tunnel 
complex at Rainier Mesa has been extensively used 
for special experiments and tests that require access 
to materials and inonitoring equipment left near the 
point of detonation Figure 4-22 shows the 
locations of the underground tests. The historic 
tests have left their inark on the NTS both in ternis 
of physical dismption and a large subsurface 
inventory of remaining radioactive isotopes. 

The major impacts of an underground nuclear test 
on the physical environment are ground motion, 
disruption of the geologic media, surface 
subsidence. and conramination of the subsurface 
gealogic media and surficial soiis. Ground motion 
is a temporary phenomenon that. with the exception 
of rockfalls and minor land displacements. has nor 
resulted in perinanent cffects on the NTS. The 
cratering, the disruption of underground geologic 
media. and the release of radioactivity into the 
environment have been the most significant impacts 
to the physical environment as a result of historic 
testing ope[-ations at the NTS. The physical impacts 
of vertical underground tests can perhaps he best 
described through a discussion of the events that 
occur after a nuclear detonation. 

Figure 4-23 shows the sequence of events after an 
underground detonation. Within tens of 
milliseconds following detonation, the nuclear 
device and surrounding rock are vaporized, creating 
a “bubble” of high pressure steam and gas. An 
underground spherical cavity is forined by the 
pressure of this gas bubble and the explosive 
monientum that IS imparted to the host rock. As the 
cavity continues to expand, the pressure decreases 
and, usually within a few tenths of a second after 
detonation, equalizes with the pressure from the 
overlying rock. A( this point, the cwity has reached 
its greatest dimensions. Concurrent with this 
pressure decrease, the shock wave from the 
detonation travels outward, crushing and fracturing 
the rock in  the near-test environment. 

As the hot gases cool, the molten rock begins to 
collect and solidify on the cavity sidewalls and in a 
puddle at the bottom of  the cavity. When the gas 
pressure declines to the point where it  can no longer 
support the overlying rock and soil, the cavity may 

collapse, forming a chimney upward from the 
cavity. The collapse occurs as thc ovrrlying rock 
breaks 1nt0 rubble and Calls into the cavity void. 
This process continues until  eithei- the cavity 
completely fills with rubble. the chimney reachec a 
level where the strength of the rock can suppon thc 
overburden, or, as tisually  happen^, the chimney 
reaches land surface. When the chimney rexhes 
the surface, the ground sinks, forming a saucer-like 
subsidence crater. The crater iisually forins within 
a few hours after the detonation. 

Historic deep vertical underground resting h a s  
resulted in the formation of hundreds of craters at 
the NTS, leaving Yucca Flat with a “pockmarked” 
appearance that is even visible on satellite images of 
the area. The craters generally range i n  diameter 
from 61 to 610 in (200 t u  2,000 f t )  and range i n  
depth from a few meters to 60 m (a feu feet to 
200 ft)  depending on the depth of emplacement and 
the explosive energy yield. The dc\elopnient of 
craters has been the principal consequencc (if 
nuclear testing on the terrain of the NTS and was 
one of the unavoidable adverse impacts idcntified in 
the I;inii/ En~~ironnirntiil I n r p m ( ~ f  S i i i i ~ ~ n i ~ n t ,  N n , i i d r r  
Test Sir(,, Nye Currrify, N e w r l n  (ERDA, 1977) (see 
Plate 7, entitled Aerial View of  the Many Crate[-s 
Within Yucca Flat, of the F n r f n r ~ v o r k  f i ) r  tire 
Kesoirrcr Mnrzngernenr P h i  lVoluinc 21). 

In addition to the cavity, chimney, and subsidence 
crater, pressure iidges and small displacement faults 
inay occur at the surface. The surface lrxturing 
and faulting are the result o l  the sudden uplift of the 
carth at the time of dctonation and the collapse 
during the formation of the chimney and crater. 
Another permanent consequence of testing has heen 
vertical displacement along existing faults, 
particularly along Yucca Fault and Carpetbagger 
Fault in Yucca Hat. Vertical displacemerit of as 
much as 2 m (8 ft) has occurred along portions of 
the Carpetbagger Fault. Cratering has occurred on 
Pahute Mesa but, because of the greater competency 
of the rocks in that area and the depths of most tests, 
cratering i n  this test area has been infrequent. 
Fracturing has occurred on the top of Kainier Mesa 
as a result of the loss of strength in the rocks in  that 
area. 

I 
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0 Approximate underground test) 

areas Showing number of tests 
Conducted ~n each area 

5 L, 10 KllometelS 

Source SAICJDRI 1991 DOE 1994a 

Figure 4-22. Location of underground testlng areas and number of tests on the NTS 
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Stage I: 
MIIIiseconds after 
detonation, the cavity 
begins to form. 

Decreasing pressure 
allows rubble lo fill the 
voids which can migrate 
to the surface 

Stage II: 
The cavity is iined with 
fused ealth. A pressurized 

be formed 
:e collapse. 

Figure 4-23. Formation of an underground nuclear explosive test cavity, rubble chimney 
and surface subsidence crater 
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Altlt~iugli titiclear tests may h:iw long-let-ni physical 
ciinscq~tenccs on the physical eiiviroiiiiicnt. effects 
of tlie t n t s  are not synergistic. The sun? of the 
effects o f  multiple tests does not prciduce 
uricxpcctzd consequences. Site select ion factors 
that iire csseiitiiil t o  ensuring both ccititaiiiiiient and 
the integrity of test data have alsc ensured that 
hilures within the Iest tireas have not and would not 

occur. Appendix A describe5 t l ie siting factors in 
greater detail. 

The lriictiit.iiig of the rock i n  the near-test 
environinent may liiivc resulted in sonie alter;itioti of 
the nxtiil.al perliie.ihility of the rocks underlying 
pot-tions of ttic NTS. The shock wave and 
compressive forces lroin the tests can, on one hand, 
increaw t l te pcrnicability hy creating niore fractures 
near tlic test while. on tlic other hand, decrease tlic 
pcrnie;ihility by opening and closing fracture5 at 
sreatcr distmces froin the tmt. According to thc 
Ollicc (if l'eclinology Asscssiiient (OTA, 1989), 
post-tmt tiieasiirenictits (if rock smiples taken froitt 
tunnel complexes gcnerally show that tlie properties 
ill tltc Iio\i rock ai-e unchanged at ii greater distance 
than 3 cav i ty  r a d i i  from thc point oTdetoniition. At 
this distaiicc and beyond, no ffiicluring occut-s from 
the detmiitioii, but the prcexisting fractui-es ai-e 
opencil :is [he shock ~ a v e  propagates throusli the 
l ios t  r(ich and are closed ;rlter the shock \vavc is 
past. In  \otiic instiiiices, tlir closing of tlie I rxtures  
may have  rcduccd the fracture aperture and t i lay  

l iave resulted in sonie permanent reduction in the 
gt-oss pcrmc;ihilily of the rock inass. 

Another cmseque i ice  o l  past uiidei-groiind testing 
hiis beeti tlic formation or pockets of  radioactive 
c~int;imin;itiott surrounding e x t i  tiiiderground test. 
Tlrc toliil :iniotint of radioactivity released into the 
undergrotmd environment during ii test is called the 
I-adioniiclide wurcc tei-m. The S ~ L I I - C C  let-ni includes 
~ i t i i i i e r o i ~  isotiipes that are both sho11- and long- 
l i v e d  E o I  the example used lor  atmospheric testing 
of  a I -k t  nucleat- weapon, mi itiitiiil  release 01 
41 billi(in curie5 decays to about 10 iiiillion cut-ies 
i i i  j u \ t  12 tiout-x. According t o  inl'orniation 
prescntcd i n  L1oi-s et ill. ( l976) ,  thc qumtity of 
raidioxtivity reiiiaining fir)iil ii I -kt  utidei-protitid 
dct~ i i i i t t ( i i t  I X O  days after ilcton;ition is ahout 
45.000 Ci iiticluding 18,570 C:i 0 1  t t . i t i t ini) .  

It should be noted that there is considerable 
uncertainty concerning these estimates. For 
example, Borg et at. (1976) indicate that the actual 
tritium activity after I XI)  days (exprexsed in this 
EIS on a j)er-kilot(in-b:isii) coii ld range froin 
5.570 to 55,770 Ci. 

1 The radionuclide inventories that have been referred 
I to are an ordcr of magnitudc estimate to illustrate 
I the dominance of chon-lived radionuclides soon 
1 arier ii nuclear detonation and the effect of 
I radioactive decay i n  reducing that inventory. More 
I prccisc estimates of the radionuclide inventory for 
1 geologic media ;ire discussed in tlie following text. 
I Estinitites of tlie reinaining in\,entory that tnay be 

available for transport via gt-oundwater and s o i l  
1 contamination are presented i n  tlic sectioiis of the 

NTS EIS that cniicerii hydrology and soils. 

Declassitication of the summed inventory (by 
I radionuclide) that remains i n ,  or within 98 m 
I (321 ft) of, the water tahlc has ;illoii,ed a11 updated, 
I unclassit~ied estimate of the total radionuclide 
I itiventory rrinaining in the subsutdiicc a s  ii result of 
I underground testing iit the NI'S. The estiniate w a s  
I based upon two key references: Borg et al. (1976) 
1 and ii Los Alamos National Laboratory 

memorandum fi-oin 'r. Bciij;itiiin to M. Pankrantz 
IRenjamin, 1995). This meinorandum, which in 
turn, w a s  based upon Goishi el  iil. (1995). liyted the 
rcmai t i i  ng radionuclide i nven tot-y in, or wi tlii 11, 
100 m (028 ft) of the water tabli (as of January 
1994) for Los Alatnos National Laboratory-only 
fission products ;IS well as Los Alarnos National 
Lribotnti)ry d Lawrence Livermore National 
Laboratory unfissioned fissilc miterials, neiitron- 
activated radionuclides, and 11-itium. 

Because the fission products table provided by 
Los Alamos National Laboratory addressed just the 
Los Alsmos Nalionnl Laboratory events, it was 
necessary to first projcct the radionuclide inventory 
for a11 tests. This adjitstnicnt was hascd upon the 
percentage of Los Alamor Nati(ina1 1.ahor;itory tests 
relative to all tests, and i t  resulted i n  the suititwries 
rmscnted i n  Scction 4. I .5.2. 

This estim;ile repi-esents thz sout-ce tcrm exclusively 
for  c\e i i ts  that were detonated witlini 100 in (328 ft) 
o f  [ l ie wi te r  table; therefhre. ii further adjtisinient 1 
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was needed to estimate the remaining inventory 
from tests conducted above this level. To estimate 
this value, the nuiiiber (if announced tests and the 
distribution of tests in proximity to the water table 
( a s  published by Bryant and Fahryka-Martin 
[ I991 1 )  was used. Their work indicates that 
38 percent of the tests were conducted under or 
within 75 ti1 (246 ftj of the water table; thus, the 
total hydrologic source term for the NTS, as defined 
previously, represents 38 percent of the total 
inventory. It is noted that the number of announced 
tests puhlishcd by thew authors has since been 
updated, but it was assumed that the relative 
prop(irtion of shallow and deep events does nor vary 
much from the infiirmation presented in their report. 
Based upon these relative percentages. the total 
inventory frnm all tests was estimated to he 
3.0 x I()* CI. 

There i\ ,onie uncei-tainty regarding this estimate 
includiiig. tht. iincemiiities in the estimation 
[cchniques used by Goioshi et al. (l995), in the 
actual proportions (if Los Alamos National 
I.aboratory tests and water table ta t s ,  and in the 
assumption that the inventories per test are similar 
for tests in or near the water table as compared to 
thoce above the water table. Nonethclcss, the 
estiinatr serves as ii useful rclkrence until  
decl:is\ification efforts allow the release of a mtire 
refined estimate. Insofar as the intent of this 
estimate is ti> prwide a basis for cornpanson with 
the reiiiaining inventories which be measured 
ce.g., surficial soils, waste disposal units, greater 
confinement dihposalj, the estimate is considered 
appropriate. 

GEOLOGIC HAZARDS-Many natural hazards 
could impact facilities at the NTS. the NAFR 
Complex, and the T(inopah Test Range (Guzowski 
and Newman. 1993). Most of these hazards can he 
discounted on the basis of being physically 
unreasonable. Six natural hazards occur at a scale 
that could impact large areas. These include 
scismicity. ~(ilcnnisiii, and four geotechnical 
hazards: soil instability. slope instability, ground 
instability, and flooding. Each of these is discussed 
below, except Flooding, which is discussed in 
Section 4.1 . S .  I .  Surface Hydrology. 

SEISMICTTY-Ground-motion studies have played 
a large role in  the weapons testing program. Sandia 
National Laboratories has developed a program for 
recording surface and subsurface motions resulting 
from underground nuclear explosions (Vortman, 
1979; Vortman and Long, I982a and b). There are 
several factors that influence the level and duration 
of ground motion from underground explosions, 
including (1)  yield of the device: (2) ground- 
coupling at the source of the explosion, which is a 
function of depth of the device, local geology. and 
stratigraphy; (3) geological complexity along the 
transmission path; and (4)  the topography and 
geology at the location receiving ground motion. 
There is always some \'ariation or unknown 
associated with estimating these factors, but because 
of the long history of conducting weapon tests, the 
effects are reasonhly predictahle. 

Seismic activity in the region has recently been 
characterized (Vortman, 1991). This analysis was 
based on I 1,988 seismic events that occurred within 
193 km (120 mi) of the NTS since 1868. Of these 
events, 8,161 were natural, and 3,827 were human- 
induced. The actual number of seismic events may 
he larger because emplacement of instruments 
capable of detecting low-m;ignitutle events is 
relatively recent. Naturally ciccurring seismic 
events are associated with extensional tectonic 
activity characteristic of [he province 
(Sinnock, 1982; Vortman, 1991). 

Three major fault zoneS in the region may he 
currently active: Mine Mountain. Cane Spring, and 
Rock Valley (Figure 4-24). Smell earthquakes 
recently occurred at or near the Cane Spring Fault 
zone and the Rock Valley Fault zone, although no 
surface displacement was associated with either of 
these earthquakes (Cam, 1974). A fault near Little 
Skull Mountain in the southwest part of the NTS 
was the site o f a  5.6 magnitude earthquake in 1992. 
This is the largest earthquake recorded within the 
boundaries of the NTS and may have resulted from 
the magnitude 7.5 earthquake near Landers. 
California, which occurred less than 24 hours 
earlier. Although there was no surface rupture, the 
Little Skull Mountain earthquake was the first to 
cause significant damage to facilities on the NTS 
(Anderson et al., 1993). These facilities, however, 
were built pnor to the more stringent building codes 
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presently followed on the NTS. The earthquake 
caused an estimated $40.000 in damage to the Field 
Operations Center, a two-story concrete-block 
structure located in Area 25 and used by the DOE 
for studies at Yucca Mountain (Anderson 
et al., 1993). 

Additionally, the Yucca Fault in Yucca Flat 
weapons test basin (Figure 4-24) has been active in 
the recent geologic past (Sinnock, 1982; Rogers 
er al., 1987). This f m l t  displaces surface alluvium 
by as much as 18 m (60 ftj. Displacement of this 
young surface alluvium indicates that movement on 
Yucca Fault has occurred within the last few 
thousand to tens of thousands of years; subsurface 
displacement along this fault is 213 m (700 ftj. The 
Carpetbagger Fault lies west of the Yucca Fault 
within Yucca Flat weapons test basin (Figure 4-24). 
In the subsurface, this fault shows about 610 m 
(2,000 ft) of displacement in the past 7.5 x lo6 years 
(Sinnock, 1982). 

Human-induced historic seismic events recorded 
since 1868 include those resulting from ( I  j filling 
Lake Mead, (2) high-explosive tests, 
(3) underground nuclcar-explosive tests, 
(4) postnuclear explosion cavity collapses, or 
(5) after shocks from nuclear explosions 
(Voi~man, 1991). Seismic waves from nuclear 
explosions arc believed to relieve tectonic stress, as 
manifested by earthquakes deeper than 3 km 
(1.2 mi) (Rogers et al., 1987), aftershocks, and 
reactivation of nearby faults in the areas of nuclear- 
device testing (Rogers el al., 1991). Studies of 
nuclear-explosive tests show that these events can 
generate vertical and horizontal displacements on 
nearby existing faults. As much as I02 cm (40 in.) 
of vertical displacement and 15 cm (6 in.) of 
horizontal displacement have been observed 
(Rogers el al., 1991 j. Parts of both the Yucca Fault 
and the Carpetbagger Fault have been reactivated 
from nearby testing of nucleiV devices (Frizzell and 
Shulters, 1990). 

The NTS and the eastern parts of the 
NAFR Complex and Tonopah Test Range are 
within Seivniu Zone 213, as defined in the Uniform 
Building Code (ICBO, 1991) (Figure 4-25). The 
wcsterrn pairs of the NAFR Complex and [lie 
Tonopah Test Range arc within Seismic Zone 3. 

Zone 2B is defined as an area with moderate 
damage potential, and Zone 3 is an area with major 
damage potential. Current design practices require 
facilities to he built to Seismic Zone 4 standards. 

The Final Environrnentrrl Iniprict S r ~ r ~ n ~ r r ~ r ,  
Nevada Tesr Site, Nye Coiuiry, Nevadu 
(ERDA, 1977) reported that only architectural 
damage has heen sustained in the local communities 
for tests greater than 100 kt. Since the Threshold 
Test Ban Treaty. only a few reports of damage to 
local communities occur each year, and these are of 
a very minor nature. Beyond about 48 km (30 mi), 
structures would have to he higher than several 
stories tall before they would be affected. The 
closest location where structures of that height are 
located is Las Vegas. A smaller number of similar 
complaints have been recorded from peopie in Lns 
Vegas high-rise structures. 

Seismic activity may also have some impacts on 
groundwater flow. Water level fluctuations have 
been observed in southern Nevada that may be 
attributed to major eai~hquakes i n  southern 
California. These fluctuations are typically short- 
lived, with water levels rapidly returning to their 
pre-quake levels. Seisinic activity can also fracture 
the rock aquifers, thereby increasing the 
transmissive propenies of the aquifers and the rate 
at which groundwitel. flows throuzh them 

VOLCANISM-Several late Cenozoic, silicic 
caldera complexes oc.cur in an eastward-trending 
bclt between 37 degrees and 38 degrees north 
latitude (Stewart, 1980). A part ofthis belt. which 
includes the mesas of the NTS and part of the 
northwestern NAFR Complex and the Tonopah 
Test Range, has been termed the southwestern 
Nevada volcanic field (Byers et al.. 1989) 
(Figure 4-26). The Stonewall Caldera is the 
youngest (7.5 x 10 '  years) major silicic center in the 
area. Silicic volcanism is characterired by large- 
volume explosive eruptions. 

A transition from predomin;intly silicic volcanism to 
predominantly basaltic volcanism, charactzrized by 
lowvolume mild eruptions. was initiated 
approximately I .O x years ago (Christianicn and 
Lipman. 1977). Since 7.5 x 10" years q o .  only 
scattered. short-duration volcamc activity occurred 
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Figure 4-24. NTS fault map 
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Figure 4-25. Seismlc zones in the NTS area 
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in Nevada. The volcanic rocks are primarily 
basaltic cinder cones and lava flows (Stewart. 1980; 
Sawyer et al.. lW0L The nearest examples of 
Quaternary volcanic cones and lava flows are 
located in Crater Flat. wcst of the NTS 
(,Crowe. 1991). 

Bawd o n  malysis of previous basaltic volcanism in 
the NTS region, there is no evidence of either an 
increase i n  the volcanic rate or the development of 
il large-volume volcanic field (Crowe et al., 1986). 

GEOTECHNICAL HAZARDS-Geotechnical 
hazards are those that present an inherent direct risk 
to structures. Such hazards relevant to the region 
fall under the headings of slope stability, soil 
\Yability. and ground jtability. Although this section 
primarily discusses hazards to engineering, areas 
that are particularly stable for certain activities arc 
also noted. 

Slope Stability-Within the region, no natural 
factors have been reported as affecting engineenng 
aspects of slope stability. External factors that have 
or could affect slope stability in the region include 
load and fracturing and ground motion associated 
with inuclear explosions. Although not reported as 
problematic, caution is warranted for certain 
activities (e.p.. constmction and drilling) 011 or near 
slopes in 01- near areas of previous nuclear testing. 
On the NTS, particular caution is warranted on or 
tiear slopes that have been tunneled for nuclear 
tesfing. Site-specific ebaluation of slope stability is 
nccesary for specific activities. 

Soil Stability-Soils in arid environiiients are 
typic;illy rich in tii~intinorillotiit~. The stiucttire of 
montinorillonite is conducive to  swelling or 
contraclion a s  water is added or removed. Although 
lint rcported a s  problematic i n  the region, sitc- 
specific ev;ilu;ition for  exp:mdable clay would he 
nccessnry lor specific activities because soil5 in the 
region have not bern mapped extenstvely. 

Ground Stability-Certain soil-Jorining processes 
enhance ground ctahilily: development of a 
pavement and accumulation of calcium carbonate, 
which are ofteri coincident. Ground with these 
attributes, notwithbtanding absence of factors fhlir 
would result in instability. inay he preferred for 

certain activities (e.g., waste management and 
foundations). In general, ground that has not been 
reworked by surface flow of water is more likely to 
have these attributes. Site-rpecific evaluation tor 
pavement development, calcium carbonate 
accumulation, and the absence of detrimental soil 
conditions would be necessary for certain activities. 

Ground will tend 10 be less stahle if it: 

is composed of readily weathered and/or 
fractured rocks 

contains void space 

lacks vegetation 

is subjected to: 

- surface flow of water 
- freezing and thawing 
-wind 
-ground motion 
- heaving pumping of groundwater. 

Although not reported as problematic, sile-specific 
evaluation or regional e\~aluation for these factors 
would be necessary for certain activities. 

Certain areas where nuclear devices have been 
tested may be less \table than other areas 
(Figure 4-22). On the NTS, not all nibble chimneys 
resulting from tests have reached the surface: these 
areas are considered to he tinstable (Figure 4-23), 
Such areas are not appropriate for other types of use 
because of their instability; these areas are fenced 
and controlled. Areas in the region where testing of 
nuclear devices may be resumed certainly have to 
take into account ground motion associated with 
that testing. Evaluations of the suitability of iit-ei~s 
for testing indicate that areas that have been used i n  
the past are those most suited for testing 
(Houser, 1968). 

GEOLOGIC RESOURCES- Geologic resources in 
the region are discussed under the heading? of  
economic minerals, aggregate, hydrocarbons. and 
geothermal resources. The inlpact that pahi 
activities have had on geological resources IS a k  
discussed. 
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ECONOMIC MINERALS-Economic minerals are 
discussed under the headings of precious metals, 
base metals, ferroalloy metals, and industrial 
miner~ls. Important mineral commodities in the 
NTS region include gold, silver, copper, lead, zinc, 
tungsten, and uranium (Myhrer, 1990). Mining 
districts are Thown in  Figure 4-27. Should the 
region be opened for public access, areas of 
previous mining could become important for the 
collcction of mineral specimens. 

Precious Metals-Significant gold and silver 
deposits may be present east of Goldfield in the 
northwestern NAFR Complex. Silver may he 
present in  the Oak Spring District at the north end 
of Yucca Flat and west of Area 13: a significant 
amount of silver has been taken from the Groom 
mine in this area (BLM, 1979). A potentially 
economic mineral deposit may remain in the 
Wahmonie District. 

The NTS has been closed to commercial mineral 
development since the 1940s (SAICIDRI, 1991). 
Reactivation of inany other gold districts in the 
region, in responsc to current gold prices and 
modcm extraction technologies, suggests that the 
potential ibr precious metal deposits in the NTS 
region should he considered moderate to high 
(SAICIDRI, 1991). 

Base Metals-Copper, lead, zinc, and mercury are 
known to he present within the region. Economic 
quantities of copper, lead, and zinc have been 
recovered from the Groom minc (Humphrey, 1945; 
Quadc and Tingley, 1983; SAIUDRI, 1991). 

Ferroallov Metals-On the basis of commercial 
tungsten mining operations in the Oak Spring 
District during the late 1950s and early 196Us, the 
NTS region is considered to have moderate 
potential for the occurrence of tungsten skam 
deposits or polymetallic replacement deposits 
(SAIC/IIRI, 1991). Molybdenum is also associated 
with thesc deposits (BLM, 1979). Iron (magnetite) 
is present i n  the region; however, the resource 
potential is considered to be low (SAICIDRI, 1991). 

Industrial Mincrals-.Uranium resonrccs may be 
present i n  the northwestern part of the NAFR 
Complex (BLM, 1979). Zeolitired rocks underlie 

most of the volcanic rocks and the alluvial basins i n  
the NTS region. The widespread occurrence of 
zeolite deposits in the region suggests a low to 
moderate potential for devclopment. Barite is 
known to occur in the region in veins assticiated 
with quartz and mercury, antimony, and lead 
mineralization. Barite veins at the NTS are small 
and impure and do not represent a potential harite 
resource. Fluorite is also present in the region. 
Little is known about the occurrence of tluoritc, and 
its resource potential is assumed to he low to 
moderate (SAICIDRI, 1991 j .  

AGGREGATE-Moht of the alluvial valleys in the 
region have aggregate rcsources at least along the 
flanks of adjacent mountains. The quantity and 
quality of these resources are likely sufficient to 
meet future demand. These resources do not have 
any unique value over aggregate occurring in other 
areas throughout southern Nevada. 

HYDROCARBON R ESOURC ES-Grow et ill. 
(1994) indicated that on the basis of rock type and 
thermal maturity, the northeastern and southern 
parts of the NTS and NAFK Complcx have the 
potential for oil and gas, and the southern part of the 
NTS and the southeastern part of the NAFR 
Complex have the potential for gas. Thermal 
maturity acceptable for oil, however, is just within 
the range of acceptability. Values for both total 
organic carbon and hydrogen index i h  refionally 
continuous; potential source rocks are low. Further, 
late Tertiary extensional faulting in the region has 
likely disrupted any seals that are required for 
hydrocarbon accumulation. Based 011 these 
findings, the potential for hydrocarbon rc'sot~rccs i n  
the region is considered to he low. PrcLioit\ 
investigators have also concluded low potential for 
hydrocarbon resources in the region based o n  
various parameters (Hams et al.. 1980) and on 
reported shows of surface and subhurfacc 
hydrocarbons (Garside et al., 1988). F i p r e  4-28 
shows thc relative potential for oil and gas resource5 
i n  thc region. No occurrence% of oil and gas, coal. 
tar sand. or oil shale in the iregion havc been 
reported. 

GEOTHERMAL RESOURCES-Hot ymngs are 
coininon in the province (Fiero. 1986). However. i f  
water temperatures near Yucca Mountain are 
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Figure 4-28. Nevada petroleum potential 
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representative (50 to 60 "C 1120 to 140 "F]), water 
temperatures in the region may be insufficient for 
commercial power development. Current 
technology reqtures reservoir temperatures of at 
least 180 "C (156 O F )  for commercial power 
generation (DOE, 1988). 

A preliminary assessment of the geothermal 
porcntial of the NTS by the Harry Reid Center for 
En\'ironmental Studies and Professional Analysis 
Incorporated (1994) found that there was very good 
potential for the development of a moderate 
temperature geothermal resource. This resource 
potential was judged to he suitable for the 
development of a binary geothermal power plant. 

1 The North La\ Vegas Facility, which is located in 
I North i a s  Vegas in Clark County, is located within 
I Seismic Zone 2. The soils on the North Las Vegas 
I Facility range from stiff to very stiff silty and sandy 
I clay and clay with interbedded medium-dense 
I clayey a i d  silty sand. The soils at the 
I North Las Vegas Facility are considered acceptable 
I Tor standard construction techniques. 
I 

4.1.4.3 Soils. Soil survey work has been limited 
on the N l S  and surrounding areas to relatively 
small areas of local interest. Areas of local interest 
include specific facilities such as some large 
structures and waste disposal sites. In these cases, 
soil investigations are primarily limited to the 
char:rcterization of specific geotechnlcal parameters. 
I n  some instances, the results of these investigations 
are published in  form documents, e.g. Ho et al 
(1986) discusses the suitability of natural soils for 
i~ciundations for surface facilities at Yucca 
Mountnin. Oftcn, information from these 
investigations has not been published and appears 
in viirtuus pertnit applications and DOE files. A 
great deal of research has been conducted, however, 
into the tno\'ement of contaminants through the 
soils of the NTS and the definition of areas where 
w i l c  h v c  been contaminated. 

aridisols are older and form on more stable fans and 
terraces. 

Soil loss through wind and water erosion is a 
common occurrence throughout the NTS and 
surrounding areas. Portions of some watersheds 
probably exhibit higher erosion rates, but the 
erosion conditions and susceptibility of soils on the 
NTS have not been defined. 

There are limited areas of soils that can be imgated 
on the NTS according to the Nevada map prepared 
by the Division of Water Resources (State of 
Nevada, 1973), and they occur only in the lower 
elevations of the Yucca Flat weapons test basin, 
Frenchman Flat, and Jackass Flats. Elsewhere on 
the NTS, the soils are generally very limited in both 
thickness and areal extent. 

In the Yucca Flat weapons test basin, the soils 
include those soils that can be irrigated with 
moderate limitations and with moderately low 
available water-holding capacity and stony, cobbly 
soils. In Frenchman Flat, the soil classes present 
have severe limitations with low available water- 
holding capacities and soil subject to flooding. The 
soils that can be irrigated in Jackass Flats have very 
severe limitations, coarse textures, and very low 
available water-holding capacities. 

According to Romney et al. (1973), the soils of the 
southern NTS reflect the mixed alluvial sediments 
upon which they form. Soils are generally young in 
profile development and show only weak evidence 
of leaching. In general, soils texture is gradational 
from coarse-grained soils near the mountain fronts 
to tine-grained soils in the playa areas of the 
Yucca Flat weapons test basin and Frenchman Flat. 
Most soils are underlain by a hardpan of caliche. 
Soil salinity generally increases dramatically in the 
direction of the playa areas, with the highest level of 
soluble salts having accumulated in the deeper soil 
profile horizons in Frenchman Hat. 

In general, the soils of the NTS are similar to those The soils on portions of the NTS have been 
of surrounding areas and include aridisols and I contaminated during the conduct of various testing 
cntisols. The degree of soils development reflects and ancillary operations. The largest areas of 
their age. and the soils types and textures reflect surficial contamination are in the Yucca Flat 
their origin. Entisoh gencrally form on steep weapons test basin, Frenchman Flat, 
mountain slopcs where eroston is active. Plutonium Valley, and in scattered locativns in the The 
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western and northwestern parts of the facility. A 
discussion of radiological contamination in the soil 
can he found in the following section. A 
comprehensive investigation is underway to 
determine the risks associated with this soil 
contamination. Actions will be taken as part of the 
Environmental Restoration Program to reduce these 
nsks, as appropriate. 

RADIOLOG ICAL Sounc ES IN SOIL-The 
historical impacts on soils as a result of pas[ 
Defense Program actions have been constderabie 
and, in some instances, thesc impacts are considered 
significant. Lesser impacts include excavation of 
soils for roads and structures, iilteration i n  nature 
drainages and erosion regimes, and the 
contamination of soils. This section describes the 
baseline soils conditions at the NTS. the NAFR 
Complex, and the Tonopah Tcst Range. a s  
documented previously in the Finiii Envirnnnirnroi 
Inrpucl Slatrment, Nevnriu 7rsr S i r ,  N ~ y r  Co~i i in,  
N~evadri (EKDA, 1977). 

Atmosphe n c  Testing--Aboveground nuclear 
weapons tests were initiated 011 Januziry 27, 1951, 
with the detonation of  a I-kt air-dropped weapon 
over Frenchman Flat, and ;I total of I00 tests were 
conducted prior to the signing of (lie Limited Test 
Ban Treaty in August 1963. Atmospheric testing 
included weapons that were dropped by planes. 
those detonated from towcrs constructed to heights 
of 30 to 21 3 m ( I  01) t o  7 N i  I t ) ,  tests conducted on 
land surfice, and tests where the weapon was lofted 
using helium-filled balloons 137 to 457 in (450 to 
1,500 1.t) above the ground. 

Depending on the proximity of the cxplosion to the 
ground suii'ac'ace and the siLe of the yield, siirCace 
disturbances from atmo\pheric testing vary widely. 
The greatest surficial disturbances typically 
occurred when a11 air-dropped weapon penetrated 
the ground surface to a shallow depth (ahout I S  in 
[50 ftl) before detonation. According to 
information procnted by Glasstone ( I  962), such a 
test with a yield of 100 kt would result i n  21 crater 
about 36 111 ( I  20 f t )  deep and about 2 I9 i n  (720 f t )  
i n  diameter. 

Radioactivity from atmospheric tcsts wiis dispersed 
by three primary mcchnnisms: throwour, hase surge, 

and fallout. Throwout occurs at detonation when the 
fireball propels large volumes of rock and soil 
upward. Base surge refers to the settling and 
outward movement of the throwout. Fallout is the 
portion of material that does not settle, but rises and 
merges with the radioactive weapons residues. These 
materials subsequently descend to earth over the next 
few hours or more as fallout. The extent and 
distribution of contamination from an atmospheric 
test was quite variable depending on the height of 
detonation, the yield and type of device, the nature of 
the ground surface, the mass of inen material 
surrounding the device, and weather conditions at the 
time of, and following, the test (DOE, 1988). 
Glasstone ( I  962) documented the chronology of a 
shallow penetration air-dropped test. Typical 
isotopes formed during the historic atmospheric 
testing included strontium, cesium, barium, tritium, 
and iodine. Of these, strontium-91) and cesiuni-I 37 
are of the most concern because of their longer half- 
l ives of 2X and 29 years, respectively. 

Thc vast ma.jonty of radioactivity released during 
atmospheric testing decayed very quickly after each 
lest was conducted. For example, for a I-kt 
atmospheric test, the initial r-elease at-ter I minute is 
about 4.1 x 10"' Ci. This activity i': reduced to 
1 .O x IO '  Ci j u s t  12 hours after the detonation. I f  
the activity remaining after I2 hours is used as the 
basis for cstimates, then about 6.0 x 10'" Ci were 
released during atmosphei-ic testing hetween 195 I 
and I963 at the NTS (OTA, 1989). 

Many of the fission products released diiring the 
detonations were dispersed in tc  the atmosphere, and 
much of the residual radioiictivity h i i y  decayed i n  
the more than 30 years since the last atmospheric 
t e a .  Nonetheless, soiiie ol thc longer-lived 
radionuclides remain i n  the soil and physical 
siructures. Thc primdry radioactive isotopes that 
i-eniain 011 the NTS from historic atmorpheric 
testing include americium, plutonium, cobalt, 
cesium, strontium, and europium. According to the 
lleserl Research Institute 11988) the icmaining 
radioactivity in  NTS soils u i t h i n  1,829 to 3.048 m 
(6,000 to l0 ,OOO ft) of the Ahlc test (ii I -kt aildrop) 
totalcd illmost 15 Ci. Based on thc most recent 
estimates (or Frenchman Lake (McArthur. 1991 ), 
ahout 20 Ci of radioactivity remain i n  t h i s  area. 
M o s t ,  if not all, of this re inainin~ activity can he 



NEVADA TEST SITE FINAL ENVIRONMENTAL IMPACT STATE>WEXT 

attributed to historic atmospheric testing. Residual 
contamination from atmospheric testing may also be 
present in Yucca Flat in Areas I ,  2, 3,4,  7, 8,9, and 
10 of the NTS and i n  Buckboard Mesa in Area 18. 
However, because of the number of underground 
tests that were conducted in these areas. it is not 
possible to discriminate what residuals are 
remaining from atmospheric tests. Contamination 
remaining trom the atmospheric tests in  these areas 
is included within the inventory for shallow 
borchole tests, discussed in  Section 4.1.4.2, 
Geology 

Safety Tesb-Portions of the NTS, the NAFR 
Complex, and the Tonopah Test Range were used 
between 1954 and 1963 for chemical explosion tests 
of plutonium-bearing materials. Because of the 
similarities in the types of tests conducted and the 
consequences of those tests, the NAFR Complex 
and the Tonopah Test Range are included within 
this discussion and are not repeated in  the 
discussion of the affccted environment for those 
facilities. 

The safety tests, or subcritical events, were 
conducted to evaluate the safety of nuclear weapons 
i n  accident scenarios. Two series, the GMX Project 
and Project 56, were conducted on the NTS in 
Areas 5 and I 1 ,  respectively. The GMX Project 
Site was uscd for 24 specillc equation of state 
studies or experiinentr fissile materials. Project 56 
was comprised of four discrete surface safety tests. 
Project 57 consisted of a single test and was 
conducted on the NAFR Complex i n  Area 13; the 
Double Tracks Test was conducted in  the northern- 
most part of the NAFR Complex. An 
environmental assessnient analyzing the potential 
environmental effects of four remediation 
alternatives was completed for the Double Tracks 
Site in April, 1996 (DOE, 1996). During 
preliminary characterization at the site, several 
pieces of highly radioactively contaminated metal 
were located. retrieved, and placed in  a drum at the 
site. Betwen 998 and I .  588 g (2.2 and 3.5 Ihs) of 
plutonium were spread during the test. The recent 
work has shown that contamination of 200 pCilg or 
higher, affects approximately 2.5 acres. Three 
safety tests conducted as part of the Clean Slate 
experiments were performed on the Tonopah Test 
Range. Figure 4-29 shows the locations of events 

1 

1 

I conducted on the NTS and the NAFR Complex and 
I Figure 4-30 shows the approximate areas of 
I plutonium contamination exceeding 10 pCi/g. 
I 
I The safety tests used mixtures of plutoniu~n and 
I uranium that were subjected to detonations of 
I conventional explosives. Concurrent with and after 

these detonations, extensive studies were cunducted 
to understand the dispersal and transport of these 
isotopes in the environment, including uptake by 
plants and animals. These srudies were documented 
in a benchmark series of papers by the Nevada 
Applied Ecology Group, a panel of scientists 
chanered by the DOE to investigate the effects of 
testing at the NTS. 

The immediate effects of the tests included the 
dispersal of plutonium and uranium over signilicant 
areas. To determine the area impacted by theye 
tests. inventories were conducted by the Nevada 
Applied Ecology Group. These invcntones were 
later augmented by extensive field-sampling efforts 
conducted under the Radionuclide Inventory and 
Distribution Program. These studies resulted in the 
definition of affected areas. Figures 4-30 through 
4-37 show the limits of the affected areas and the 
distribution of radioactivity within those xeeiis. 

The total areas that were contaminated and the 
remaining inventory of radionuclides arc 
summarized by McArthur and Mead (1989) and 
(McArthur, 1991) for areas on the NTS and in the 
Final E~i~~ironrnr~itcii Impiicr Stirie~i~rnr, Ni,widci 
Tesf Sire, Nye Cuioily, N e w &  (ERDA, 1977) fol- 
the off-site locations. The GMX Project ion Area 5 
resulted in the contamination of about 2411 acres. 
with estimates of the total remaining inventory 
ranging from 1.7 to 2.5 Ci. 

The Project 56 tests resulted in the contamination of 
about 2,200 acres, with estimates of the remaining 
inventory ranging from 34 to 39 Ci. On the NAFR 
Complex, the two disturbed areas total blightly 
under 1,000 acres, with an estimated remaining 
inventory of about 50 Ci. On the Tonopah Test 
Range, almost 670 acres were contaminated. with 
an estimated remaining inventory of about 65 Ci. 
The ranges in values given are all approximations 
and reflect the limitations in  field sampling of large 
areas, detection equipment, and lahorarory analyses. 
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5 0 5 10 Miles - 
5 0  10 Kilamelers 

Figure 4-29 Locatlons of safety tests on the NTS and NAFR Complex 
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Figure 4-30. Approximate area of plutonium contamination exceeding 10 pCi/g on t h e  NTS 
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A 
N 

0 8,000 16,000 Feet 
Note: 

5.000 Mefer~ data area prel#m$nary. 

Data Obtained from EGgG aerial 
flyover 100 fl  aboveground: 

0 2.500 

Figure 4-31. Approximate area of plutonium contamination plume east of Smallboy site 
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A 

6,000 12,000 Feet  0 

2,000 4,000 Meters 1 
I 

Figure 4-32. Approximate area of plutonium contamination plume north of Schooner site 
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n 

0 Measurement location 

Area Between Giver lsopiethS. 

'eater than 1000 pcitg 17.9 
400 ~ 1000 pCl.'g 22.4 

200 ~ 400 PCiIg 26 9 
150 ~ 100 pCMg 14.4 
l 0 0 ~ 1 5 0 p c i I g  4 4 8  
40 ~ 100 pc,/g 128.7 

1 0 ~ 4 O p C i l g  1 1 7 4  

Note: Dolled ISOpIethS indicate areas 

0 1.500 

500 1.000 Meters 
of high UnCena8nty 

I 

Figure 4-33. Approximate area of plutonium contamination, Area 13 
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A 
L v  

0 400 BOOFeet 

0 120 240 Meters 
- 

. . 

Measurement Iocai~or 

Area Betweep Giver ISOpIethS. 

Greater than 1000 pc i lg  
400 - 1000 pCi/g 

200 ~ 400 p c i l g  
150 ~ 200 pCi/g 
100 ~ 150 pCi/g 
40 - 100 pc i lg  

10 - 40 pCi/g 

Note: Dotted Isopleths indicate areas 
of high uncertainty. 

Figure 4-34. Approximate area of plutonium contamination, Double Tracks Test 
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A 
DK 

n OF PIXEL AREA PIXEL AREA 

25-40 0,538 
40-100 0.657 0.254 
:00-200 0.093 0.036 
200-400 0 057 0.022 

400-1000 
1.ooo-2,ooo 

boundary 

Note. Data obtained from EGBG aenal flyover 
0 1,000 2,000 Meters 30m (100 ftJ aboveground, data prehmioary 

Figure 4-35. Approximate area of plutonium contamination at the Tonopah Test Range, Clean Slate 1 site 
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2 5 ~ 4 0  0.564 0.218 
40~100 0.90 0.349 
100-200 0.501 0 196 
200~400 0.093 0.036 
400-1000 0.132 0.051 

1,000~2,000 0.039 0.015 

0 2 000 4 000 Feet 

0 600 1,200 Meters 
Note: Data obtained from EG8G aerial flyover 

30m (100 fi) aboveground; data preliminary 

Figure 4-36. Approximate area of plutonium contamination at the Tonopah Test Range, Clean Slate 2 site 

4-104 Volume 1, Chapter 4 



NEVADA TEST SITE FINAL ENVIRONMENTAL IMPACT STATEMENT 

! Q r-Y 
0 3,000 6,000 Feet 

0 1,000 2.000 Meters 30m (100 ft) aboveground; data prelimmary 
Note: Data obtarned from EGBG aerial flyover 

Figure 4-37. Approximate area of plutonium contamination at the Tonopah Test Range, Clean Slate 3 site 
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At both on- and off-sitc locations, the primary 
isotopes are plutonium, uraniurn. and arnericium, 
with lesser iiinoiints of cesium, strontium, and 
europium These long-lived radionuclides remain 
today in the surficial soils in  the vicinity of the test 
areas and arc available to be transported by wind 
and uptake by plants and animals. Extensive 
rehearch into the mobility or the isoropes has found 
that wind can transpost the contaminants and 
cortcetirratz them in  inounds around desert shrubs, 
and water can cause plutonium to migrate deeper 
into the <oils with time. The isotopes are now 
I-elatively immobile unless the soils are disturbed. 

Thc uptake of plutonium by plants can vary widely, 
with large intakes as a result of plutonium dust 
settling on the leaves of a plant, while the quantity 
of uptake is almost negligible for movement from 
the soil via the plant's root system. In total, the 
inventory of plutonium in  plants is small compared 
10 the inventory in soils. In a comprehensive study 
of a contaminated area i n  Area 13 of the NAFR 
Complex. 44 Ci of plutonium were estimated to be 
in the soils while only 0.000264 Ci were estimated 
to have entered the foliage. Research has indicated 
that this trend may be as accurate for americium, 
however, which is much more easily taken into the 
root systems of plants. Similarly, the radioactivity 
levels i n  animals has been found to vary widely 
depending on the species, their habitats, and time 
spent in the contaminated area. 

One of the actions being evaluated in this EIS is the 
characterization and remediation of the 
contaminated soils on the NTS, the NAFR 
Complex, and the Tonopah Test Range. Over the 
past two decades, the DOE has conducted many 
different types of surveys and research projects 
concerning these soils. A long-term data baseline 
has been established. the areas of contamination 
have been delineated. air monitoring and 
radiolog,ical surveying continue for key indicator 
parameters (plutonium, noble gases, and tritiated 
water vapor), and an extensive research and 
development project has evaluated alternative 
ntcthods for cleaning up the soils. The final 
disposition of the remaining isotope inventory in 
these s o i l s  will be determined as part of the Soils 
Corrective Active Unit of the Environmental 
Restoration Program 

Nuclear Rocket and Related Tests-A rutinher ot 
activities were conducted at the Nuclear Rocket 
Development Station in Areas 25 and 28. From 
I959 through 1973, the area was used for a sencs of 
opm-air nuclear reactor, nuclear engine, and 
nuclear furnace tests and for the High Energy 
Neutron Reactions Experiment. Equipment and 
facilities rcniaiti from some of thew iicti) ities. and 
there are some limited areas ofcontaminared boils. 
The total estimated inventory of isoropes I-cmaintng 
i n  the soils in  this area of the NTS has been 
estimated to be ahout 1 Ci (McArthur. 1991). Thc 
primary soil contaminants in this area arc isotopes 
of strontium, cesium, cobalt, and europium. The 
disposition of this contamination will be addressed 
as part of the Soils Corrective Action Unit under the 
Environmental Restoration Program. 

4.1.5 Hydrology 

Discussion of hydrology is divided into surface 
hydrology and groundwater. Surface hydrology is 
discussed in terms of hydrographic basins, whereas 
groundwater is discussed in  terms of hydrogeologic 
basins. A hydrographic basin is the area drained by 
a stream system and bounded by topographic 
divides (Rates and Jackson, 1987). A 
hydrogeologic basin is groundw:iter flow from 
source areas located either in the bounding 
mountain ranges or upgradient basins toward 
discharge areas where groundwater is lost to 
evapotranspiration, discharge to the surface water 
regime, or flows underground into downgradient 
basins. The two types of basins are not necessarily 
coincident, but the distribution of surface water 

I certainly has an effect on the distribution of 
groundwater. 

The hydrologic conditions of the NTS have been 
extensively studied, and a very large databasc is 
available concerning the surface water and 
groundwater regimes. In fact, the hydrology of the 
NTS has probably received more scientific scrutiny 
than any other area in Nevada. However, the 
database for areas beyond the test site boundaries is 
not as extensive because of the lack of activities and 
wells over much of the region. The off-site 
database has been expanded i n  recent years through 
a number of regional studies conducted by the 
U.S. Geological Survey, the Desert Kesearch 
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Institute, and other research organizations. Further, 
these organizatiions are continuing to expand the 
scope of their studies on the NTS 3s well, thereby 
addressing uncertainties both on and off the site. 

No surface wiiter features are located ar the 
Nonh Las Vegas Facility. The North Las Vegas 
Facility i s  located in the Las Vegas Valley, which is 
in adesert region between sharp, rugged mountain 
ranges. The lowest point of the alluvial fm is the 
Las Vegas Wash, which drains an area of 2,280 kni’ 
(880 mi’J toward Lake Mead. Stoim water from the 
North Las Vegas Facility is discharged into local 
flood control system. 

4.1.5.1 Surface Hydrolugy. The Great Basin, a 
hydrographic basin in which no surface water leaves 
except by evaporation and which includes much of 
Nevada, i s  part of the Basin and Range 
Physiographic Province (Stewart, 1980). The NTS, 
the Tonopah Test Range, and all hut  the southern 
comer of the NAFR Complex, are within the Great 
Basin (Figure 4-38). Similarity of the physical 
environment throughout the region allows general 
discussion of surface water of the NTS. the NAFR 
Complex, and the Tonopah Test Range. This 
general discussion of all the areas is centered on the 
NTS and, unless otherwise specified, referred to 
’imply as “the region.” 

Discussion of specific areas are included where 
significant differences exist or where information at 
a local scale increases understanding and assists in  
the evaluation of impacts. Consistent with the Great 
Basin, hydrographic basins of the region have 
internal drainage controlled by topography 
(Figure 4-39). Streams in the region are ephemeral. 
Runoff results from snowmelt and from 
precipitation during storins that occur most 
commonly in  winter and occasionally in fall and 
spring, and during localized thunderstorms that 
occur primarily in the summer (DOE, 1988). Much 
of the runoff quickly infiltrates into rock fractures or 
into the dry soils, some is carried down alluvial fans 
in  arroyos, and some drains onto playas where it 
may stand for weeks as a lake (DOE, 1986). These 
playas cmphasize a perennial water deficit that has 
characterized Nevada at least in  historic times 
(French et al., 1984). 

Hoods on alluvial fans and playas i n  the region are 
most likely to have an impact on DOE facilities or 
activities. The discussion below giws definitions 
and mechanisms. The potential exists for sheet flou 
and channelized llow through arroyos to cauw 
localized flooding thrciiighout the NTS. Howevcr. 
because of the size of the NTS, no coinprehcnsive 
floodphiin arialysis has been conducted i n  the NTS 
region to delineate the 100- and 50Wyear 
1-loodplains (see Tables 4-16 and 4-17). A nse iii  

the surfiice elevation of any standing w t e r  011 n 
playa creatcs a potential flood hazard. 

Playas in the Yucca Flat weapons test basin and 
Frenchman Flat i n  the northeastern and eastcm parts 
of the NTS, respectively. collect and dissipate 
runoff from their respective hytlrofraphic hawis 
(Figure 4-39). Control Point and News Knoh 
arroyos (informal namcs), and Gap Wash, Red 
Canyon Wash, Tongue Wash, and the Aqueduct 
arroyos in the Yucca Flat weapons test basin pose ii 
potential flood hazard to existing facilities. Control 
Point and News Knob arroyos have been asse~sed 
for flood hazard (Miller et al., 1 9 9 4 ~ ) .  

Arroyos in Frenchman Flat that pose a potential 
flood hazard to existing facilities are Barren Wash, 
Scarp Canyon, Nye Canyon, and Cane Spring. The 
first three of these arroyos have also been asszssed 
for flood hazard (Schmeltzer et al.. 1993a and b; 
Miller el al., 1994a and b). Ground-surface 
disturbance and craters associated with underground 
nuclear tests have rerouted parts of natural drainage 
paths in  areas of nuclear device testing. Some 
craters have captured nearby drainage, and 
headward erosion of drainage channels is occurring. 
However, this is considered to be negligible. In 
some areas of the NTS, the natural drainage system 
has been all but obliterated by the craters. Thc 
westem half and southernmost part of the Krs have 
arroyos that carry runoff beyond the NTS 
boundaries during intense storms (Figure 4-39), 
Fortymile Canyon, the largest of these arroyos, 
originates on Pahute Mesa and intersects the 
Amargosa arroyo in the Amargosa Desert about 
32 km (20 mi) southwest of the NTS. Thc 
Amargosa arroyo continues to Ikath Vnlley, 
California (ERDA, 1977). 
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NOT TO SCALE 

Source Modifred from Fero 1986 

Figure 4-38. Great Basin 
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Table 4-16. Flood regulations relevant to waste management and other facilities on 
the NTS and NAFR Complex 

Flood Regulations Title 

DOE Order 6430.lA 

DOE-STD-1020-90 

General Design Criteria 

Natural Phenomena Hazards Design and Evaluation Criteria for  Department of Encrgy 
Facilities 

Executive Order 11988 Floodplain Management 

Executive Order I1990 Protection of Wetlands 
~ 

44 CFR Part 9 Floodplain Management and Protection of Wetlands 

44 CFR Part 65 ldentitication and Mapping of Special Hacard Areas 

10CFR Part 1022 

40 CFR Part 264. I8 

Compliance with FloodpiaidW~ctlands Environmental Review Requirements 

Hazardous Waste Management Unit - Location Srandards 

411 CFR Part 264 193 Containment and Detcctmn ot Release, 

40 CFR Part 270.14 

NAC 444.8456 

Contents of Part B: General Requircmenls 

Location of Stationary Facility for Treatment, Incineraliun or Disposal of Hazardous Waste 

Table 4-17. Applicable flood events and other information regarding regulations 
listed in Table 4-16 

UOE Order 6430.1A 

Implied by rrfercnccs 10 11 CFK Pan 9 

I 

40 CFR Pan 270.14 
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Areas prone to flooding surround Fortymile Wash, 
a major tributary of Fortymile Canyon. Tonopah 
Wash, which runs southwesterly across Jackass 
Flats from Jackass Divide in the south-central part 
of the NTS, is a major tributary to the Amargosa 

I arroyo. Fortymile Canyon and Jackass Flats 
hydrographic basins pose a flood hazard to off-site 
areas (SAICIDRI, 1991). Rock Valley arroyo 
trends westward from the southernmost part of the 
NTS to Ash Meadows in the east-central part of the 
Amargosa Desert (ERDA, 1977). Arroyos trending 
southward. from Red Mountain pose a potential 
flood hazard to sewage lagoons that service 
Mercury 

Playas in  Papoose Valley and Emigrant Valley on 
the NAFR Complex, northeast of the NTS, collect 
and dissipate runoff from these hydrographic basins. 
Arroyos originating in the Belted Range and Chalk 
Mountains cross Area 13 and trend to Groom playa 
in Emigrant Valley (DRI, 1988). Playas in Kawich 
Valley and Gold Flat, on the NAFR Complex north 
of the NTS, collect and dissipate runoff from the 
northern part of Pahute Mesa (ERDA, 1977). 

Five hydrographic basins are within the boundaries 
of the Tonopah Test Range: most of Cactus Flat and 
parts of Stone Cabin Valley, Ralston Valley, 
Stonewall Flat, and Gold Flat (Figure 4-39). Playas 
in these hydrographic basins collect and dissipate 
runoff from these basins. Arroyos originating in the 
Cactus Range, Goldfield Hills, and Stonewall 
Mountain trend through Range 71 

SPRINGS AND IMPOUNDMENTS-Throughout 
the region. springs are the only sources of perennial 
surface water. These are restricted to some short 
reaches of the Amargosa arroyo and pools at some 
large springs (Figure 4-40). Most water discharged 
from springs travels only a short distance from the 
source before evaporating or infiltrating into the 
ground (DOE, 1986). 

Discharges from springs, seeps, and marsh areas in 
the westem hydrographic basins in the region range 
between less than one and several thousand gallons 
per minute; typically, discharges are several tens to 
several hundreds of gallons per minute in the larger 
springs. The largest discharge is at Crystal Pool in  
Ash Meadows (DOE, 1988). According to 

information provided by the U.S. Depdl-tment of the 
Interior Texas. Nevares, and Travertine Springs in 
Death Valley (located downgradient of the NTS) 
provide a potable waLer supply for park visitors and 
a privately owned resort that includes restaurants, 
motels, hotels, and a golf course. Moore (1961) 
provides data on discharges from springs on the 
NTS and vicinity. The largest three of the nine 
springs listed, Indian, White Rock, and Cane 
Springs, discharge greater than 1 galhnin; all others 
discharge less than 1 gal/min. Prior to any actions 
that may result in discharges to these limited surface 
water occurrences, reviews will be made to cnsurc 
compliance with appropriate Executive orders and 
federal and state environnient;il laws and 
regulations. 

A small lake, locally known as Crystal Rewrvoir, 
with a storage capacity of 2.3 x 10" m3 

(1,860 acre-feet [ac-ft]) is present in thc Ash 
Meadows part of the Amargosa hydrographic basin 
(Figure 4-40). Water for the reserwir is supplied 
by aconcrete flume from Crystal Pool (Giampaoli, 
1986). The reservoir was recently drained and 
cleaned by the U S .  Fish and Wildlife Service. 

Many impoundments have been constructed on the 
NTS for operations there. The impoundments on 
the NTS do not support any vegetation stands that 
qualify as wetlands. Any actions that could affect 
these impoundments will receive the same type of 
review for regulatory compliance as that discuszed 
above for the spring dischar, ITe areas. 

SURFACE WATERCHARACTERISTICS-Little 
data on characteristics of water in  the region h a w  
been collected because all streams i n  the region are 
ephemeral, and only a few springs have been 
sampled. Moore (1961) presented results on 
chemical and radiological analyses for eight springs 
on the NTS (Table 4-1 8). Tabulated data suggest 
that concentrations of chemical and radiological 
constituents are within naturally occumng ranges. 

As part of the DOE NTS Monitoring Program, 
potable water from groundwater wells, spring water, 
well reservoirs, waste disposal ponds, and sewage 
lagoons are routinely sampled for radiological 
substances in  accordance with federal, state, and 
local regulations (DOENV, 1994a). 

I 
1 
I 

I 
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? Indian Spring 
98-66 

source DOE 1988 Reservoir 

Figure 4-40. Location of springs on the NTS 
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Table 4-18. Chemical and radiochemical analyses of water from springs on the NTS 

Specific 
Conductance Total Hardness (m CaCa,) 

Miemohm (ppm)h Total Noncxbonolr 

Spring Date of Dissolved PeKe"1 
Solids SCdl"rn 

'F pH in SO, '  A l '  Fe" Mn' Ca' Mgl Sr" Na' K" HCO,' CO,' SO," C1' F" NO," PO,' No. Collection 

at 25 "C 
74-66 9/19/57 66 7.9 425 M 0 0 10 0 00' 32 n y.2 0.0 37 7 8 163 0 28 20.0 o 5 19.0 0.25 298 118 0 ~ Y Y  
7 4 ~ 6 6  3/24/58 64 8.0 403 63 .0 .U0 .OO 311.0 9 2 <.I 36 7.6 IS2 30 19.0 .7 18.0 .oo 2x8 111 (1 399 
79-61 9/17/57 70 6.9 291 
79-61 3/25/58 53 6 9 114 
83-63 9/17/57 53 7.7 207 
8 3 6 3  3/24/58 54 7.4 192 
8 8 ~ 6 3  9/18/57 61 8.3 346 
88-64 5/1/59 56 6 9  188 
89-65 4/5/57 56 6 9 215 
89-65 9/18/57 59 7 I 222 
89-65 3/21/58 48 7.2 197 
89-65 5/19/59 67 8.8 219 
90-67 4/28/58 55 7.5 241 
90~68 4/30/S9 52 7.1 260 

71 2 .08 .OO 20.0 3.9 .O 19 18.0 147 
50 3 .44 00 7 2  1.0 < I  14 6 4  48 

SO .o .23 .OO 4 8 .0 <. I  37 3.2 81 
65 .2 .@4 .OW 7.2 1.0 .2 66 4.0 158 

53 .6 .?I .oo 4.8 ~I .o 40 3.0 88 

43 .6 .95 00' 3.2  0 c.2 47 2.2 95 
no 1.1 .62 00 4.8 .n .o 39 5.4 72 
52 . I  03 .oo 4.0 2 0 42 5.4 78 

119 8 44 40' 6 4  n < I  35 7 4  66 ~~ ~~ 

48 7 30 .on 4.8 .o <.2 39 4.0 so 
57 I .00 ,Ou' 1 8 0  4.9 c I 22 6 4  116 
64 . I  . I 3  .00 16.0 3 9  c 2  31 4.0 118 

n 
0 
0 
0 
0 
2 
0 
0 
0 
0 

I3 
0 
0 

11 
15 
16 
19 
18 
25 
23 
29 
32 
23 
14 
I 4  

6 0  
3 0  
7 2  
6 0  

4 0 
110 
8 0  
6 0  
9 0  

II 0 

14 0 

90 

.7 . I  10 
3 2 0  9 
2 4 6  45 
3 4 2  40 
6 .6 2 2  
4 0 I ?  
4 4 9  50 
.4 4.8 .65 
6 4.8 .45 
.6 1.9 .55 
3 .n . I 0  
4 .0 .21 

222 66 0 322 II 
123 
172 
164 
256 
172 
204 
I 81 

22 
12 
I 2  
22 

8 
I2 
I 1  

243 16 0 
167 12 0 
189 65 0 40 
202 56 ( 1  52 

198~66 5/1/58 50 7.2 358 61 . I  .08 00 4 2 0  7.8 < 2 17 4.8 148 0 36 12.0 .4  0 .OO 254 117 I6 211 

' SiO,=silica: Al=dluminum. Fe=iiun; Mn=manganesr: Ca=cdcium. Mg=maprrium. Sr=stiuntium. Na=rodiuia. K=potarsium: HCO.,=hzcarbonalr; CO,=c;ubonate: SO,=sulratc. Clkchlondc; 
Frfluondr, NO,=nitrate. PO,=phosphate 
Dissolved constiNents given in pans p . r  million 

'In solution at time of andlyris 
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There is no known human consumption of surface 
water on the NTS. In fact, no public water supplies 
are drawn from springs in Amargosa Valley, which 
is located downgradienr from the NTS along the 
primary pathway for surface water flow. The 
closest surface water supply that is used for public 
consumption is Lake Mead, which supplies a large 
portion of the water demand of metropolitan Las 
Vegas. Water availability and weather permitting, 
grab wmples from open reservoirs, springs. 
containrnenr ponds, and sewage lagoons are 
collected monthly. Analyses for gamma emitters, 
gross beta, and tritium are conducted monthly; 
analyseh for plutonium-238, -239. and -240 are 
conducted quanerly; and analysis for strontium-90 
is conducted annually. 

The annual average for each radionuclide analyzed 
in suriace waters is presented i n  Table 4-19, along 
with results from analysis of tunnel seepage. The 
annual averages for open reservoirs and natural 
springs are cornpared to the Denved Concentration 
Guides for ingested water. Gamma results for all 
samplc locations indicated that radionuclide levels 
were consistently below the detection limit except 
for samples from the containment ponds. The 
containment ponds were constructed to catch 
contaminated runoff from the tunnel complexes. 
With the exception of containment ponds, no annual 
average concentration in surface waters was found to 
he statistically different from any other at the 
5-percent significance level. The analytical results 
from the Area 12 containment ponds showed 
measurable quantities of radioactivity (DOE, 1993). 

Open reservoirs have been established at various 
locations on the NTS for industrial uses. The 
annual average gross beta concentrations were 
compared to the Derived Concentration Guide for 
ingested water, listed in  DOE Order 5400.5, even 
though there was no known consumption of these 
waters. The appropriate data are shown in  
Table 4-20 (DOE, 1993). 

Of the nine natural springs found on the NTS, seven 
are consistently sampled. The other two springs, 
Tub Spring and Gold Meadows, are sampled when 
the discharge is large enough to allow sampling, 
which is inirequent. Thesc springs are a source of 
drinking water for wild animals on the NTS. The 

annual average gross beta rcsults for each spring arc 
shown in Table 4-21 and compared to the 
strontium-90 Denved Concentration Guide for 
drinking water; however. the water is not uwd for 
human consumption. The highest rewlt uac for 
Keitman Seep, which was \ t i l l  below the Derived 
Concentration Guide (DOE, 1901). Sprins 
discharge samples have also heen nnaly~ed for 
specific radionuclides (tritium, three isotope\ of 
plutonium, and strontium). The average anrittal 
concentrations for these radionuclide5 are also 
below the Derived Concentration Guides based 
upon 4 millirem (mretn) effective dose equivalcnr 
for drinking water. Tritium averages werr low in  
1994, below 1.0 picocuries per liter (pCi/L), when 
eight of the springs were sampled (DOE. 1993b). 

Nine of eleven sites related to containment pondr 
are sampled monthly: five ponds containing 
impounded waters from the tunnels, three liquid 
effluents discharged from the tunnels, and a 
contaminated laundry pond. All active containment 
ponds are fenced and arc posted with radiological 
warning signs to prevent human access. These 
ponds are not fenced or flagged s o  as to prevent 
access by wildlife and migrating birds and are north 
of the range of the desert tortoise. The annual 
average of gross beta analyses from each sampling 
location is listed in Table 4-22 and compared to the 
Derived Concentration Guide for ingested water; 
however, the water is not used for drinking hy 
humans (DOE, 1993). 

Since the closing of the Area 6 Decontamination 
Facility Pond on November 8. 1992, wastewater has 
been discharged into holding tanks. Because the 
water and soil in  the former pond are contaminated, 
grab water samples are collected from the pond 
monthly when possible (DOE, 1993). 

As in  the past, samples from the Areas 6, 12, and 23 
sewage lagoons were collected quarterly during 
1993. During the month of November. sampling 
was expanded to include all sewage lagoonc that are 
in use, which amounted to an increase of six 
lagoons located in Areas 6, 12, 22, and 23. Each of 
the lagoons is part of a closed system t i m i  for 
evaporative treatment of sanitary wastc. There was 
no known contact by the working population during 
the year. The annual gross-beta-concentration 
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Table 4-19. Radioactivity in NTS surface waters 

Gross Beta Concentration (oicucurie per literi 
Number 

of Arithmetic Standard \lean as 
Mean Deviation %DCG' Location Samples Maximum hlinimum 

12 9.7 1 4  3.8 2.1 9.5 
12 12.0 4.0 6.4 2.2  I&(I 

I 2  18.0 2.8 11.0 1 5  2x.o 
12.0 0 1  x.2 3 2  ZI.0 

8.9 5.2 ' 7.0 1.2 18.0 
II 15.0 4.8 Y.4 3.2 2 i  0 

12.0 9.1 I 0.0 I .Y 25 0 
I Y  0 0.5 9.1 4.') 23.0 
8.7 2.8 4.2 I .6 I I .o 

12.0 I .4 3.4 3 0  x 5  

12.0 1.1 J.3 3 6  I1 (1 

6.3 3.2 l . J  1 . 1  I I .i) 
6 5  3.7 5.2 (1.9 I? 11 

9 5  J.8 6 5  I I, I6 il 

,AE:I 2. niud mint ~ c , ~ ~ ~ ~ ~ ~  

,\\ren 2. Wel l  2 Rcvxio i r  

A r a  3.  Mud Plan1 Kescrvoir 
t \ rm 3.  Rcxrvo i r  12 

Arc;, 5 .  LE-Sc Reservoir II 
Arc;, 5 .  Well 5h Keserwr  

Area 6. Well 3 Rcszrvoir 2 

Arc;, 6 .  Well C I Rcscrvoir 12 
Arc:% I X .  C;inq> 17 Kcicrvoii II 

Area 18. Wcll 8 Kcscrvoir 3 

Arca I Y .  L 'K- lYc Reservoir I0 
hrca 20. W c l l  203 Kc\crvoir 7 

Ari.2 23,  S \ L l m m , " ~  Pool 12 
,\\rua 25 ,  Wcll JLI I Reienoir 

Arc;, IS. Wcll 1-12 R c ~ i o ~ r  

6 .  I 3.8 5.1 I . 2  131) 

12 

12 

C.untamrncnl Ponds 

Strontium-YO values are for one samnlc 
Dcrived Conccnlration Guide IS hascd on Yahe for drinking water (4 mem diective dose equivalent) 

~ I jclow dctcc1,un llmll 
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Table 4-21. NTS natural spring gross beta analysis results, 1993 

Gross Beta Concentration (picocurie per liter) 
Number 

of Arithmetic Standard Mean as 

Location Samples Maximum Minimum Mean Deviation 7oDCG' 

Area 5 ,  Cane Spring 12 24.0 2.0 9.3 6.3 23 

Area 7, Reitmann  see^ 12 100.0 19.0 36.0 23.0 90 

Arca 12. Captain lack 8 18.0 5.0 9. I 4.1 23 

Area 12, Gold Mcadows 5 23.0 8.1 14.0 7.5 35 

Area 12, White Rock Spring 12 1.3 7.0 9.9 I .9 25 

Arca 16. Tippipah Spring 12 7.3 3.2 4.6 1.1 12 

Arca 29, Tonupah Spring 10 8.4 4.2 5.7 I .5 14 

' Derived Concentration Guidc based on slrontium-90 value for dnnkmg water I4 mrem effectlvr dose cqulvaienr). 

I Source: DOEINV, iYY4a 

Table 4-22. NTS containment pond gross beta analysis results 

Gross Beta Concentration ioicocurie oer liter1 
Number 

of Arithmetic Standard Mean as 
Samples Maximum Minimum Mean Deviation %DCG" Location 

Area 6. Decontamination Pond 7 83.0 33.0 53.0 20.0 130.0 

Area 12, E Tunnel Seepage 12 170.0 51.0 84.0 34.0 210.0 

Area 12, E Tunncl Pond No. 1 10 130.0 50.0 82.0 29.0 210.0 

(C) ( C )  (C) (C) (C) 

Arca 12. N Tunnel Pond No. 2 2 7.7 -4.3 1.7 8.5 4.3 

Area 12. N Tunnel Pond No. 3 3 20.0 6. I 15.0 7.7 3.x 

(C) (C) IC)  (C) IC)  I C )  

Area 12, T Tunnel Pond No. 2 4 3100 170.0 260.0 58.0 650.0 

Area 12, N Tunnel Scepage 5 22.0 - i . 4 b  6.8 9.2 17.0 
Area 12, N Tunnel Pond No. I' (ci 

Arca 12. T Tunnel Secpage 6 360.0 -3.9h 19.0 160.0 48.0 
Area 12. T Tunnel Pond No. 1' 

Area 12. T Tunnel Pond No. 3 4 330.0 lX0.0 270.0 69.0 680.0 

" Derived Conccnlrdtion Guide based on slronllum-90 \,alw for drinking water (4 mrem eKcicctlve dose equivalent) 

' Ponddry. 

Source: DOEINV, i994a 

Below dctection limit 
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averages for the three lagoons ranged between 2.0 
and 3.1 pCi/L. The data for the new lagoons were 
similar. No radioactivity was detected above the 
minimum detectable concentrations for tritium and 
plutonium-238. Levels of strontium-90 slightly 
above the minimum detectable concentrations were 
detected in samples collected at the Area 6 Device 
Assembly Facility sewage lagoon, the Area 6 
sewage lagoon, and the Area 12 sewage lagoon. 
Levels of plutonium-239 and -240 were also 
detected slightly above the minimum detectable 
concentration in two samples collected from the 
Area 6 sewage lagoon. No event-related 
radioactivity was detected by gamma spectrometry 
analyses (DOE, 1993). 

All water discharges at the NTS are regulated by the 
state of Ne.vada. The NTS maintains compliance 
with required permits. Water-pollution control 
permits issued by the State are required for 
industrial and domestic wastewater discharges 
(DOENV, 1993). Discharge and monitoring 
requirements imposed by the State serve to prevent 
degradation of the surface waters (and groundwater) 
on the NTS. 

4.1.5.2 Groundwater. Although the groundwater 
resources of the region are large, their physical 
availability is quite variable. All potentially 
affected areas are located within the Death Valley 
flow system. The Death Valley flow system is 
composed of 30 individual hydrographic basins and 
41,440 km2 (16,000 mi2) of the Great Basin (Hamll 
et al., 1988). This flow system originates primarily 
from the infiltration of precipitation over 
mountainous areas and flows toward the regional 
groundwater depression at Death Valley or smaller 
depressions in Sarcobatus Flats, Oasis Valley, 
Ash Meadows, and the Amargosa Desert. 

The groundwater within the eastern portion of the 
NTS and within Area 13 of the NAFR Complex 
flows toward the Ash Meadows discharge area. In 
most of the western portion of the NTS, it flows 
toward the Alkali Flat-Furnace Creek discharge 
area. In the western pan of the Tonopah Test 
Range and the extreme northwest tip of the NTS, it 
flows toward the Oasis Valley and the Sarcobatus 
discharge areas and on to Death Valley. 

Table 4-23 lists the hydrographic basins that include 
portions of the NTS, the perennial yields of these 
basins, DOE’s water supply wells, and DOE’s peak 
demand rates for water in each of the basins. The 
perennial yield is an estimate of the quantity of 
groundwater that can be withdrawn from a basin on 
an annual hasis without depleting the reservoir 
(Scott et al., 1971). The perennial yield values are 
estimates used by the Nevada State Engineer for 
planning purposes and may be significantly greater 
if recharge is greater than current estimates. The 
perennial yield values could also be smaller if one- 
half of the underflow between some basins is not 
considered a part of the perennial yield of specific 
basins, e.g., Frenchman Flat. Such considerations 
reflect the uncertainties involved in developing the 
estimates presented in the published literature. As 
shown in Table 4-23, the peak demand associated 
with historic NTS actions has been a small fraction 
of the available perennial yield in Gold Flat, 
Kawich Valley, Frenchman Flat, Mercury Valley, 
and Fortymile Canyon. Only in Yucca Flat have the 
DOE groundwater withdrawals exceeded the 
published perennial yield. The peak demand of 
1,124,935 m’ (912 acre-feet) in 1989 exceeded the 
perennial yield of 431,719 m3 (350 acre-feet) by a 
factor of 2.6. Historic data indicate that annual 
water withdrawals have exceeded the perennial 
yield of Yucca Flat since 1962, but only in 1967, 
1969, and 1989 were more than 863.437 m3 
(700 acre-feet) withdrawn. 

The effects of the DOE’s water withdrawals have 
included the lowering of water levels in the vicinity 
of water supply wells and some localized changes in 
groundwater flow directions. Estimates of the 
drawdown in the vicinity of NTS water supply wells 
have been made by the U.S. Geology Survey 
(Young, 1972; Thordarson. 1983). In general, the 
effects of pumping NTS water supply wells is 
concentrated within a distance of a few thousand 
feet of the operating wells. As part of their 
Wellhead Protection Program for the NTS, the DOE 
recently completed capture zone models for each 
water supply well and mapped the area of influence 
for each well. These models used a very 
conservative approach that assumed that each well 
was run continuously for a period of ten years. The 
results of these analyses indicate that for each well, 
the area of influence is restricted, and only at 
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Basin 
Gold Flat 

Kawich Valley 

Table 4-23. Perennial yields and peak historic water demands for the 
10 hydrographic basins on the NTS 

Estimated 
Perennial Yield Peak DOE Historic Water Demand 

aere- DOE Water 
mVyr feetlyear Supply Wells m3 acre-feet yr 

2 . 3 ~ 1 0 ~  1.900 1 43x10‘ 345 1989 

2 . 7 ~ 1 0 ~  2,200 1 5.2xlO’ 425 I989 

Army Well 1 does the capture zone extend beyond 
the NTS boundaries. No impacts on springs or 
biological resources are anticipated as a result of the 
operation of these wells. The extent and magnitude 
of water-level declines in the vicinity of these 
supply wells is not considered a significant impact 
i n  Gold Flat, Kawich Valley, Frenchman Flat, 
Mercury Valley, and Fortymile Canyon. 

Because the extraction rates in Yucca Flat exceed 
the perennial yield of the basin, the impacts of the 
water supply wells could be more significant and 
require special consideration. The capture of 
groundwater i n  excess of the perennial yield could 
have removed water from storage or decreased the 
downgradient subsurface discharge to Frenchman 
Flat or both. Long-term water-level data for three 
wells in  Yucca Flat are presented in Clary et al. 
(1995) and show variable results. Water levels in 
Well UE-2ce have been affected by underground 
tests and declined about 24 m (80 ft) between 1977 
and 1984, while water levels in Well UE-5n rose 
about 0.3 m ( I  ft). At Well UE-2ce, water levels 
rose almost 8 m (25 ft) between 1984 and 1994. 

I 

I 
I 

I 

I 

Records for Well TW-7 have been affected by 
underground nuclear detonations and show an 
overall trend of rising water levels between 1957 
and 1980 and declining water levels from 
1980 to 1994. 

HYDROGEOLOGIC UNITS-The NTS and 
surrounding regions are hydrogeologically complex. 
Three principal hydrogeologic systerns-valley-fill 
alluvium, Tertiary volcanic rocks (tuffs and lava 
flows), and Proterozoic and Paleozoic sedimentary 
rocks-have undergone several periods of extensive 
faulting and deformation. As evidence of the 
complex hydrogeology, Winograd and Thordarson 
(1975) identified six major aquifers and four major 
aquitards in the region. The general relationship of 
hydrogeologic units in southern Nevada is listed in 
Table 4-24 and shown graphically on 
Figure 4-41a and 4-41 b. 

The hydrologic basement, rcferred to as the lower 
clastic confining uni t ,  is conipriscd of 
approximately low-permeability Cambrian and 
older quartzite and metamorphic rocks. ‘Ihis 
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Table 4-24. Major hydrogeologic units of the Death Valley flow system 

Hydrogeologic Units Primary Rock Types Age 

)I vallcy-fili aquifer alluvium, playa Late Tertiary to Quaternary 

volcanic: rhyolite lava flows 
lava flow aquifers welded ash-flow tuffs Miocene 
welded-tuff aquifers nonwelded, zeolitized ash- 
tuff-confining units flow tuffs 

carbonates and clastic 
rocks: 

upper carbonate aquifer 
upper clastic confining limestone 

lower carbonate aquifer limestones and dolostones Mississippian 
lower clastic confining quartzites and other Cambrian to Devonian 

unit metamorphics Cambrian and Eocambrian 

uni t  shales and siltstones Pennsylvanian 

I Sourccs: Modified after Waddell et al.. 1984 

confining unit is regionally overlain by the lower 
carbonate aquifcr, which is comprised of 4,000 to 
5,000 m (13,120 to 16,400 ft) of relatively thick 
permeable limestones and dolostones, with thinner 
less permeable siltstones, shales, and quartzites. 

Because of the past geologic history of uplift and 
erosion and structural deformation, the lower 
carbonate aquifer is not present in all areas, and 
rarely is the entire thickness of the unit present 
under the NTS or adjacent areas. Regional 
intrabasin flow is dominated by groundwater 
movement within the lower carbonate aquifer. 
Locally at the NTS, the lower carbonate aquifer is 
overlain by the upper clastic confining unit, which 
consists of low-permeability rocks of the Eleana and 
Chainman formations. In addition, Pennsylvanian- 
age limestones (or the upper 'carbonate aquifer) 
overlie the upper clastic confining unit in limited 
areas of the NTS. Flow through the upper 
carbonate aquifer is discontinuous and, therefore, 
considered less significant than flow through the 
regional lower carbonate aquifcr. 

Groundwater flow on Pahute and Kainier Mesas is 
through thick sequences of Tertiary volcanic rock, 

originating from calderas of the southwest Nevada 
volcanic field. Thinner sequences of these volcanic 
rocks overlie the upper carbonate aquifer and clastic 
confining units within some areas of the Yucca and 
Frenchman Flats. Tertiary volcanic rocks consist of 
ash flows, lava flows, and air-fall tuffs. Local 
alteration of units (primarily by zeolitization) in 
older, deeper parts of the volcanic pile has resulted 
in lower transmissivities characteristic of the 
volcanic confining unit. Lava-flow aquifers 
(present near volcanic centers) are present in 
Jackass Flats, Pahute Mesa, Kainier Mesa, Timber 
Mountain, and associated proximal areas. Tuff 
aquifers within the volcanic aquifer hydrogeologic 
unit consist of ash-fall, welded, or bedded tuffs. 
Welded-tuff aquifers are present in the deepest pans 
of the Yucca Flat weapons test basin, Frenchman 
Flat, and Jackass Flats. Welded- and bedded-tuff 
aquifers are also present on the mesas. Timber 
Mountain, and associated proximal areas. 

Tertiary- and Quaternary-age alluvium and playa 
lake deposits fill the intermontane valleys and 
locally overlie Tertiary and Paleozoic rocks. The 
valley-fill deposits comprise a sequence of gravel, 
sand, silt, and clay. The sediments vary widely, 
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Subbasin boundaries 

in alluvial material 

- - Generalized groundwater flow direction 

Figure 4-41a. Generallzed potentlornetrlc surface and groundwater flow directtons 
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NOT TO SCALE 

Source: DOE, 1994. 

~ APPrOxlmate boundaty between alluvial basins and 
rnountalns/bedrack - Approximate Tonopah Test Range boundary 

...... Approximate NAFR Complex boundary - Generalized groundwater flow dlrectlon ~n alluvtal materla 
Mountainlbedrock 0 

Figure 4-41 b. Generalized alluvial material groundwater flow direction in the vicinity of the Tonopah Test Range 
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uzith clay predominating in the playa areas and in 
[he gravels and sands under the alluvial fans. The 
pcrnmeability of these alluvial materials is quite 
variable with very low permeabilities associated 
with the fine-grained clays and silts, moderate 
permeabilities associated with poorly sorted 
mixtures and cemented or consolidated 
alluvium,and highest permeabilities occurring 
where the highest proportions of uncemented gravels 
and sands arc located. 

HYDROLOGICIHYDRAULIC PROPERTIES- 
Transmissivity is defined as the rate at which 
groundwater flows through a unit width of an 
aquifer under a unit hydraulic gradient. Porosity IS 

defined as the percentage of the volume of rock that 
is occupied by connected or isolated interstices (tiny 
open ipaces). Estimated transmissivities and 
porosities for some of the principal hydrogeologic 
uiiits are summarized in Table 4-25 (Winograd and 
Thordarson, 1975). 

In  general, water nioves most rapidly through the 
fractured limestones and dolostones and less rapidly 
through vallcy-Ill1 alluvium and fractured volcanic 
rocks; water nmov~s most slowly through playa 
deposits, nonfractured volcanic rocks, quartzites, 
siltstones, and shales. In the limestones and 
dolostones, the riilatively high transnmissivities are 
associated primarily with fractures and dissolution 
features. 

In the volcanic rocks, water movement occurs along 
bedding planes and cooling joints of lava-flow 
sheet5 and welded-flow units. In some locations, 
the overlying unaltcred volcanic section is 
abundantly fractured and has rerained its 
permeahility. In the valley-fill deposits, 
tr~~imstni~sivity is dependent on the amount of clay 
and 1minerali7ation and on the degree of 
consolidation. 

GROUILl)WATEI< OCCURRENCE-  
Occurrences of groundwater ire discussed in  
separate \uhscctions lor water levels and for 
growidwater flow and g r  'I d'  ients. 

Water Levels-The depth to the groundwater in 
wells at the NTS varies from about 79 m (260 ft) 
below land surface in the extreme northwest part of 
the NTS and about 160 in (525  ft) below land 
surface in portions of Frenchman Flat and Yucca 
Flat weapons test basin (Winograd and Thordarson, 
1975) to more than 610 m (2,000 ft) under the 
upland portions of Pahute Mesa (Russell, 1994). 
Perched groundwater is known to occur in some 
parts of the NTS, mainly in the volcanic rocks ofthe 
Pahute Mesa area. 

Groundwater Flow and Gradients-The present 
conceptual groundwater flow model for the 
Death Valley flow system is derived pnmarily from 
Winograd and Thordarson (1975) and updated by 
Waddell et al. (1984) and Laczniak et al. (1996). 
More recently, additional conceptual models of the 
system have been published by PAL Consultants 
(1993,  Faunt (l994), and D'Agnese ( 1  994). 
Groundwater flows generally south and southwest. 
The flow system extends from the water table to a 
depth that may exceed 1,494 m (4,900 ft) wherc the 
transmissivity of the rocks becomes much smaller 
(ERDA, 1977). 

The rates of tlow are quite variable, reflecting the 
types of aquifers present, the degree of fracturing 
and secondary dissolution of carbonate aquifers, and 
the hydraulic gradients that are present i n  a given 
area. I n  general, average flow rates over broad 
areas were estimated by Winograd and Thordarson 
(1975) to range from 2 to 201 meters per year 
(m/yr) (7 to 660 feet per year [Wyrl), but rates can 
be much lower or much higher over short distances 
in certain geologic settings. Significant components 
of vertical groundwater flow are present in certain 
areas. For example, in the Frenchman Flat area, 
groundwater recharge derived from Indian Springs 
Valley (in the east and the Yucca Flat weapons test 
basin on the north moves primarily downward iiito 
the underlying carbonate aquifers. 

According to information provided by the 
U.S. Department of the Interior. flow rates may 
increase in the vicinity of Ash Meadows. The 
National Park Service is concerned that coiitaminant 
transpon rnay he acceleratcd toward Devils Hole 
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I I 

and Ash Meadows. Because contaminants that 
remain i n  the underground testing areas are almost 
exclusively contained in the alluvial and volcanic 
aquifers, they must first migrate out of these 
aquifers and into the carbonates. Therefore, DOE'S 
efforts to model these contaminants has 
concentrated on the rate of transport between the 
aquifers. currently thought to be significantly slower 
than in  the carbonates. The DOE will continue to 
participate in cooperative investigations with the 
National Park Service concerning environmentally 
sensitive areas downgradient of the NTS. 

WATER BALANCE-Within the Death Valley 
tlow system, recharge occurs as underflow from 
upgradient areas and from infiltration of 
precipitation primarily in the northern and eastern 
mountain ranges, while discharge occurs primarily 
in  the southern and western low-lying valleys. 

Lava tlow aquifers 0.00021 to 5.0 0.002 to 54 32 to 45 

Tuff aquifer (welded) 0.00024 to 2,299 0.0025 to 24,748 7 to 36 

Discharge locations are controlled by the presence 
of low-periiieability materials that force 
groundwater to the land surface or by the lower 
elevations of Death Valley. 

Recharee-The groundwater underlying the NTS 
and surrounding areas is derived from two sources: 
underflow from basins upgradient of the area and 
from recharge over the upland areas within the NTS 
boundaries. 

I 

Cumulative underflow from adjacent areas is 
significant (see Figure 4-41a). Harrill et al. (1988) 
estimated undedlow of 3.9 x 10' In' lyr 
(32,000 acre-fedyear) discharge from Indian 
Springs Valley westward into Frenchman Flat. 

Tuff aquifer (bedded) Not Available Not Available 20 to 53 

Vallcy-fill aquilkr 0.0019 to 340 0.02 to 3,658 10 to 54 

T a b l e  4-25. Summary of hydraulic properties of major hydrogeologic  units 

Approximate Range of 
Transmissivities 

Approximate Range 
Hydrogeologic Unit mz per day ftz per day of Porosities (% ) 

Limestones and dolostones 0. I 1 to 10,996 I .2 to 1 18,360 1 to12  

Tuff confining units 0.0016to 180 0.017 to 1,936 20 to 4'3 
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They estimated that the undedlow of in local spring discharge and evapotranspiration. 
6.2 x 10“ m’  /yr (5,000 acre-feetiyear) and 1 However, some water may tlow into the 
I .2 x 10’ m ‘/yr (I ,000 acre-feetlyear) -is derived 
from Kawich Valley and Gold Flat, respectively. 
estimated that small to moderate volumes of water 
(0.  I to 7.4 x 10“ m’/yr 180 to 6,000 acre-feetlyear]) 
may enter the carbonate aquifer in the Ash 
Meadows groundwater basin by underflow from the 
northeast. Thus, the total underflow onto the NTS is 
at least 4.7 x 10’ m3/yr  (38,000 acre-feevyear), 
based on Hltnill et al. (1988j, and could be as high 
as 5.4 x 10’ mYyr (44,000 acre-feetlyear) if the 
inflow suggested by Winograd and Thordarson 
(1975) is considered. 

Upland recharge occurs predominately by slow 
percolation ofsurtace water through the unsaturated 
zone that overlies the water table. Most of this 
rechai-ge is restricted to higher elevations where 
pi-ecipitation is greatest and along upland canyons 
and alluvial fans adjacent to upland areas. 
Recharge from upland areas of the NTS is far more 
limited, about 4.2 x 1 O6 m‘/yi- (3.400 acre-fcetlyear). 
one-tenth of that derived from underflow. Most of 
the recharge originates over the upland areas of 
Pahute Mesa, Timber Mountain, and the 
Belted Range. 

Discharge-Most of the natural annual discharge 
from the Death Valley flow system is transpired by 
plants or evaporated from soil and playas in the 
Amargosa Desert and Death Valley. This discharge 
is estimated to he about 2.1 x 10’ ni’  /yr 
( I  7,000 acre-feetiyearj from the Ash Meadows area 
and about 1.1 x lo’ nr’iyr (9,000 acre-feetiyear) 
from the Alkali Flat-Furnace Creek Ranch area 
(Kush, 1970). Less than 1 x l o 6  m’/yr (a few 
hundred acre feetiyear) nmy continue southward 
through alluvium of the Amargosa arroyos, and as 
much as 6.2 x lo6 m’/yr (5,000 acre-feet/ycar) 
yearly may flaw westward from the Ainargosa 
Desert to springs in Death Valley (EKDA. 1977). 

Discharge at Ash Meadow and Oasis Valley is 
structui-ally controlled; the presence uf low- 
permeability rocks rclords regional flow. This 
gcologic setting creates high water levels that result 

I 

Alkali Flat-Furnace Creek Ranch area and 
discharges at springs near Furnace Creek Ranch 
(Winograd and Thordarson, 1975). 

Within the NTS, groundwater discharge is much 
smaller and is limited to a few springs in  the upland 
areas and several wells. The springs discharge 
waters from perched zones in the upland areas. 
Discharge from the springs is small; three springs 
discharge between 8 and 30 liters per minute 
(Urnin) (2 and 8 gal/min), while the rest dischiirge 
less than 4 Umin (1 gal/min) (DOE, 1988). The 
springs are important sources of water for wildlife, 
but they are too small to be of use as a water supply 
source. The chemistry of these springs is 
summarized in Tables 4-1 8, 4-19, and 4-21 in the 
surfilcc hydrology section (4.1 S.1). Well pumping 
varies from year to year and ranges between 1.2 and 
2.5 million m’/yr (1,000 and 2,000 acre-feet/year) 
(Russell. 1994). 

Discharge to springs and wells is small compared to 
the natural discharge of groundwater from the 
NTS through subsurface tlow to Rock Valley 
and the Amargosa Desert, which totals an 
estimated 5 .2  x 10’ m/yr (42,000 acre-feetiyear) 
(Harrill el al., 1988). 

GROUNDWATER OUALITY-Groundwater 
quality within aquifers on the NTS is generally 
acceptilble for drinking water and industrial and 
agricultural uses. According to EPA guidelines for 
groundwater classification, all hydrologic units that 
supply drinking water to the NTS are classified as 
Class I1 groundwater (Chapman, 1994). Class I1 
refers to gi-oundwater that is either currently being 
used as a source of drinking water or that could be 
a source of drinking water. 

Recent updates in  the interpretation of chemical 
analyses of groundwater collected iit and near the 
NTS are discussed in Chapman and Lyles ( I  993). 
Table 4-26 presents a summary of water chemistry 
data for selected wells and compares the irestilts 10 
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the I-2A Drinking Water Standards. Water 
chemistry varied from a sodium-potassium- 
bicarbonate type to ii c;ilcium-m;ignesiuin-carbonate 
type. depending 011 the mineralogical composition 
of the aquifer source. 

Wclls producing from the mesas (predominantly the 
volcanic aquifer system) yielded water containing 
hetween 150 and 200 milligrams per 
liter (rngL1 (parts per million Lppm]) of total 
dissdved solids. Ahh Meadows groundwater 
produced higher values of total dissolved solids, 
ranging from 275 to 460 n igL  (275 to 460 ppm). 
Water from W e l l s  C and C1 in the southern part of 
the Yucca Fla1 weapons tcst basin (Figure 4-42) had 
about 650 mg/L (650 ppm) of total dissolved solids 
that slightly uxceed the pi-imary recommended limit 
of 500 mgiL ( S O 0  ppm), but falls within the 
secondary l i m i t  of- I ,000 mg/L ( I  ,000 ppm) of total 
disolved solids (EPA, 1992). Additionally, Wells 
5 8  and SC had pH values of 8.6 and 8.9, 
respectively. which slightly exceed the primary EPA 
dl-inking water standard for pH of 8.5. One well on 
the NTS produces water with fluoride 
concentrations that equal or exceed guidelines for 
cwitinuouc LIW (FRDA, 1977). Periodic 

I groundwater monitoring for volatile organic 
I compoimdc is performed :it the NTS. Results from 

ground\ratcr monitorins indicate that, except for 
one occwrence i n  1992, no volatile organic 
compounds are prexnt. In 1992, one volatile 
organic ciimpound. I , I ,  I ,~tricliloroethane, was 
detected in  ;I s~imple collected from Area 6 Well 4a 
at ii conccntr;ition of 2. I pg/L (2.1 parts per billion), 
which w;is well bclow the drinking water standard 
of 200 mg/L (2UO parts per million) Annual Site 
Environmcnt;il Report, 1 991, (DOE/NV, 1992b). 
r\t  that time, Well Ja had been recently developed 
and had iiot yet heen connectcd to a distribution 
system. Samples for analysis from Well 4a were 
t;iken i n  M a y  1992. These analyses did not indicate 
lhe presence of volatile organic compounds, Annual 
Site Environmcnt;il Keport, 1992, (DOE, 1993). 
Trends frwn recent analysis indicate no further 
presence of wlatile organic compounds is expected 
t o  be detected in potable water wells (Annual Site 
Envirorimental Repons for years, (DOE/NV, 199% 
1993. 1994a. and 1995b). 

Much of what is known about radiologic sources in 
the groundwater and contaminant migration is 
derived from studies conducted by the Hydrologic 
Resources Management Program. and the 
Environmental Restoration Program. Monitoring 
programs are discussed in a later section and general 
findings of the other programs are discussed below. 

RADIOLOGIC SOURCES IN GROUND- 
WATER-With respect to the current disposition of 
rtdioactivity at the NTS, it is important to note the 
difference between the total radionuclide source 
term and the hydrologic source term. The total 
radionuclide source term is considered as the total 
activity from all underground tests that werc 
conducted beneath the water table or within I01 m 
(330 ft) of the top of the water table. Table 4-27 
summarizes the isotopes and their remaining 

I activities as of January I ,  1994. The total 
remaining inventory under, or within 1 0 1  in (130 ft) 
of, the water table is estimated to be 1 . 1  x Ci 

I (Benjamin, 1995). Of this quantity, an estimated 
7.7 x IO’ Ci is isolated on Pahute Mesa, and an 

I estimated 3.5 x 10’ Ci is isolated at the other testing 
areas, predominantly Yucca Flat and Frenchman 
Flat. These activities represent the remaining 
isotopes that could be available to the groundwater 
regime. There is considerable uncertainty 
concerning the actual quantity of this radioactivity 
that can enter the groundwater regime-. that is, the 
hydrologic source term. Most investigators have 
concluded that much of the radioactivity, exclusive 
of tritium, released during an underground 
detonation remains in the melt glass in the original 
cavity, especially the refractory isotope species, 
while the more volatile nuclides tend to condense 
on the chimney rubble. Kefractory species include 
plutonium, rare earth elements, zirconium, and 
alkaline earth elements; the volatile species include 
alkali metals, ruthenium, uranium, antimony, 
tellurium, and iodine. The most mobile isotopes are 
the gaseous species, including argon, krypton, and 
xenon, which tend to rise through the chimney and 
may ultimately seep out to the surface. 

Thc mechanisms by which radionuclides can enter 
the groundwater include leaching from the melt 
glass and condensation in  the cavity and chimney; 
injection into fractures outside the cavity during the 
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0 Drinking water well 

@ water supply we11 
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Well J ~ l 3  
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0 well no longer I" use 

-0 .~ - 
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source: Pearl. 1994. 

Figure 4-42. Groundwater quality sampling locations on the NTS 

4- 121 Volume 1 ,  Chapter 4 



NEVADA 1E.ST SITE FINAL li”VIH0NMENTAL IMPACT STATEMENT 

Table 4-27. Remaining isotope inventory under or within 100 m (330 ft) of the water 
tahle (Pagc I of 2) 
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Table 4-27. Remaining isotope inventory under or within 100 m (330 ft) of the water 
table (Page 2 of 2) 

* Fission products 

first milliseconds alter the test; and interactions 
between gaseous species and the groundwater. 

The leaching of radionuclides from the rubble is 
probably an important pathway for tests that were 
conducted under the water table or in or under 
perched aquifers. Once detonation has occurred, 
the groundwater within the cavity area is vaporized 
and some portion of this vapor is forced by the 
shock wave out of the cavity and into the 
surrounding host rock. With time, groundwater 
gradually flows back into the cavity and chimney 
and comes into direct contact with the radionuclides 
that havc condensed onto tlie chimney rubble. 
Depending on the solubility of the radionuclides, 
the groundwater dissolves the residues until  
chemical equilibrium has been achieved. Once 
dissolved, the radionuclides are available for 
migration through groundwater flow. 

Leaching of radionuclides from the tnelt glass and 
cavity rubble probably has occini-ed to some degree. 
According to Borg et al. (I 976), past studies have 

asserted that (I) less tlian I percent of the 
radionuclides in the melt ~ I R F ~  near the bottom of 
the chimney will be sorted onto the cliininey rubble 
and ( 2 )  most of the tritium will be mixed with the 
water i n  the chimney arid cavity iit tinies for about 
1 year, and some tritium may be ti-zipped it1 the melt 
glass. The leaching of radionuclides trom the melt 
glass probably occurs over extended periods of time 
with the leachate avail;ihle for transpon through 
groundwater flow. The release of riidionticlitles 
through the leaching pathway continues to he an 
area of active reseiircli and, with time, a better 
understanding of the true hydrologic source term 
could he had. 

Fracture injection provides the final pathway for the 
introduction of radionuclides into tlic hydrogeologic 
regime. Water vapor discharged from the cavity 
immediately following the detoiintion i ?  sei\niic;illy 
pumped into the fractui-es t l i i t t  arc li.)r-incd hy the t a t  
and through other fractures thzn ttv: upeticd by the 
shock wave. As discussed prsvioiisl\, tlic iirea over 
which this phenomenon o c w v  15 hclievcd to be 
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about 3 cavity radii from the cavity. Thus, for a 
cavity with ii diameter of 610 m (2.000 ft), the 
injection of radionuclides into rock fractures is 
expected to occtir outward to a distance of 914 m 
(3,000 f t )  from the cavity. Following the achieve- 
ment of equilibrium conditions. radionuclides that 
have l ieeii injected into fi-actures undcr the water 
table are available for transport through 
groundwater flow 

.4s noted in the prcceding disc~~ssion. tritium is one 
of thc n iwt  mobile of tlie radionuclides present in 
the subsurface environment surrounding an 
undei-ground nuclear test. I t  is also present at higher 
concentrations than other radionuclides for a period 
of 100 to 200 years following a test, and is generally 
believed to be present principally as part of a free 
water molccule rather than being bound in the 
puddle glass that contains the large ma.jority of the 
radionuclides remaining after a test. Tritium is 

I known to migrate when induced by nearby 
I pumping, while many other radionuclides remain in 
I or near the cavity (Bryant, 1992). Therefore, tritium 

represents the radionuclide of greatest concern to 
user5 of  gt-oundwater for at least the next I00 years 
because of  its mobility and high concentration. It is 
for these ircasons that, in assessing the impacts from 
thc groundwater pathway, tritium is the radionuclide 
used in the modcling processes discussed i n  later 
chapters of the EIS. Other radionuclidzs either do 
not move as rapidly and are not a consequence in 
the ; w x m e n t s ,  or  are of much lower concentrations. 

I About ii dozen instances of migration or 
radionuclides other than ti-itium have been 

1 documented (Nitnz and Thompson, 1992). The 
1 largest distance of migration does not exceed 
I 500 mcters (1,610 It) .  Migration of tritium is more 

difficult t n  interpret, but is thought to have migrated 
no more than scver:iI kilometel-\. 

A s  ticited by 1301-g et ;il. ( I  97h), the analysis of water 
s;uiiples for specific isotopes at random sites 011 the 
NTS is complicated and " i t  is possiblc that only 
rclativc o r  quantitative conclusions could ever be 
madc frum \uch data. Such concIusions, 
no~?ethelc\s, may be irnpoltant." In  recent years, the 
drilling of  new cli;iracter1~atio11 wells and the 
retrofitting of ex i i t i ng  boreholes and wells by the 
f~iiiirontiieiital Restoration Program l i i i ve proyided 

I 

valuable new &ta that are now being integrated into 
the overall database so that new evaluationr can be 
made. These studies and planned futiire \ t u d i e ~  
covered by this EIS wil l  help to reduce ths cun-em 
levels of uncertamt) concerning both the 
mechanisms and consequences i i i  radionuclick 
transport via groundwater tlow at t h t  NTS. The 
other pathway hy which radionuclides tire known to 
havc migrated from t l ie  ciiiit) and chimney is the 
air pathway. 

While radionuclides that remain i n  the cniironmctit 
are of the most significance. there are also othct- 
materials that are used in testing that niay be 
available for groundwater trnnspon. Table 4-28 
lists the materials that are introduced in to  the 
subsurface a s  part of the iictuiil testing and during 
post-detonation drillhack operations. The 
nonradioactive species include ~ii i i i iero~~s metals. 
organic compounds, ;itid drilling products. 
Following the detonation, most of  the metiils are 
either vaporized or undergo iieutron actiution and 
are accounted for i n  the radionuclide inventory. 
The fate of the organic compounds and dl-illing 
fluids is not fully underm)od. No e'tiiiiates are 
available concerning t l ie total quantity of  tliesc 
materials that may s t i l l  rcmiin in  the siibsurfzicc ;it 

the NTS. 

From a regional perspecti\,i-. the distribution of tti? 
radionuclide source trrm can he dekmiiinctl h y  the 
location of underground tests. In  other ivoi~ds. ii 
traditional "plunie map" can he approximated by 
the map of underground tssts on Plure 7 ,  Volume 2. 
Only one of those tests, Corduroy, i n  Yucca Flat, 

conducted in the carbonate aquifer. TI12 
remainder were conducted in  the i i l l u \ i ; i l  or 
volcanic aquilers. Within the areas of tesring 
significant quantities of cleiiii water rcmiiiii heciiwc 
of the limited migration of i rxl ioi iucl ides in the 
21-oundwater. 

WATER SUt'PLY-~There arc phyhic;il, 
environmental, legal, and i id in in is t r~ i t i~c  linii~~itionr 
011 the availability of tlie na t r r  r?soiirce\ f rom the 
NTS and siil-rounding rcgitin\ [or devclopi icni  oi 
water supplie\.  

The physical litiiitationh at-e due 10 thc \\titer- 
yielding propeiric,\ (>( thc aquifer\ p rcwr t .  I n  



Table 4-28. Materials used in underground nuclear testing 

Organic Compounds 
Alcohol 
Anionic Polyacrylamide 
CoalLTar Epoxy 
Complex Fluorcscins Compoundsb 
Galacto-Mannms (C6H,,)Os),, 
I-ilser Dyes 
Liuuid Anionic Polveleclrol\~le 
Parafnrmaldehydc 
Phcnnlic 
Polystyrenz 
Polyvinyl Chloride 
Two-Part Epoxy 

Dri l l ing and Sternniing 
Materials 

Rcnk~n, rc  
Cement 
Gei 
Gr;,vci 
Mridificd Skirch 
NcoprenefiO 
Polycthyler1c 
Pregclatiniicd Starch 
S3,ld 
Sepiolitc 
Soda Ash 
Siidiuni hlunlmorillonitc 
Suriactanl TF Foamer 
Teflun'~' 

I.c%c 11iiin 100 gr;imr (3  ounce,) t y ~ a l l y  used 
' Fluorexing cumpoundr a n d  laser dye, used in some detector pdckages may contain potentially hazardow orgllnic constiluents 
' Cim1;iins thcophyllinc, cthylenedi;iinmc. carbonic acid disodium salt 
'I E \ l cnv i c  quanlilics of lead (57.2 metric lunnes) are iypically used as shielding material for dcbice canisters and r a c k  

L l a p ~ c ~ ~ t c  1s naturally occurring I%O, containing thorium and other heavy rare earths. 

Source I3 iwn t  arid I'shriha~Matlin. 1'191 

general. well yields are poorest i n  volcanic rocks of 
Pahute Mesa and in the fine-grained playa 
sediments of Emigrant Valley and Cactus, Yucca, 
and Frenchman Flats. 

Well yields are moderate to high in the fractured 
volcanic rocks of the southwest part of the NTS, in 
the fractured carbonate rocks that underlie the 
eastern part of the facility, and froin the alluvium 
where adequate saturated thicknesses are present. 
The production capacities of the existing 
watersupply wells range from about 644 to 
2,650 Limin (l7U lo 700 g;il/min) with a total 
capacity of about I 1.356 I h i i n  (3,000 gal/min) or 
about 6.0 s 10'' m'/yr (4,840 act-e-leet/year). 

Beyond tlic physic;il availability of the water, there are 
water cheinistry Iiinilaliom that render portions of 
the NTS unsui~able for groundwater development. 
A s  di~ciihsed in the pre:ious section. more than 

230 nuclear tests have been conducted below or in 
close proximity to the water table (Bryant and 
Fabrika- Martin, 1991). These tests have resulted in 
contamination of the near test environment with 
radionuclides (Borg et al., 1976), and localized 
contamination of groundwater has occurred as a 
result of some tests (Nimz and Thompson, 1992). 
Because of these underground tests, inuch of Yucca 
Flat, portions of Frenchman Flat, and portions of 
Pahute Mesa may require restrictions to additional 
groundwater development. 

There are sensiti\,e environments downgradient of 
the NTS, including Death Valley, Devils Hole, and 
the wetland environment at Ash Meadows. A 
number of federal and state laws prohibit the 
development of water supplies that would advet-sely 
impact these environment$ (Dudley md h o n .  1976). 

I 
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As pat-t of their groundwnter investigations being 
conducred riirough the Envit-onmental Restoration 
Program, tire DOE is developing regional 
groundwatcr Ilow and tritium transport models that 
include ttic P!TS and thc Ash Mcadows area. These 

I models will  he of iihc in evalnating the effects of 
past DOE acric:n> a i d  future DOE groundwater 

I withdrawals on iiie NTS. The DOE is also working 
I with the National Park Service i n  evaluating 

observed wirer  Iewl fluctuations at Devils Hole. 

Water-rescxtrcc use in support of the primary 
missioiis d ' t l ic  NTS is not subject to state water 
appropriation laws. The NTS, under the Federal 
Rescrve Water Rights doctrine, is entitled to 
withdraw the quantity of water necessaiy to support 
the NTS missions. Water used for other actions that 
are derermined to be outside the mission will 
require thc appropriation of the water in accordanci 
with Nevada's water law. Presently, the water 
resources of the Alkali Flat-Furnace Creek Ranch 
basin are fully appropriated, and i t  may not he 
legally possible to (lwilop or use water in  the 
westet-ti par1 of the NTS for purposes beyond the 
missions of :lie facility. Unappropriated 
groundwater is availdde in the Ash Meadows basin 
and is subjcct to tiic [rights oftlie senior water rights 
holders. 

Administrative limitations on the groundwater 
resotires arc primarily related to ongoing tests and 
activitics. Exten.;ive site characterization activities 
ale i n  progress by both thc Environmental 
Restoration Program and Yucca Mountain Projects, 
and experiments are being conducted by the 
Hydrologic Resources Management Program. 

A considerable quantity of gniundwater is in storage 
i n  thc srdimenls am! rocks underlying the NTS and 
sui-rouiiditig regions, An estimated 2.7 x 10' 1113 

(2.2 x I(:!' acre-fcet) of groundwater are held in 
storage i n  the uppc; 30 in (100 ft) of the saturated 
zone i n  the Y;i<,<;iI Flat basin, Frenchman Flat, 
Mei-cury and 1 Z ~ k  Valleys, and Fortymile Canyon 
(Scott el al., 1W >. With certain limitations, this 
grouiidwalcr is ;ti1 uvailahle resource for 
developmeiit o r  water supplies itt the NTS. Well 
water is prodiic :.I froni the upper carbonate, 
volcanic tu f f ,  al~i(i v<iiky-fiIl aquifers. 

I 

WATER USE-Historically, domestic, indu\trial, 
and construction water supplies were pro\,ided by 
IS water wells dispersed across the NTS, its shown 
in Figure 4-5. In the past several years as nuclear 
testing activities declined and the demand for water 
decreased accordingly, the total number of water 
wells supporting NTS operations has deci-eased 
to 12; a list of active water wells on the NTS is 
given i n  Table 4-29. Drinking water on the NTS is 
currently provided by 1 1  wells and is supplemented 
by bottled water in remote areas. Construction and 
fire-control water are supplied by other wells i n  
addition to the potable water supply wells. Springs 
and seeps are not used for water-supply purposes. 

Groundwater is used by small coiiirnniiities and 
scattered population areas. The communities of Indian 
Springs and Beatty used approximately 8.0 x 10' 111' 

(660 acre feet) and 5.0 x 10' m3 (390 acre feet) of 
groundwater, respectively, for potable, industrial/ 
commercial, and agricultural purposes in 1992 
(Wood, 1994). The Saint Joe Bullfrog Mine, located 
west of Beatty, used approximately 2.0 x 10" in3 

(1,640 acre feet) of groundwater i n  1992 for potable 
and operation supply needs. In scattered population 
areas, groundwater usage was estimated for 1992 by 
areas as follows: Amargosa Valley, 8.0 x 10' m3 

(6,500 acre feet); Pahranagat Valley, 6.3 x lo6 1113 
(5,100 acre feet); Pcnoyer Valley, 1.5 x 10' n13 

(12.300 acre feet); and Three Lakes Valley, 
4.0 x 10' m3 (350 acre feet) (Wood, 1994). Rear 
Ash Meadows, groundwater usage is limited 
because of impacts on water levels in Devils Holc. 
The Devils Hole pupfish, an endangered species, 
relies on maintenance o f  the existing water level 
provided by spring flow for its continued existence 
(Dudley and Larson, 1976) (Section 4.1.6, 
Biological Resources). In addition, the 
U.S. Supreme Court has ruled that maintenance of 
water levels in Devils Hole has precedence over 
water uses for other purposes i n  the area. A study 
for the Las Vegas Valley Water District ( A w n  and 
Ilnrbin, 1994) found no statistical correlation 
between water usage on the NTS and water levels in 
Devils Hole. 

Preliminary groundwater modeling was performed 
as part of this EIS, and additional, detailed 
modeling is underway. As part of the groundwater 
investigations being conducted through the 
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Environmental Restoration Program, the DOE is 
developing rcgiond groundwater flow and tritium 
transport models that include the NTS and these 
environmentally sensitive areas. These models will 
he of use i n  evaluating the effect\ of past DOE 
actions arid fu ture  DOE groundwater withdrawals 
on the NTS. The results of these models are not yet 
available, hut  they will be available for future 
National Environmental Policy Act reviews prior to 
the construction of prqjects that are expected to 
result i n  significant adverse impacts. The DOE is 
also working with the National Park Service in  
evaluating observed water level fluctuations at 
Devils Hole. 

The National Park Service continues to implement 
projects, collect data, support research, and conduct 
studies to investigate the prohahle cause of the 
decline of the Devils Hole pool level. 

MONITORING PROGRAMS-On-site water wells 
and select off-site wells are monitored in 
accordance with the Safe Drinking Water Act and 
the Nevada Administrative Code regulations 
(REECo, 1991). Concurrently, the DOE monitors 
on-site wells and selcct off-site wells for specific 
radionuclides (not related to Safe Drinking Water 
Act requirements) (DOE/NV, 1993). Additionally, 
the state of Nevada performs independent 
monitoring. Analytical results for all monitoring 
activities are published in Annual Site 
Environmental Reports. 

The following i y  a brief description of the six 
existing NTS groundwater monitoring programs: 

0 Environmental Surveillance Program - 
I<adiological and nonradiological monitoring 
for Saft: Drinking Water Act and DOE 
Order 5400.1 compliance 

0 U. S. Geological Survey Water-Level 
Monitoring Program - Monitoring for 
DOE Order 5400.1 compliance 

0 EPA Long-Term Hydrologic Monitoring 
Program - Radiological monitoring of 
nonwater supply wells and DOE Order 5400.1 
compliance 

0 Radioactive Waste Management Site 
Assessment Pnigram -Monitoring for Areas 3 
and 5 Resource Conservation Recovery Act 
Part B permit 

Underground Test .Area Corrective Action 
Unit Monitoring Program - Monitoring of far- 
field and tmir-field wells for specific 
groundwater quality parameters 

Hydrologic Resources Management Program - 
Monitoring in  support of the in\,estigation of 
the effects of underground testing on the 
hydrogeology, hydrochemistry, and 
radiochemistry of the NTS. 

0 

0 

Under the Hydrologic Resources Management 
Program, the DOE has sponsored research by the 
Desert Research Institute, the U.S. Geological 
Survey, and the National Laboratories to help 
understand the groundwater flow directions and 
velocities and the mecIi;uiism~ of radionuclide 
iiiigration. Research undei- this program has 
included the development of chemical and isotopic 
models, a detailed evaluation of the hydrology of 
Yucca Flat, recharge and runoff studies, exploratory 
drilling and aquifer testing, shot-specific 
investigations, and radionuclide distribution studies. 

As discussed previously, evidence for the transport 
of radionuclides produced by underground nuclear 
testing is scarce. The approxiniate areas of 
underground contamination. including the ground- 
water and vadose zones. have been estimated. Most 
available information i \  derived from borings 
drilled i n  support of underground testing rattier than 
lor investigating radionuclide transport. Nimz and 
Thompson (1992) wmmarizcd data collected as part 
of  the Hydrology and Kadionuclide Migration 
Program, the p r o p m ' s  predecessors, and other 
agencies. Five cases were documented in honngs as 
evidence of prompt injection of radionuclides into 
rock surrounding nearby cavities (a mechanism that 
does not involve transport i n  groundwater). 

Nimz and Thompson (1992) reported five cases 
where radionuclide transport occurred in ground- 
water, and recent drilling for the Environmental 
Restoration Program has detected three more. 
However, one of the cases involved pumping for 

I 
I 
I 

I 
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I over 16 years to induce migration. Present studies 
are aimed at determining the nature and extent of 
the migration of contaminants. Other data suggest 
that U S  Geological Survey Water Well A, UE-15d 
Water Well, and Test Well B Exploration Hole have 
produced low activities of approximately 100 to 
IS0 p C i L  (Lyles, 1993), but levels have since 
dropped significantly. 

The DOE sponsors several monitoring efforts by 
NTS contractors, the U.S. Geological Survey, and 
the EPA on and around the NTS. The objectives of 
the monitoring include detection of radionuclide 
migration from underground nuclear tests, 
murance of the water supply network on the NTS, 
cmipliance with waste disposal permits, deter- 
r:ination of aquifer characteristics, and research into 
tide mechanisms of radionuclide migration. The 
types of monitoring currently underway include the 
following: 

Water  Supply-Water supply wells on the NTS 
are monitored in accordance with the Safe Drinking 
Water Act and the Nevada Administrative Code 
regulations (REECo. 1991) by the DOE and, 
independently, the state of Nevada. In addition, off- 
site municipal and private water supply wells are 
monitored as a courtesy to assure that no 
radionuclides related to underground testing are 
present. 

Ambient Water  Quality-Approximately 
30 monitoring wells and 10 springs are sampled on 
and around the NTS to detect the presence of 
radionuclides. These wells serve to establish the 
quality of water in and around the NTS. No test- 
related contamination has been detected offsite, and 
contamination onsite is limited to the extent 
described above. 

Radioactive Waste Management-Three ground- 
water monitoring wells are located at the Area 5 
Radioactive Waste Management Site as part of the 
Resource Conservation and Recovery Act 
compliance requirements. No contamination has 
been detected. 

Characterization and  Research-Approximately 
50 wells are presently in  use to characterize 
groundwater conditions regionally or near 

I 
I 

underground nuclear tests. Thcse wells are part of 
the Underground Test Area project and the 
Hydrologic Resources Managerncnt Program. 
Some are monitored on a regular basis. and m;my of 
these wells may be incorporated into tlie long-term 
monitoring network i n  thc ruttire. 

Water  Level-Approxiinatcly 70 wells are 
monitored to determine the levcl of the groundwater 
surface on and around the NTS. This information 
is used to help determine the effcctr of\rater usage 
on water quantity, lor groundwater flou modeling, 
and to predict thc occurrence of water i n  new V.TIIS 
and emplacement holes. 

4.1.6 Biological Resources 

The NTS is located along the transition zone 
between the Mojave Desert and Great Basin 
(Beatley, 1975, 1976). As ti result, t h i h  Fire has I I  

diverse and complex niowic of plant and :initnal 
cominunities representative of both dzreils, as well 
as some communities common only in the transition 
zone between these deserts. This iransition zone 
extends to the east and wzst far heyond the 
boundaries of the NTS. Thus. the range of almost 
all species found on the NTS also extends far 
beyond the site, and there are few rare or endemic 
species found there (Table 4-30 and Appendix E) .  

Elevation is the most obvious factor aflecting tlie 
distribution of plant and animal cotiirnutiitic\ on the 
NTS and surrounding areas. Elevation, incrcase 
from south to north, rroni a low of X 19 111 (2.688 f t j  
in  Jackass Flats to a high ol  2,341 in (7,679 f t j  on 
Rainier Mesa (O'Farrell and Emery. 1976). Climate 
differences associated with t h i h  iiicrease in elevation 
cause a change from Mojabe I h e r t  communities i n  
the south to Great Basin conimunities i n  the north 
(Beatley, 1975). 

The diversity of biological communities in this 
region is also influenced by topography. The 
valleys in the southern and wcstem party of the KTS 
(e.g., Jackass Flats, Rock Valley. and Mercury 
Valley) have drainage outlets. In contrast, the two 
large valleys on the easteni side of the NTS 
(Frenchman Flat and the Yucca Plat weapons test 
basin) and Emigrant Valley to the northeast (where 
Area 13 is located), are closed basins. The lack of 
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Table 4-30. Species listed as endangered, threatened, or candidates under the Endangered 
Species Act that may be found in the areas addressed under the NTS, Tnnopah Test 
Range, Central Nevada Test Area, Project Shoal Area, Dry Lake Valley, Eldorado 
Valley, and Coyote Spring Valley" 

II NTS" TTH' CNTA PSA DLV EV CSV 

Endangered 

falcon. peregrined 

Threatened 

t"rt"ISe, CieScrt~ 

cagle. bals '  

Candidates - Category 1 '  

milkvctch. Beatley' 

Candidates - Category Zh 

Plants 

Eggvetch. Clokey's 

Cholla. Blue Diamond 

J J J J 

J J J 

J J J J J 

J 

J 

J 

~ ~ ~~ ~ ~~~ 

" Compiled from the following sources: Bradley and Moor, 1975: Bcatlcy, 1976. 1977a.b OFarrell and Emery. 1976. Khoads and Williams. 
1977: Khoads el a!., 197R. 1979a.h; Castrttermd Hill, 1979; Clark County, 1990; Media,  1990; Medicaet d ,  1990; Mmdocn, 1995. 50 CFK 
Part 17. 1993, DOI. 1992. Cwpcr. 1993: EG&GIEM. 1993a. h. and c. in prep; Harlow. 1994a; NAC. 1994 
' lncludcs Are8 13 
L Tonopah Test Rnngr includcs Double Tracks test area 
" Animal sprcm IMcd by thc Stattz 01 Nevada as endangered 
' Animal swcics listed by the State of Ncvada LU threatened 
I Taxa for which the U.S. Fish and Wildlife Service ha? wfficient biological information to suppon a propoial to list as endangered or 
threatened 
8 Plan1 species l imd hy the slate of Nevada as "threatened with extinction" and "fully protected" 

Taxa thnl may warrant listing. hut for which suhstmiial biological information to suppon a proposal is lacking 

surface water drainage and cold air drainage out of 
these closed basins has created soil conditions, 
temperatures, and biotic communities that differ 
from those found at similar elevations in the open 
basins (Beatley, 197s and 1976). 

The North Las Vegas Facility is in the Southern 
Basin and Range Ecoregion. It was built on 
cleared, previously disturbed land that is now 
mostly covered by buildings, pavement, or 
landscaping. Exceptions include about 11 acres of 
undeveloped land at the western end of the North 
Las Vegas Facility (the designated area for 
proposed new construction associated with the 
National Ignition Facility), an open area, and a 
stormwater detention basin. No original 
undisturbed native vegetation remains on the site. I 

Few wildlife species exist at the North Las Vegas 
Facility because it is located in an urbanized area 
and contains little vegetation. The only species that 
exists are those adapted to urban habitats which 
may include small mammals such as house mouse 
(Mus  rnusculrrs) and Norway rat (Ratrm 
norvegicus); and ubiquitous bird species such as 
American robin (Turdus rnigrarorius), European 
starling (Sturnus vulgaris), house finch 
(Carpodacus mexicanus), house sparrow (Pa.rser 
domesticus), and rock dove (Colurnba livia). 

m - T h e  following descriptions of vegetation 
are taken from Beatley (1976) and O'Farrell and 
Emery (1976), unless otherwise stated. The floril of 
the NTS has been studied extensively; over 
700 plant taxa in at least 67 families have been 
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found. One-third of these plant taxa are in three 
families: Astcraceae (sunflowers), Poaceae 
(grasses), and Polygonciceae (buckwheats). The 
scientific names of all plants mentioned in this 
section are presented in Appendix E. 

Mojave Desert plant communities are found at 
elevations below approximately 1,219 m (4,000 ft) 
on the alluvial fans and valley bottoms of Jackass 
Flats, Rock Valley, and Mercury Valley, and on the 
alluvial fans of Frenchman Flat. Creosote bush is 
the visually dominant shrub, and it is associated 
with a variety of other shrubs, depending on soil 
type and elevation. Shadscale is codominant with 
creosote bush on most alluvial fans where desert 
pavement is well defined. On deep, loose soil, such 
as exists on southern Jackass Flats and northedstem 
Frenchman Flat, creosote bush is codominant with 
white bursage and is associated with species such as 
winterfat and Indian ricegrass. Range ratany, 
Nevada ephcdra, and Frernont indigo bush are 
common in  both communities. At roughly 1,067 to 
I ,219 m (3,500 to 4,000 ft) along the northern and 
eastern slopes of Jackass Flats and the western half 
of Frenchman Flat, creosote bush grows with 
hopsage and woltberry. 

Two plant conmiunities are unique to the transition 
between the Mojave Desert and Great Basin Desert. 
The first is best developed at elevations from 1,219 
lo 1.524 m (4,000 to 5,000 ft) on alluvial fans and 
valley bottoms in the middle third of the NTS. The 
dominant shrub in this cotnmunity is blackbrush, 
which occurs in mixed stands with creosote bush on 
the northern alluvial fans of Jackass and Frenchnmn 
Flats bclow about 1,372 m (4,500 ft). At higher 
elevations (e.g., in the bottom of Tonopdh and Mid 
Valleys and on the western slopes of the Yucca Flat 
weapons test basin), blackbrush occurs in large, 
nearly monotypic stands. The second unique 
transition community occurs in the bottom of the 
enclosed Frenchman and Yucca Flat weapons test 
basins, where the trapped winter air is too cold for 
typical Mojave Desert plants (Beatley. 1974 and 
1975). The most abundant shrubs in these areas are 
hopsage and three species of wolfberry. Winterfat 
also is common i n  silty soils. Shadscale, four- 
winged salthush, and horsebrush also can be found 
in  certain regions of enclosed basins. Little or no 
vegetation grows on the playas in these basins. 

Plant communities typical of the desert that lie in 
the Great Basin occur at elevations generally above 
1,524 m (5,000 ft) in  the northern third of the NTS 
and in  Area 13. Most of the basin floor is covered 
with shadscale, and winterfat is also common. On 
deep, loose soils at middle elevations (1,372 to 
1,686 m L4,500 to 5,500 ft]), the plant community 
is dominated by four-winged saltbush. Sagebrush 
begins to appear at 1,524 m (5,000 f t )  and is the 
dominant plant on large parts of Pahute Mesa and 
Rainier Mesa, as well as elsewhere in the northwest 
part of the NTS. Big sagebrush is the niost 
abundant shrub on sites with deep soils in this area, 
and black sagebrush is most abundant on the 
shallow soils of slopes and uplands. Pinyon pine 
and Utah juniper are codominant with sagebrush 
above 1,829 ni (6,000 ft) ,  and form an open shrub- 
woodland. 

Sites on the NTS with vegetation or soil modified 
by nuclear test activities, construction, or other 
disturbances usually have plant communities that 
are different from adjacent undisturbed areas. Some 
of the species that colonize disturbed areas (e.g., 
cheesebush and punctate rabbitbrush) are native 
plants that usually occur in washes. However, most 
species found on disturbed sites are ephemeral, 
introduced plants such as red bromc, cheatgrass, 
Russian thistle, and red-stemmed filaree 

I (Hunter, 1992a). Natural succession of disturbed 
areas on the NTS is generally a slow process. 

I Studies of natural succession in the Mojavc Desert 
have shown that several decades, or even centuries, 

I may be required to establish similar plant cover and 
1 productivity (Webb and Wilshire, 1980; Angerer 

et al., 1994). Because of the increased and more 
consistent precipitation, succession rates in the 
Great Basin Desert are generally much quicker than 
those in the Mojave Desert. Active revegctation of 
sites can greatly enhance secondary succession. 
Studies have been conducted on the NTS and other 
sites in the arid southwestern United States to assess 
and improve revegetation techniques for and 
environments (Wallace, 1980; EG&CEM, 1995b; 
Schaller and Sutton, 1978; Allen, 1988). Variables 
that have been determined to he important in  
revegetation success are: adequate moisture during 
seed germination and establishment; favorable soil 
conditions including depth, texture, fertility, and 
reduced compaction; and species adapted or native 
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I 
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to the site. Reclamation trials at Yucca Mountain have been observed on the NTS, including 
and at NTS and Tonopah Test Range sites have S4 species of mammals, 190 species of birds, 
shown that revegetation of disturbed areas is 33 species of reptiles, and 2 species of introducsd 
practical and that equivalent dcnsity and cover of I fishes (O'Farrell and Eniety, 1976; Castettsr and 
vegetation can be accomplished much quicker 
(3-1 0 years) than through natural succession 
(EG&G/EM, 199Sb). 

Sails on the NTS and Area 13 that were 
contaminated during safety shots and are to be 
cleaned as part of the Soils Media Corrective Action 
Unit of the Environmental Restoration Program 
were only slightly disturbed. Therefore, the 
biological communities on those sites are generally 
similar to adjacent, undisturbed sites (Moor and 
Bradley, 1974; Khoads, 1974; Hunter, 1994a). 

The only biological communities on and around the 
NTS that are not widespread are those associated with 
springs or other permanent sources of water. Then, are 
at least I0 springs and 23 mmmade impoundments on 
the NTS (Greger and Romney, 1994b). Most natural 
springs are on the mesas and mountains in the 
northem part of the NTS (Figure 4-40); most 
reservoirs we scattered through the valley bottom to 
the east and south. There are no springs in the 
valley bottom areas. Groundwater under the NTS 
flows primarily to the south and west and 
discharges from springs in Ash Meadows, Oasis 
Valley, and Death Valley (see Section 4.1.5, 
Hydrology). Most of the springs at the NTS support 
wetland (hydrophytic) vegetation, such as cattail, 
sedges, and rushes which likely constitute wetlands 
as defined by the U S  Army Corps of Engineers 
pursuant to Section 4.04 of the Clean Water Act. 
Because there have been no plans to negatively 
arfect these water sources, studies to characterize 
them and determine their potential as ')jurisdictional 
wetlands" were deferred until  the summer of 1996. 

W - O v e r  1.000 species of arthropods have 
been identified on the NTS, but this probably 
represents a small fraction of the arthropod species 
present (O'Farrell and Emery, 1976). About 
80 percent of these species are insects; ants, 
termites, and darkling beetles we the most common 
insect taxa. 

Vertebrate species have been studied much more 
thoroughly. Approximately 279 vertebrate species 

Hill, 1979; Medica, 1990: Medica et al.,  1990; 
EG&G/EM, 1993~) .  Eighty-six percent of the bird 
species on the NTS are transients (O'Farrell and 
Emery, 1976). The scientific names of all animals 
in this section are presented in Appendix E. 

Many of the predators and scavengers in this region 
a e  everywhere throughout the area. These include 
coyotes, bobcats, common ravens, red-tailed hawks, 
loggerhead shrikes, speckled rattlesnakes, and 
gopher snakes. Other common species are the long- 
tailed pocket mouse, desert woodrat, white-tailed 
antelope squirrel. black-tailed jackrabbit, black- 
throated sparrow, homed lark, Say's phosbr, 
western kingbird, side-blotched lizard, and desert 
horned lizard. 

Many animal species on the NTS are common only 
in the Mqjave Desert habitats to the south or the 
Great Basin Desert habitats to the north. Typical 
Mojave Desert species found on the NTS include 
kit fox, Merriam's kangaroo rat, desert tortoise, 
chuckwalla, western shovelnose snake, and 
sidewinder snake. Typical Great Basin species i n  
this region include cliff chipmunk, Great Basin 
pocket mouse, mule deer, northern flicker, scrub 
jay, Brewer's sparrow, western fence lizard, and 
striped whipsnake. About 60 wild horses live on 
the northern part of the NTS, usually on or near 
Rainier Mesa (Greger, 1994). 

Some animal species on the NTS are typically 
found only in restricted habitats. Desert kangaroo 
rats are associated with loose, sandy soils at lower 
elevations. Dark kangaroo mice are restricted to 
fine, gravel-like soils at higher elevations. 
Chuckwallas occur primarily in rocky outcrops. 
Desert night lizards are usually found in  stands of 
yuccas. Many of the birds on the NTS, including 
almost all of the waterfowl and shorebirds. use the 
playas in Frenchman and Yucca Flat weapons test 
basin, artificial ponds at springs, and sewage 
lagoons during their migration and/or during winter 
(Hayward et al., 1963). Bats often seek food over 
these water sources. Wild horses occur in  the 
northern half of the NTS and their distribution may 
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be related to the location of rnan-made ponds. 
Camp I7 pond, in the noithwest corner of Area 18, 
and Well 2 pond, in  the northeast corner of. Area 2, 
are heavily used by horses. During field surveys 
conducted in the sutnmer and fall of 1995, a total of 
52 horse5 were ohscrved, and an rstimated 
35 liorscs appeared to c(insistent1y use the Camp 17 
pond and I7 horses consistently used the Wcll 2 
pond (EG&G/EM. 1995a). Decr most likely use 
thcse oonds as wel l .  

As described in Section 4.  I .S. I ,  suiface runoff 
periodically ponds 011 the playas i n  Yucca and 
Frenchman flats. The length of time that water 
remains on playas, and the extent to which playas 
itre used by migratory shorebirds iire not routinely 
monitored. However, water has heen observed 011 

the playas for period? of days to months following 
rainstorms. Occasionally, migratory shorebirds 
have been observed if the playas have wiitt‘r on 
them during thc spring or fall migratory season. If 
rndionuclides and other contaminants were in  these 
ephemeral ponds, migratoly birds could be exposed 
to  them. Hecause of the episodic nature, the short 
duration of ponding on playas, and the relatively 
small numbers of birds that visit during the 
migratory seasons, the hypothetical exposures 
would be infrequent and brief. 

Several species of State-designated game animals 
occur i n  this region, including 1 ,500 to 2,000 mule 
decr (Giles and Cooper, 1985) and an unknown 
number of mountain lions, desert and Nuttall’s 
cottontails, chukar, Gamhel’s quail, mourning dove, 
and several species of waterfowl. Bighorn sheep 
and pronghorns inhabit surrounding areas and may 
on occasion stray onto the NTS (OFarrell and 
Emery, 1976). Bobcats and kit foxes are the only 
State-designated fur-bearing animals on the NTS. 
Bighorn sheep are hunted on the NAFR Complex. 
No other hunting or trapping is allowed on the NTS 
or the NAFR Complex. 

ENDANGERED AND THREATENED SPECIES- 
Only one animal species listed as endangered, the 
peregrine falcon, has been reported on the NTS. 
The bald eagle (down-listed in 1995 from an 
endangered to a threatened specics) has  also been 
reported on the NTS. Both of these birds are rare 
migrants i n  this rcgion and have becn sighted on the 

NTS only oiice (Castettzr arid Hill, 1979; Gregrr 
and Romney, 19941). The state of Nevada lists 
these two species as endangel-ed (Table 4-30), 

The only (ither animal specics found oil the NTS 
which is listed by the U.S. Fish and Wildlife 
Service as threatened is the Mojave Desert 
population of the dchert tortoise. The state of 
Nevada classifies the d e w t  tortoise as threatened 
species. Desert tortoisw are found throughout the 
Mojave Deseil plant coininunities i n  the wuthei-n 
half of the NTS (Figure 3-33) .  The abundiincc. of 
to r t~ ises  011 the NTS is low to \:cry lo\\ relative to 
other areas within the I-ange of this species 
(EG&G/EM, 1991; U.S. Fish and Wildlife Service, 
1992; Rautenstrauch ct al . ,  1993). Thc NTS 
contains less than 1 percent of the total desert 
tortoise habitat of the Mojaw Desert population. 
Desert tortoises are not found 011 At-ea 13 

No plants that have heen listed as threatened or 
endangered are known to occur on the NTS 
( S O  CFR Part 17. 1 I and 17. 12; Mend<i;.;r, I99ia) .  

There are three species (one animal and twu plants) 
which are candidates for listing under the Endangered 
Species Act (61 F’R 7596) and which are known to 
occur or may occur on the NTS. The US. Fish and 
Wildlife Service published the latest list of candidate 
plants and animals 011 February 28, 1996. Prior to 
this, 12 animal and 12 plant specie? found on the 
NTS or Area I ?  were classified as candidates 
(Mendoza, 199Sa). The updatcd Notice of Review, 
has remowd 1 I of the 12 animals and iill of the 
12 plants from candidate status. Therefore, the 
following discussion of candidate species differs from 
that in the Draft NTS EIS issued in January 1996. 

The mountain plover is the only candidate iuiimal 
which is known to occur onsite. It is an i ~ n c ~ n i n l o n  
migrant through the area. 

T w o  candidate plants may occur on the NTS. 
Clokey’s egg-vetch was recently discovered i n  the 
Belted Range of  the NAFR Complcx, just north of 
the NTS (Knight and Smith, 1996). It was found 
along thc margins of a pinyon-juniper community 
near Indian Spring. This plant may occur i n  ;i 
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I 
I onto the NTS. 

similar habitat in the Belted Range which extends 

The 13lue IXatnond cholla may possibly have been 
collected on the NTS in  the western Spotted Range 
below Mercury Ridge in  Area 23. It was identified 
a s  another cholla species when first collected in  
1967, and taxonomic verification of this NTS 
y x c i m e n  is being pursued. 

There also are a number of other endangered, 
threatened, or candidate species associated with the 
springs off the NTS that may be affected by NTS 
activities. For example. the endangered Devils 
Hole pupfish is endemic to the spring at Devils 
Hole National Monument, 27 kin (17 mi) south of 
the NTS. At Ash Meadows National Wildlife 
R e f u ~ e ,  located 32 k m  (20 mi) south of the NTS, 
there are one endangcred and six threatened plants, 
four endangered fishes, and one threatened 
invertcbratc (U.S. Fish and Wildlife Service, 1994). 
In addition. the candidate species Amargosa toad and 
Oasis Valley speckled dace are found in wetlands in 
the Oasis Valley. 

I The North Las Vegas Facility is located within 
I urban Las Vegas on previously disturbed land 
I within a fenced site. It is not expected that any 
I threatened, endangered, or rare species exist. No 
1 designated critical habitats for federal-listed species 
I mist at the North Las Vegas Facility. The facility 
1 is within the range of the federal-listed desert 
I torhises; however, urbanized areas of Clark County 
1 are not considered tortoise habitat. No desert 
I tortoises were found during an off-site survey of 
I undeveloped land located near the western 
I boundary of the North Las Vegas Facility. 

OTHER SPECIES OF CONCERN-Some other 
specics of concern which are known to occur or 
may occur on the NTS or Area 13 include the 
spotted bat (classified by the state of Nevada as 
threatened), the banded gila monster (classified as 
State-protected), over 20 state-protected birds 
(predominately hawks and owls), and one plant, 
Reatley inilkvetch designated as “ful ly  protected” 
by the State). Three of these State-protected animal 
species, the spotted bat, western burrowing owl, the 
white-faced ibis, and the Beatley milkvetch had 
k e n  classified as Category 2 candidates for listing 

under the Endangered Species Act. The Beatley 
milkvetch had been classified as a Category 1 
candidate. All were recently removed froin 
candidate status (61 FR 7596). These species are 
known to occur on the NTS. Vocalizations of the 
spotted bat were recorded on Pahute Mesa i n  1992 
(EG&G/EM, 1993~) .  Burrowing owls are common 
and are permanent residents throughout the NTS 
hut the white- faced ibis is an uncommon migrant 
(Hayward et al, 1963). 

No documented sightings or specimens of handed 
gila monsters have been made on the NTS. 

EFFECTS FROM PAST RADIOLOGICAL AND 
PROJECT ACTIVITIES-A number of studies 
were conducted to document the types and extent of 
disturbances to the biological resources that may 
have resulted from projrcts. Although much of the 
focus was on determining the fate and effects of 
radionuclides, especially transuranics (Dunaway 
and White, 1974; Gilbert et al., 1988; Howard and 
Fuller, 1987; Howard et al., 198.5; O’Farrell and 
Emery, 1976; White and Dunaway, 1975, 1976, 
1977, 1978; White et al., 1977a.,b.J, long-term 
impacts due to nucleilr tests and nonradiological 
causes were also investigated (Hunter, 1992b, 
1994b, c, d, 1995). 

In areas where atmospheric tests, safety tests, or 
cratering experiments were conducted, there were 
measurable changes in the species Composition and 
abundance of plants and animals. Immediately 
following some tests that deposited fallout 
containing beta-emitters, shrubs that were more 
radiosensitive, such as sagebrush, were killed and a 
grass disclimax was established. The projects also 
involved nonradiological physical and mechanical 
disturbances that altered the characteristics of the 
soils, and usually resulted i n  the removal of the 
shrubs which are a key component of the structure 
and functioning of these desert ecosystems. The 
ecological changes observed were similar to effects 
associated with other human activities that disturb 
deselt habitats, and few could he attributed solely to 
radiological impacts. 

A herd of cattle was allowed to graze the 
northwestern part of the NTS for 25 years (Smith 
and Black, 1984). Periodically, tissues of cattle, 
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deer. and bighorn sheep were analyzcd for 
concentrations of radionuclides. Results of this 
program suggested that since 1956 no significant 
amounts of biologically available radionuclides 
were contributed by activities on the NTS. Except 
for periods immediately following the deposition of 
close-in fallout. tissue concentrations of cesium137 
and strontiuni-90 reflected the deposition of 
worldwide fallout. Concentrations of tritium were 
within the ranges present in the general 
environment, except in  tissues of animals that had 
access to point sources of tritium such as the Sedan 
Crater or the c~ntainment  ponds in Area 12. 

Hypothctical dose cotnn~it~nents for daily ingestion 
of NTS heef over varying lengths of tiine were icss 
than 2 pci-cent of the Federal Radiation Council o r  
the International Commission o n  Radiological 
Protection guidelines. Both the calving rate of the 
herd, which exceedcd 85 percent annually, and the 
180-day weaning weight, usually greatel- that 18 kg 
(400 Ibs), were ahove average. Routine necropsy 
rind histopathological einn~itintion~ revealed no 
harmful tiealth ef.fects that could be attributed to 
ionizing radiation i n  herbivores m;iintnined for a 
lifetime on ttic NTS. 

Conccntrations of radionuclides in soils, plants. and 
aniinals i n  the \!icinity of some paht tests were nhove 
genei-ril hackground levels. Concentrations usually 
decreased by factors of  1 0  between soils-plants and 
plants-animals. Chr~imosorncil aberrations were 
observed i t i  cells of spiny sagebrush collected from 
Area I I ,  but the yields miiy not have heen greater 
than what would he observcd in  the population 
naturally, and whether they were valuable or 
deli-imental to the population was undetermined. 
Depi-essed I c ~ ~ c I s  of cii-culating lymphocytes and 
total leukocytc counts were found i n  kan, Oaroo 1-ats 
collected i n  areas comtaminated w,ith plutonium, 
but they were considel-ed to he physiologically 
inconsequential. Gross pathological changes in 
native maiiiniills appeared to be minimal and 
nonspecific. Reproduction in and recruitment to 
tnaninialian populations inhabiting contaminated 
areas was largely responding to changes in the food 
supply of winter annual plants, not to levels of 
radiation. 

The long-term consequences of past DOE activities 
were studied at past ground 7.~1'0 locations above 
which atmospheric tests were conducted, within 
subsidence craters formed following underground 
tests. in burned areas. on compacted drill pads and 
scrapes, and along roadsides. One of the major 
findings was that ecological impacts resulting from 
DOE programs on the NTS did not differ in type or 
magnitude from those resulting from other human 
activities that disturb desen ecosystems. Changes in  
the vegetation resulted from changes in patterns and 
amounts of precipitation. Changes in the species 
composition of vertebrates appeared to be linked to 
the sti-ucture of the vegetation 
changes i n  abundance were i n  rerponse to altered 
food suppliec which were linked to vegetation. 

Changec to the sttmcture :ind function of ecosystcms 
were restricted to the itnmediate L'icinity of project 
sites. ant1 few long-term cft'rcts could be attributed 
to radiological impacts. Concentration\ of 
radionuclides did not produce genetic o r  cytological 
abnormalities that appeared to be detrimental to 

1 species or  populations either in the short- or  long- 
I term. Restoration of d imrhcd  sites will l ikely 

follow the routes and mtes o f  succession obscrvrd 
i i i  comparahlc, ~nanipulated desei-t rcosystems. 

I n  spite of llie extensive 2nviron1nental and 
inonitoring programs conducted since the 1950s. 
impacts of nonradiological contaminants 011 wildlife 
are unknown. Drill sites established fur the 
Environmental Restoration Program include plastic- 
lined ponds to collect and evaporate fluidr. In 
1994, remains of seven birds were found i n  one of 
three ponds that contained water (Grcger, 1995). 
Although the c~iuscs of death could not be 
determined, and no chemical analyces of the water 
were perlormed, a liypothssis was pi-oposed that 
birds may have hecn trapped i n  the steep sumps 
because detergents used dut-ing drilling may have 
removed protective oils, wliicli caused hypdhermia, 
which i n  turn inhibited flight. 

There are 18 known population, of Beatley 
milkvetch, 14 on the NTS and 4 on thc NAFR 
Complex, 3.5 to 8 k m  (2.2 to S mi) west ofthe NTS 
(Blomqitist et al.. 1992). These 18 population, 
cover areas ranging in  size from 700 m' (837 yds') 
to 120 acres and are restricted 10 isolated sites 
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typically located on volcanic soils in the pinyon- 
juniper-sagebrush vegetation association at 
elevations between 1.850 m and 2.271 m (6,070 
to 7,450 It). 

4.1.7 Air Quality and Climate 

Air quality in  a given location is described as the 
concentration of various pollutants in the 
atmosphere. Air quality is determined by the type 
and atnotitit of pollutants emitted into the 
atmosphere, the size and topography of the air 
basin, and the prevailing meteorological conditions. 
This scction describes existing air quality 
conditions. Topics discussed include climatology, 
meteorology, and ambient air quality at the NTS 
and Arca 13. 

CLIMATOLOGY AND METEOROLOGY-The 
climate at the NTS and Area 13 is characterized by 
limited precipitation, low humidity, and large 
diurnal tciiiperaturc ranges. The lower elevations 
are characterized by hot suminers and mild winters, 
which are typical of other Great Basin areas. As 
elevation increases, precipitation increases and 
temperatures decrease (DOE, 1986). 

Annual precipitation at higher NTS elevations is 
about 21 cm (9 in . ) .  which includes snow 
accuniulations. The lower elevations rcceive 
approximately 15 cm (6 in.) of precipitation 
annually, with occasimal snow accumulations 
lasting only a few days (Quiring, 1968). 

Precipitation in the summer falls in isolated 
showers, which cause large variations among local 
precipitation amounts. Summer precipitation occurs 
mainly i i i  July and August when intense heating of 
the ground beneath moist air masses triggers 
thunderstorni development and associated lightning. 
A tropical stat-m occasionally will move 
northeastward from the coast of Mexico, bringing 
heavy precipitation during September and October 
(DOE, 199.50. 

Elevation influcnces temperatures on the NTS. At 
an elevation 012,000 in (6,560 ft) on Pahute Mesa, 
the average daily maximum and minimum 
temperatures are 4 "C to -2 "C (40 O F  to 28 "F) in 
Januaiy and 27 "C to 17 "C (80 "F to 62 OF) in July. 

In the Yucca Flat weapons test basin at an elevation 
of 1,195 111 (3.920 ft), the average daily maximum 
and minimum temperatures are I 1  "C to -6 "C 
(51 "F to 21 "F) i n  January, and 36 "C to I 4  "C 
(96 "F to 57 "F) in  July. Elevation at Mercury is 
1,314 m (4,310 ft), and the extreme temperatures 
are 21 "C to -1  I "C (69 "F to I 2  "F) in January and 
43"Cto 15"C(109"Fto59"F)in July(DOE, 1995f). 

The annual average temperature in the NTS area is 
19 "C (66 O F )  (NOAA, 1991). Monthly average 
temperatures range from 7 "C (44 "F) in January to 
32 "C (90 "F) in July. Kelative humidity readings 
(taken four times per day) range from 1 I percent in 
June to 55 percent in January and December 
(DOENV, 1995t1. 

Average annual wind speed\ anti direction vary 
with location (Figure 4-44). At higher elevations on 
Pahute Mesa, the average amual  wind speed is 
16 kph (10 mph). The prevailing wind direction 
during the winter months is north-noilheastet-ly, and 
during the summer months winds are southerly. 

In the Yucca Flat weapons test basin, the awrage 
annual wind speed is 1 1  kph (7 niph). The 
prevailing wind direction during the winter months 
is north-northwesterly, and during the suriiiiicr 
months is south-southwesterly. At Mercury, the 
average annual wind speed i s  I3  kph (8 niph), with 
northwesterly prevailing winds during the winter 
months, and southwesterly prevailing winds during 
the summer months. Figure 4-45 shows the annual 
wind direction frequencies and mean wind speeds 
for 1990 at Desert Rock, the U.S. Geological 
Survey, and National Oceanographic and 
Atmospheric Administration Air Rcsources 
Laboratories near Mercury. The wind speeds were 
measured from a height of 10 m ( 3 3  It) above the 
ground. 

Wind speeds in  excess of 97 kph (60 mph), with 
gusts up to 172 kph (107 mph), may be expected to 
occur once evety 100 years (Quiring, 1968). 
Additional severe weather in the region includes 
occasional thunderstorms, lighting, tornados, and 
sandstorms. Severe thunderstorms may produce 
high precipitation that continues for approximately 
one hour and may create a pcitential for flash 
tlooding (Bowen and Egami, 1983). Few tornados 
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Figure 4-45 Wind direction frequencies and mean wind speed near Mercury, Nevada 
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have been observed in the region and are not 
considered a significant event. The estimated 
probability o f a  tornado striking a point at the NTS 
is extremely low ( 3  in 1 0  million years) (Ramsdell 
and Andrews, 1986). 

AMBIENT AIR QUALITY-The NTS is located 
iii  the Nevada Intrastate Air Quality Control 
Region 147. The region has been designated as 
altaiiiiiient with respcct to the National Ambient Air 
Quality Stnndards (40 CFR Part 81.329). The 
nearest ntmattainrnent area is the Las Vegas area, 
1oc;lted 105 kin (65 mi) southeast of the NTS. The 
Las Vegns Valley Hydrographic Area 21 2, located 
i n  Clark County, is classified as moderate 
nonattiiinrnent for carbon monoxide and serious 
nonattainment for fugitive dust (PMIc,). The 
remaining poition of Clark County is designated as 
tinclassifiable/attainnlcntent for these pollutants 
(40 CFR Part 81.329). 

An area is designated by the EPA as being in 
;~ttainnient for a pollutant if ambient concentrations 
of t l in t  pollutant are below the National Ambient 
Air Quality Standards, and nonattainment if 
briolalions of the National Ambient Air Quality 
Standards occur. In areas where insufficient data 
are available to determine attainment status, 
designations are listed as unclassified. Unclassified 
areas arc treated as attainnient areas for regulatory 
purposes. The applicable National Ambient Air 
Quality Standards and Nevada State Ambient Air 
Quality Standards are presented in Table 4-3 I .  

Prevention of Significant Deterioration is a 
regulation incorporated in the Clean Air Act that 
limits increases of pollutants i n  clean air areas 
(attainment areas) to certain increments even though 
ambient air quality standards are being met. The 
Prevention of Significant Deterioration Program is 
implemented in large part through the use of 
incrcmeiits and area classifications. The Clean Air 
Act area classification scheme for Prevention of 
Significant Deterioration establishes three classes of 
geographic areas and applies increments of different 
stringency to each cla Air quality impacts, in 
combination with other Prevention of Significant 
Deterioration-permitted sources in the area, must not 
exceed the maximum allow2ible incremental 
increases presented in Table 4-32. Facilities 

I 
I 
I 
I 
I 

I 
I 
I 

I 
I 
I 
I 

I 
I 

planning construction or modifications of a facility 
that is located in an attainment area may bc subject 
to Prevention of Significant Ikterioration 
regulations if classified 215 it “ma.ior‘. \ou~-cc or 
“major” modification. A new source is major i f  i t  
is one of 28 listed sources and has the potential to 
emit more than 100 tons per year of a regulated 
pollutant or more than 250 tons per year of a 
regulated pollutant, regardless of its source type. A 
modification is major if i t  will occur at an existing 
major source and will cause emiision increaszc of  
regulated pollutants above “rignificant” emission 
rate levels defined in the rsgiilations. Ma,jcir s o w x s  
must first obtain a Prevention (if Significant 
Deterioration permit for either a new facility or 
modifications from the state where thc facility is 
located (40 CFR Part 52.2 I ). 

The nearest Prevention of Significant Deterioration 
Class I areas to the NTS are the Grand Canyon 
National Park, 208 kin ( I  30 mi) to the sotitheast, 
and the Sequoia National Park, 169 kni  ( 1 0 5  m i )  to 
the southwest (DOE, 1995f). The NTS has no 
sources subject to Prevention of Significant 
Deteri(iration requirements. 

Ambient air quality at the NTS is not currently 
monitored for criteria pollutants or hazardous air 
pollutants, with the exception of radionuclides. 
Elevated levels of ozone or particulate matter may 
occasionally occur because of pollutants transported 
into the area or because of local sources of fugitive 
particulates (Bowen and Egami, 1983). Ambient 
concentrations of other criteria pollutants (sulfur 
dioxide, nitrogen oxides, carbon monoxide, and 
lead) are probably low because there are no large 
sources of these pollutants nearby. The nearest 
significant source of pollutants is the Las Vegas 
area (DOE, 19950. Ambient air quality data for the 
NTS is summarized i n  Table 4-33. These 
measurements were recorded during the period from 
August IS, through September 1 5 ,  1990. 
Monitoring stations were located i n  Area 23 at 
Building 525; Area 6 at Building 170; and Area 12 
at the sanitation department office trailer. Based on 
the data collected during this study (Engineering 
Science, 1990). the NTS is well %,ithiti all 
applicable federal and state ambient air quality 
standards. 
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Table 4-32. Maximum allowable pollutant concentration increases under 
Prevention of Significant Deterioration regulations 

Averaging Maximum Allowable Increment (&I?)* 

Class I Class I1 Class 111 Pollutant Time 

Particulate rna~icr Annual 4.0 17.0 34.0 
(PW,,I 

24 hours 8.0 30.0 hO.0 

24 hours 5.0 91.0 182.0 
3 hours 25.0 512.0 700.(1 

Nilrogen oxidcs (NO,, Annual 2.5 25.0 50.0 

Sulfur dioxidc (SO,) Annual 2.0 20.0 40.0 

. Micrograni per cubic meter 

Sourcc. 40 CFR Pan 52.21, 1995. 

Table 4-33. Ambient air quality data for the NTS, 1990 

Source: Engineerins Sciencc. 19'10 
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The criteria air pollutants emitted at the NTS 
include particulates from construction, aggregate 
production, and surface disturbances, and fugitive 
dust from vehicles traveling on unpaved roads; 
various pollutants from fuel-burning equipment, 
incineration, and open burning; and volatile 
organics from fuel storage facilities (DOE, 19950. 
A summary of emission estimates for sources at the 
NTS is presented in  Table 4-34. Emissions of 
hazardous air pollutants from current NTS sources 
are below regulatory requirements (DOE, 1995f). 

RADIOLOGICAL AIR OUALITY-The DOE 
maintains an extensive network of air sampling 
stations for radiological parameters, such as 
particulates. tritium, noble gases, and reactive gases. 
Past activities at the NTS have resulted primarily in 
radioactive effluents from underground weapons 
testing. Some radioactivity detected by on-site air 
monitoring stations is attributed to the resuspension 
of soils contaminated from past aboveground 
nuclear weapons testing (19.51 to 1962j.Monitoring 
of airborne particulate matter, noble gases, and 
tritiated water vapor on the NTS in 1993 indicated 
on-site levels that were consistent with background 
concentrations (Table 4-35), The external exposure 
monitoring network indicated a stable level of 
gamma radiation levels from year to year. Airborne 
releases of radioactivity have occurred from past 
aboveground weapons testing, but in  recent years no 
radioactivity from operations at the NTS has been 
detected at off-site monitoring stations. 

During 1993, the radiation dose to the maximum 
exposed individual was estimated to be 0.004 mrem 
at Indian Springs (DOE, 1994b). which is well 
below the EPA standard of 10 mrem per year. This 
effective dose equivalent was based on calculations 
using the CAP88 air dose assessment model (an air 
dispersion model developed by the EPA to predict 
effective doses). This computer code uses site- 
specific radionuclide emission data, on-site 
meteorological data, and dose conversion factors to 
predict the effective dose equivalent. 

Historically, releases have occasionally occurred to 
the ground surface and atmosphere as a result of 
underground testing. There have been five 
categories of releases: (1) venting that occurred 
when containment failed and there WBS a rapid, 

massive release; (2) seeps that occurred when 
containment failed and there was a small, slow 
release shortly after the test; (3) late-time seeps that 
released gases to the surface a few days or weeks 
after the test; (4) controlled tunnel purging to allow 
recovery of equipment and data; and ( 5 )  operational 
releases that are small and occur when core or gas 
samples are collected. According to the Office of 
Technology Assessment (OTA, 1989), prior to 
1971, a total of 2.5 x lo’ curies were released from 
underground tests at the NTS. After a 1971 Atomic 
Energy Commission review (following a 
6.7 x lo6 Ci release from the Banebeny test), new 
containment procedures were implemented. From 
1971 through 1988,54,000 Ci were released, and of 
this amount 1 1,000 Ci were unintentionally released 
through containment failure. Seeps continue to emit 
radioactive gases from the underground testing 
areas. The DOE maintains an extensive network of 
monitoring stations on the at NTS and at off-site 
locations to monitor extensive network of 
monitoring stations on the at NTS and at off-site 
locations to monitor conditions. The results of this 
monitoring measure the concentrations of gross 
beta, plutonium, noble gases, and tritiated water 
vapor in air rather than the total inventory of 
radionuclides. 

I 
I 
I 

In 1990, the average concentrations never 
approached the Derived Concentration Guides for 
inhalation for samples collected either on or off the 
NTS. The results of monitoring in 1990 found 
xenon, a key noble gas indicator, was detected only 
for a short period after underground tests. 

The total inventory of 1990 releases to the 
atmosphere from underground tests through seepage 
of gaseous radionuclides is estimated at about 
66 Ci. Of this quantity, some was related to 
ventilation of tunnels where tests were conducted. 
The 1990 monitoring of the G Tunnel Complex 
indicated that ventilation resulted in a release of 
28 Ci of airborne tritium into the atmosphere. 

No nuclear tests were performed at the NTS in 
1993; therefore, the radiological monitoring 
consisted primarily of routine air sampling 
throughout the NTS. In 1993. samples of air 
exhausted through the ventilation duct at the 
P Tunnel portal (used for underground testing in 
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Table 4-34. NTS source emission inventory, 1993 

Pollutant Source Emission Rate (Ibshour) 
Pnrticulnte matter (PM,,,) Area 12 boiler 2.8 

Area 23 boiler 3 .6  
Area 23 boiler 2.8 
Area 23 incinerator i1.75 
Area 6 boiler 2.9 
Area 1 rotary dryer 7.1 

Sulfur  dioxide (SO:) Area 12 boiler 2.8 
Area 23 boiler 3.1 
Area 23 boiler 2.8 
Area 23 incinerator 3.0 
Area 6 boiler 2.5 

Sourcc UDCNK. 19XXa. b. c. IYXYa. b. and 1990. 

Table 4-35. NTS radioactive emissions - 1993, airborne effluent releases 

Curies 

Facility Name Tritium Krypton-85 Plutonium 

Arca 3 NA* N.4 L O X  10' 

Area 5, Radioactive Waste 2.9 x 10 I NA 
Management Site 

NA 

Arca 9, Bunker NA NA 7.5 x 1 or 

Area 12, Containment Ponds 1.4 x lo2 NA NA 

Area 12, P Tunnel Port;d 3.7 NA N A  

Areas I 9  and 20, Fahutr NA 1.6 x 10' NA 
h?esa 

'Total 7.08 x 10' 1.6 x 10' 1.8 x 10." 

* KO1 :Ippllc:,hle. 

Source: DOEIKV. I994h. 

horizontal mines) indicated emissions of 3.7 Ci of I from the area. Air samples collected in Area 3 and 
gaseous radioactivity in the form of lritinted water at the Area 9 hunkcr indicated Icvels of 
\Tapor due to seepage within the tunnel from nuclear plutonium-239 and -240 above background 
te \ ls  performed in prcvious years. Air samples Measured krypton-85 levels 011 Pnhute Mesa bere  
collected ;iround the Area 5 Radioactive Waste I approximately I pCilm3 higher than the NTS 
Mmagetiiciit Site indicated tracc iiiiiounti of tntluin average because of ;itinosphei-ic pumping Tram past 
:it tlir boundary and no measurable actlvity away nuclear events. 
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Using the data from the highest annual  avzrage 
c o ~ i c m t ~ i t i o i i ,  replacing the diffuse source with an 
equivalent point source, and using the CAP88 
Systems Laboratory. Las Vegas has :in extensive air 

I monitoring network thi-oughout central ;rnd southern 
I Nevada  and the southern poition [if Utah and 
I California for a total of 27 monitoring sites. The 
I EPA's  off-site air monitoring network air 
I concentriltion data indicated doses far  below those 
I  nodel led wi th the CAP88-PC model. The gamma 
I exposure rates are measured weekly throughout the 
I year at thew sites. The CAP 88-PC riiodcl 
I cctirnated a dose of 0.004 tiicin to il hypothetical 

i i iaxiiniit i i  exposed individual. The actual data from 
tlie EPA's air monitoring nctwork indicated that the 
air concentration would have to be 14 times higher 
than meesured values to achicve the modeled dose. 
Table 4-36 suiiiiiiarizes the i i i i i i i u l  coiitrihiitions to 
the cflcctive dose equivnlci i t  in I9:E due to 
operations at the NTS ;is estimated by the 
CAPRX-PC computer model 

4.1.8 Noise 

N o i s e  i s  dcfined ;is sound that i s  undesii-able 
beciiux i t  interferes wi th speech coiiitnuniciition 
and hc;iritig, i s  intense e n o u ~ h  to damage hear-ing. 
01- i? otherwise annoying. The chxactcristics of 
sound include pnranictci~s such a s  mipl i tude, 
frequency, and duintion. The decibel (dB), ii 

logarithmic unit that ;~ccoi~t i ts for the large 
vat-iations in ainplitude. i s  tile accepted stand:ird 
iniit ~neii~ureinent of sound. 

When  measut-itif s o u n d  to dctcimine i t \  ellects on 
the liuiiii i i i population, A-weighted siiund 
levels ( d H A )  at~e typically used to  accoiint for tlie 
I-esponse of  t he  I i i i n i ~ i i  car (ANSI/ASME, 1983). 
1~Iuin;in responses to counds :ire I o ~ e s t  at low and 
h igh frequency levels and freatect iii the middle 
frequcncy range. A-weighted sound levels 
rcpresent adjustments to soiind levels that are made 
a x o r d i n g  to the frequency content of the sound. 
Examples o f  typic;tl s o u n d  levels are s h o w n  iii 
Figure 4-46. 

Noise levels oftcn change with t i m e ;  thercfore, to  
cmiparc levc ls  over different t i m e  periods. se\w-al 
descriptor\ \\crc de\cloped that take into acc<ouin 
this tinie-var)iiig iiiiiiirc'. These dexriptors w e  used 

to assess and correlate the various effects of noice 
on man, including land-use compatibility. sleep and 
speech interference, annoyance, hearing loss, and 
startle effects. 

The day-night average sound level v.as developed to 
evaluate the total community noise en\ ironment. 
The day-night average sound level i s  the average 
dBA during a 24-hour period with 10 dB added to  
nighttime levels (between 10 p.m. and 7 a.in.). This 
adjustment i s  added to account for the increased 
sensitivity to nighttime noise events. The day-night 
average sound level was endorsed b y  the EPA and 
is mandated by the U.S. Department of Hotisins and 
LJrban Development. the Federal Aviation 
Administt-ation. and the DoD for land-use 
asSesSlllelltS. 

The day-night average sound level i s  sometimes 
supplemented wi th  another noise level 
nie~isureinent. pninnrily the equivalent sound Ie\,el. 
'The equi\alent sound level i s  the dBA level of ;I 
steady-state sound that has the same dRA sound 
energy as that contained in the time-varying sound 
being measured OKI- a specific time period. The 
major noise sources at the NTS include equipment 
and machines (e.g.. cooling towers, ti-ansforrncrs, 
engines, pumps, boilers, steam vents, paging 
systems, construction and matei-ial-handliiig 
equipmelit. and \chicles), blasting and explosives 
testing, and aircraft iiperations. Yo N T S  
environmental noise w r \ c y  data are available. At 
the KTS boundary, away lrom riiost facilities, noise 
f rom most sources i s  barely distingiii\hable above 
background noise le\,elr. 

The ;icou,tic environment in areiis adjacent to the 
N T S  c a n  he classilied as either uninhabited desert 
o r  smal l  rural coiiiniiii i ities. In the uninhabited 
deseit, the m;ijor wurces o f  noise ;ire natural 
physicill phenoinena such a s  wind. rain, and wildlife 
activities, and ini o sioniil airplane. The wind i s  
the prcdominant noise soi~rce. Ilesei-~ noise levels 
ils 21 function o f  wind have heen meawrcd at a n  
uppcr l imit of 22 dBA for ii s t i l l  desert atid 3X dHA 
for ii windy deheit (Rrathtrom and Uondcllo, 1983). 

A background round Icvel of 30 dRA IS ,I 
i reasoiiablr c?timate. This i\ coi i \ i \ tent w i th  other 

estitiialch of sound levels 1'01. riiial xe; i \ .  Thc rural 

I 



NEVADA TEST SITE FINAL ENVIRONMENTAL IMP.4CT STATEMEST 

Table 4-36. Summary of effective dose equivalents from NTS operations during 
1993 

Colleclive EDE lo  
Population Within 

80 kilumeters of the NTS Maximum EDE" at NTS Masimum EDE to an 
Boundaryb Individual' Sources 

Dose 4.8 x Io'mrcm 1.8 * 0.57 x 10~' nirem I .2 x 10~' p""",,-'cm 

Risk of Cancer'' 1.728 x 1 0 '  latent cancer 
fatal i t ie$ 

Site boundary 58 km (36 mi) Lacation Indian Springs, XO km (50 mi) 21,750 pcople within XO k m  
SSE UI PiTS Area I2  SSE of NTS Arca I2  (50 mi) ~ U T S  IOLIICC< 

NESHAP' Stand;ird 10 inreiii per year I I1 mrem per year NA' 

Pcrccntage of 0.05 0.04 1; A1 
NLSIIAP 

Background Y7 mrcm 97 tnrem 1.757 person-rem 

Risk <jfcanccr (from 
hacksround)" l&alitics 

Percentage 0 s  S . 0 X  1 o i  4.0 x 1 0  0 . Y  x 10'  
R;irkxn,und 

3.4'12 -i 10~' latriit cancer 

' r<llci.tivc dose c q u ~ ~ i l l c n t  
I' The III:IXIIIIUIII houndnry dose IS to ii hyliothelical individual who rcmains in the open conunuously d u n n ~  the k m r  ;it the 
N'fS h o u n d x y  located 60 kni 37 m l l  south-southenst from the Area 12  tunncl ponds 
' The maximum indnidnnl  dose i s  1" a person outride the NTS houndary at a rcsidencc whcrc thr hiehci t  do ie  r:m occur, 6i, 

calcul:ited by CAPRX (Vrrsion I , ( I )  using NTS cfiluents llrtcd In Tnhle S. I oithe 1991 ,2nnu;ll Si ic  Envimnmcntal Rcpurl  
docnmcnt (DOEINV. 14Y4aJ and assuming all lritialed waler mput to the  Arzv I 2  containnwnt ponds v\n\ C\ :~ I~ I I~ IC I~  

'I Assume mdividuai exposed 10 dose per ycar lor lifeume (72  years) 
' 

' N o t  applicahlc. 

Sourcc: DOEINV, 1994~1. 

National timission Standards h r  Hazardous Air Pollutants 

communities day-nizht average sound level has 
been estimatcd in the range of 35 to SO dB (EPA, 
1974). A background sound level of S O  d B  is a 
reasonable estimate for Mercury. 

Except for the prohibition of nuisance noise, neither 
the state of Nevada nor local governments have 
established specific numerical environmental noise 
standards. 

At the North Las Vegas Facility, noise background 
levels are those that would he expected in an 
urbanized industrial area. 

4.1.9 Visual Resources 

Visual resources include the natural and inan-made 
physical features that give a particular landscape its 
character and value as an environmental factor. The 
feature categories that form the ouerall impression 
a viewer receives of an area include landform, 
vegetation, water, color, adjacent scenery, scarcity. 
and man-made (cultural) modification (RLhl, 1980). 

Criteria used in  the analysis of visual resources for 
this EIS include scenic quality. visual sensitivity, 
and distance and/or visibility zones from key puhlic 
viewpoints. 
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Common Outdoor Sound Level Common Outdoor 
Sound Levels ( d W  Sound Levels 

Jet flyover at 304m (1,000 ft) 1 10 1 10 Rock band at 5m (1 6 ft) 

Gas lawn mower at 1 m (3 ft) 100 100 subway train (New york) 

Diesel truck at 15m (50 ft) 

Noisy urban daytime 

Gas lawn mower at 30m (100 ft) 

Commercial area 
heavy traffic at 91 m (300 ft) 

Quiet urban nighttime 

Quiet suburban nighttime 

Quiet rural nighttime 

Food blender at 1 m (3 ft) 
Garbage disposal at 1 m (3 ft) 

Shouting at l m  (3 ft) 

Vacuum cleaner at 3m (10 ft) 

Normal speech at 1 m (3 ft) 

Large business office 
Dishwasher next room 

Small theater, 
Large conference room (background) 

Library (background) 

Bedroom at night 
Concert hall (background) 

Broadcast and recording studio 
(background) 

Threshold of hearing 

Figure 4-46. Comparative A-weighted sound levels 
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There are three Yceiiic quality classes. Class A 
includes areas that combine the most outstanding 
ch, drditeristics . . 
Class B includes areas in which there is a 
combination of some outstanding characteristics and 
sonie that are fairly common. Class C includes 
areiis i n  w2hich the charactenstics arc fairly common 
to the region. Visual sensitivity for  this analysis 
was bawd solely on the volume oftravel on public 
highways hecuse  these roads arc the only key 
public viewpoints f rom which the study areas are 
scen. Study areas that are visible from highways 
with 3.000 01- more average annual daily trariic 
wet-e average daily traffic were assigned a medium 
sensitivity level. Study areas that are visible from 
highways with annual avcrage daily traffic below 
1,000 were asiigned a low sensitivity level. 

Visual quality and sensitivity may be magnified or 
diminished by the distance and/or visibility of the 
Inndscape froin key vicw pointh IBLM, 1980). The 
landscapc scene can be divided into three basic 
distance m n e i :  foreground, 0 to 0.8 km (0.5 mi); 
niiddlcground, (1.8 kin (0.5 mi) to 8 km ( 5  mi); and 
background/s~ldom seen, 8 kin (5 mi)  to infinity. 
Seldiiin-seen views also include those portions of 
the landscape that c:tnnot be seen from a key 
\,icwpoint hecause the viewer's line of sight is 
blocked by tetiiiiii, vegct;ition, or some other 
physical feature. 

The NTS is located in a transition area between the 
Mojave Desert and the Great Basin. Vegetation 
ranges from grassc and creoscrte bush i n  the loner 
elcvations to junipcr, pinyon pine. and sagebrush in  
elevatiim\ ahiivc 1,524 111 (5,000 ft). The 
topography of the NTS consists of a series of 
iiiotititiiin ranges arr;inged in a north-south 
orientation sepw-atcd by broad valleys. A portion of 
the site is characterized hy the presence of 
iiutiierous >ubsidencr craters resulting from past 
~n~icleiir testing. Scenic views relaled to geologic 
(rattires arc tiuiiicsous within thi? region. Thc 
southucsteln Nevada volcmic field, which includes 
portions of tlii: KrS, is recognized by researchers to 
hc ,I c ) .  'ISK . ,' . ex;irnple of it nested, rnulticaldcra 
volcmic field. The scenic quality of thc NTS 
t-angcs Iron1 Class B tci C'las? C.  The areas o f  tlic 
NTS visihle from U.S. flighway 95 are common to 

of each physical feature category. 

I 

thc region. Therefore, they have been designated as 
Class c. 
The area surrounding the NTS consists of 
unpopulated to sparsely populated desert and rural 
lands. Because the NTS is surrounded to the east, 
north. and west by the NAFR Complex and to the 
south by lands controlled by the U.S. Bureau of 
Larid Management, the niain public views into the 
interior of the NTS are from U.S. Highway 95. 
Because the southern boundary of the NTS is 
surrounded by various mountain ranges, including 
the Spector Range, Striped Hills, Red Mountain. 
and the Spotted Range. views from U.S. Highway 

I 95 are limited to Mercury Valley and some portions 
1 of the southwestern sector of NTS which can hc 
1 seen froin Amargosa Valley. Traffic on 

U.S. Highway 95 at the Mercury exit is 
approximately 3,600 vehicles per day 
(NDOT,I 9931). Therefor-e, portions of the NTS 
visible from this area would have a high 
sensitivity level. 

1 The North Las Vegas Facility occupies 
1 approximately 80 acres in the city of North Las 
I Vegas, Nevada. The area can be described as an 
I urbanized industrial area, and visual resources are 
I typical for such an area. 

4.1.10 Cultural Resources 

The following sections describe the cultiisal resources 
ofthe NTS and North La? Veglls Facilities. Resources 
are described i n  two ways. First, ruchenlogicnl 
resources are described in accordance with the 
provisions of the National Historic Preservation Act of 
I966 and the Archaeological Resources Protection Act 
of 1979. as these a c t  rue implemented through 
consultations and the prugrarnmatic agreement 
between the SHPO and the DOEINV. The second 
description of resources, which begins at the 
iinnumkred section entitled "Sites of Amelican India1 
Significance," describes cultural resources fioni the 
Atmetican Indian culturiil perspective, as provided by 
the American Indian Writers Subgroup of the 
Consolidated Group of Tr iks  aid Orgxiimtions. Thi? 
secticin is i n  imlics. 

Archaeological research indicate\ that important 
ctiltusal resources exist at the NTS. Thesc rc'sourccs 

1 
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range from sites associated with the earliest 
prehistoric people in the New World to structures 
associated with the development of nuclear testing. 
At the rime af contact with the Euroamericans i n  the 
mid- 1800s. the area was occupied or used by the 
Southern Paiute, Western Shoshone (Steward, 
1938), and Owens Valley Paiute (Stoffle and Evans, 
1988). Historic contexts commonly employed on 
the NTS arc the Paleoindian, Early, Middle and 
Late Archaic, Shoshonean and Historic periods. 
The latter has been subdivided into contexts 
concerned with mining, ranching, transportation and 
communication. nuclear testing and research, and 
Amcrican Indians. Those site.; dating to the Cold 
War era and associated with nuclear testing and 
development are considered of particular relevance 
because they occur at only a fcw locations across 
the United States. 

Current knowledge of the NTS culttiral resources is 
the result o i  over 20 years of surveys and data 
recovery, most conducted prior to NTS activities. 
I n  addition to preactivity surveys and studies, in  
1990 tlie DOE entered into a Prograinmatic 
Agreement with the SHPO and the Advisory 
Council for Historic Preservation, which 
implernented the Long-Range Study Plan for 
Negdting Potential Adverse Effects to Historic 
Properties on Pahute and Rainier Mesas. This is a 
coniprehensive program that examines in depth an 
1 1 -percent geographic sample of the cultural 
resources on the two mesas. As a result of these 
prograins 4.68 percent of the NTS (40,491 acres) 
has been surveyed for cultural resotirces. Thr Long- 
Range Study Plan and other programs have 
produccd a large archaeological database that is the 
foundation for the information presented in this 
document. Some sites, particularly mining, 
ranching, and nuclear testing sites, are known but 
have yet to he studied and recorded. At least 
600 buildings, structures and objects dating to tlie 
Cold War ern have been identified on the NTS, but 
these liiive not been systeinatically recorded or 
evaluated for significance. The sites included here 
are those that have been systernatically recorded. 
Ileterminations or eligibility for the cultural 
resources have been made through consultations 
between the DOE and the SHPO. However, many 
of the older sites have not hecn evaluated for 
Nntional Register of Histot-ic Places eligibility. In  

I 

many cases, the site records do not indicate any 
National Register of Historic Places 
recoinmendations. Based on current knowledge. all 
areas of the NTS have the potential to contain 
archaeological sites that are considered significant 
because they meet the criteria of eligihility for the 
National Register of Historic Places. As a result, 
the boundaries of the NTS mat-k thc area of 
potential effect for cultural resources. The 
following section documents previous work 
conducted on the NTS and North Las Vegas 
Facilities, and evaluates the sites according to types 
and eligibility for listing on the National Register of 
Historic Places. 

RECORDED CULTURAL RESOURCES-Oxr 
1,700 archaeological sites have been identified on 
the NTS. The terminology used here to define site 
types is derived from the Desert Research Institute's 
Branch Technical Procedures Manual (DRI, 1990). 
Site types are grouped into prehistoric and historic 
categories. Prehistoric sites include temporary 
camps, extractive localities, processing Iocalitics, 
localities, caches, and stations. One other 
prehistoric site type is the residential base. Hihtoric 
site types include mining sites, ranching sites, and 
transportation and cotnmunication sites. Other 
historic types are those related to nuclear testing and 
research. 

I 
I 

Temporary camps are defined as occasional 
operational centers for prshistoric task groups or 
population groups. These sites were tlie huh of 
resource collection activities whrre processing, 
manufacturing, maintenance, and living activities 
were likely to take place. Consequently, tlie 
inventory of  artifacts and feature? at these bites 
often reflects a nuniber of different activities. The 
diversity of  tliesc assernhlages makes them useful 
wlien characteriring prehistoric occupations. 
Extractive localities are resource procurement areas, 
such as quarries, water catchmznt basins, hunting 
blinds, and plant resource extraction locations. 
Processing localities are areas where rewitrces, such 
as stone tools, plants, and animals, tire processed. 
Localities arc places where these type? of activities 
took place, hut lack sufficient information to discern 
which activity is represented. These sites arc 
marked by low artifact diverrity when compared to 
temporary camps. Caches are temporary places 
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used for storing either resources or artifacts. 
Stations arc locations where special purpose task 
groups gather to exchange information about game 
movement, routes of travel, kind ritual activities. 
Stations include rock cairns marking travel route&. 
isolated rock art, geoglyphs, observation points, and 
overlooks. A reyidential base is ii location of 
extended occupation for prehistoric people. 
Historic sites arc grouped according to major 
themes commonly encountered in the DOE project 
areas. These allow some chxacteriration of an 
extremely variable resource. The major themes 
within which historic sites are grouped include 
mining, I-anching, and transportation and 
coiniiuiinication. Other historic contexts arc nuclear 
testing and research, and Ainei-ican Indian activities. 

Documents that provide fuither informaticin used to 
assess resources found on the NTS include Pippin 
(1984, 19x6, 1992). Reno and Pippin (,198S), and 
Worinan (1969). The characteristics and 
significance of these resources are sumniari7,cd i n  
this EIS i n  ternis of eligibility for the National 
Register of Historic Places. The data are presented 
according to hydrographic boundaries (State of 
Nevada Engineer’s OWice, 1974). These 
boundaries provide a useful way to organize the 
data i n  a comparable manner to other studies 
prwented i n  this docunient. Those sites recorded as 
a result of DOE activities, including the Yucca 
Mountain Sire Characteriration Project, lire 
considered i n  the Idlowing sect i~i is .  (Figure 4-47 
and Table 4-37). 

Mercurv Valley-This basin is bounded by the 
Spotted Range and the Specter Range (State of 

I Nevada Engineer’s Office, 1973). Twenty-one 
archeological reconnaissance surveys have been 
ciinducted within that portion of Mercury Valley 
that lies within the NTS. Approxinialely 214 acres 
were surveyed for cultural I - ~ s ~ L I I - ~ ~ s .  Only four sites 
have been recorded as a restilt of these sui-veys. Of 
these, three are classified as Iocitlities, and one is ii 
hibtoric site. Nolie of these sites is considered 
eligible foi- listing on the Nationnl Register of  
llistoric Places. 

Rock Vallei-This basin is hounded hy the Specter 
Rangc t o  the south and thc Skull Mountains to  the 
m i - t l i  (State of  h’evada Engineer's Office, 1974). 

Most of the Rock Valley hydrographic basin lies 
within NTS boundaries. Nine archaeological 
reconnaissance surveys have been conducted within 
Rock Valley. Approximately 432 acres have been 
surveyed for cultural resources. Seventeen sites 
have been recorded as a result of these studies. One  
of the sites is an extractive locality, IS are localities, 
and 1 is a temporary camp. Three of these sites 
have been determined eligible for listing o n  the 
National Register of Historic Places. 

Fortymile Canvon-Jackass Flats -Jackass Flats is 
hounded by the Skull Mountains to the south and 
the Shoshone Mountains to the north (State of 
NewdaEngineer’s Office, 1974). Alinmt the entire 
basin. with the exception ol the extreme western 
edge and the southwest corner. lies wi th in  NTS 
boundaries. One hundred fifty-six archacologlcal 
reconnaissance surveys have been conducted within 
the Fortymile Canyon-Jackass Flats basin. 
Approximately 12,177 acres have been surveyed for 
cultural resources. The Fortyniile Canyon-Jackass 
Flats area has a very high density of recorded sites. 
This density is partially a reflection of the intensity 
of archaeological survey which has occurred i n  the 
area. There have been 371 citltural resotirces sites 
recorded as a result (if these surveys. This total 
includes 35 temporary camps, IS extractive 
localities, 59 processing localities, 236 localities, 
7 caches, I station, I residential base, R historic 
sites, and 9 untyped sites. Currently, I06 oftliese 
sites are eligible for listing on the National Register 
of Historic Places. 

Buckboard Mesa -This hydrographic area includes 
Buckboard Mesa and part of Pahute Mesa. The 
entire hydrographic basin is within NTS bound;rries. 
It is bounded by the Shoshone Mountains atid the 
Eleana Range on its easterii boundary (State 01 
Nevada Engineer’s Office, 1974). Fifty-one 
archaeological rcconneissance surveys have been 
conducted within that pot?ion of 13uckho;ird hles:~  
that lies within the NTS. Approximately 
4, I90 acres have becn hui-veyed fut- culturiil 
resources. The Buckhoard Mesa x e a  liiis a very 
high density of recorded sites. This density may he 
a retlection of [lie intensity of archaenlogical wrvey 
which has occurred i n  the area. T o  date. 170 \ i tch 

have been i-ecorded in [he Huckhi l ; rd  Mesa 
hydrographic region. This totill includes 
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Valley - 
, Lake 

Figure 4-47. Recorded cultural resources on the NTS 
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'Table 4-37. Types nf sites found within the hydrographic basins of the NTS 

0 0 0 0 5 0 1) 0 0 0 0 
4 S4 10 34 126 5h 0 3 x  5 I3 I30 

I - 2 38 52 0 0 2 2  0 4Y 

I03 ternpot-ary campr, 6 extractive localities, 
93 prcicessing localities. 203 localities. 5 caches, 
I s ta t ion ,  3 historic ranchiiig sites, and 53 untyped 
yitcs. Currently, 327 of these sites have been 
detcrniincd eligible for listing on the National 
Rcgistei- of  Historic Places. The la[-ge number of 
Iuciilities recoriled i n  tlie Buckboard Mesa region 
\ u g p t  that tliir tregior was highly used by mobile 
groulx during their itnnual round. These kinds of 
\ites c;m often provide iinportant information about 
thc tecIitiologic;il orient;ition of prehistoric people. 

Oask Vallev -Only thc eastern po~lion of this basin 
i h  within the NTS houndwies. This region includes 
p i i i l ~  (11 P;ihutc Mesa.  Twenty-nine archaeological 
rrcimiti~ii~~~incr surveys Ihavc becn conducted within 
t l i i t l  poi-tion 01 O a y i s  Valley that lies within thc 
NTS. Approsiniately 3,345 acres have been 
surveyed f i x  ciiIIuT:iI resources. To date, 
I I 9  cult i i ral rewiircc\ sites havc been recorded in 
t l i e  pxrt of the Oasis Valley hydrographic basin that 
i h  M i t h i i i  NTS hound;iries. This total includes 
I4 te i i iporxy c i i i i i l x  I cxtractive locality, 
10 procesriiig lociilities. X 1  Iociilitics, and 2 untyped 

I 

sites. While many of the smaller localities are not 
eligible for listing on the National Register of 
Historic Places, 49 of the sites are eligihle for listing 
on the National Register of Historic Placch. 

Gold Flat-The southern part of this hasin is within 
the NTS and includes part of Pahute Mesa. A wide 
range of site types can be found in  the area. 

I Forty-eight archaeological reconnaissance surveys 
have been conducted within that portion of Gold 
Flat Valley that lies within the NTS. 
Approximately 6,140 acres have been surveyed for 
cultural resources. Currently, 259 sites have been 
recorded as a result of these surveys. This total 
includes 25 temporary camps, 1 extractive locality, 
96 processing localities, 124 localities. 10 caches, 
2 historic sites, and 1 untyped site. To date, 169 of 
these sites are eligihle for listing on the National 
Register of Historic Places. 

Kawich Valley-Only the southern part of this 
hydrographic basin is within the boundaries of the 
NTS and includes a portion of Pnhute Mcsa. 

I Twenty-one archaeological reconnaissmcz surveys 

1 



I have been conducted within that portion of Knwich 
I Valley that lies w i t h i n  thc NTS.  Approximately 

2,635 acres have beeti survebed for cultural 
iresources. There itrc 81 b i t e s  that have bceri 
recorded as a result of thew surveys This total 
include\ 9 teniporary can ip ,  25 processing 
loctilities, 37 localities, 2 histot-ic siteh. and 
8 unryped sites. To date. 58 sites iire cligihle for 
listing on the Natinnal Register of Historic Place., 
(see Table 4-37). 

Emicrant Vallev-Grooni Lake V a l k - O n l y  it small 
portion of this besin is within the NTS boundaries. 
This basin includes part of t l ie  Belted Range and 
part of Groorn Lake Valley (State of Nevada 
Engitiecr's Office. 1974). T w o  archaeological 
reconnaiswnce surveys t i w e  been mtiducted u ithin 
that poilion of Etiiigrant Valley a n d  Groom Lake 
Valley that falls w i t h i n  the NTS. Approxiniately 
60 acres have been surveyed for cultural resources. 
Five localities havc hecii identified within NTS 
boundaries. None of t l iese localities has been found 
to be eligible for l isting on the National Register of 
Hihtoric Places. This siiiall saniplc 0 1  sites i s  not 
necessarily representiitive 0 1  tlic hldrographic basin 
as a whole. 

Yucca Flat We.at~oi i \  Test R a i n  --The Y u  
basin :ii-cii is bouiidcd hy l h c  Eleana Hills to t l ie 
west and the I la l fp int  Ktinfc  to thc east. Several 
isiilatcd mountains I'oriii tlie soii1herti boundary of  
the Yucc:~ Flat hasin (State 01 Ke\vida Engineer's 
Off ice,  1973). Most of t l ie b a s i n  l ics wi th in 
NTS boundxics. One hundred twenty-two 
rirchazological recontiaiswice w r ~ r y s  have hccn 
conducted wit l i in the Yucca FI:it hydrographic 

surveyed [or cultural iresoiirce\. Thi\ region i s  trich 
iii ctilturill resources aiid include? sites from 
virtually all categories. There liiivc been 330 siti's 
Ircctirdzd i n  t l ie  Yucca Flat wenpotis tert hiisin 
hydi-ographic hits in  This 10t;il includes 
S3 temporary c;imps, 10 extractive localities, 
34 processing Ii)c:ilities, I36 localilies, 56 caches. 
4 recidcntinl bases, 3 X  l i i \\oric sitcs, 5 nuclear 
testing sites. and I3 uiitypetl 5ites. €listoric 
structures iissociiitcd wi th ti i tcleat- tcsting ;ire 
coiiiniori here. but moil  hiive not heen recoriicd and 
ev;iluated. To dare, 130 si tes iii the Yucca Flat 
I i )dn~graphic hasin arc cligihlc for  l i i t i ng  on the 

h.  <isin.  : Approxiln;itel) 7,735 x t -e s  haw bccn 

National Registel- of Historic Placer. One site. 
Sedan Crater. i s  listed on the National licgister 0 1  
Historic Places. 

Frenchman Flat ---This artxi ii hounded by the 
Spotted Range on the east; Mine  hlnuntainl  
Massachusetts Mountain on the north; the Shoshone 
Mountains. Lookout Peak, and Skull Mountains o n  
the west. and tlie Ranger Mountains on the south 
(State of Nevada Engineer's Office, 1974). O n l y  
the western half of this hydrologic basin is within 

I the NTS boundaries. Forty-two archaeological 
lice surveys have heen conducted within 

Frenchman Flat hydrologic hasin. Approximately 
3.305 acres have been iurveyed for  cultural 
resources. There are 99 archaeological Yites 
reciirdcd as a result of these surveys. Of these, 2 are 
temporary camps, 2 are extractive localities. 38 are 
processing localities, 5 2  iire localities, I is a 
residential hasc. 2 arc historic 'Iites. and 2 are 
related to nuclear testing and research. Fony-nine 
of the sites have been determined eligible for listing 
on thc National Register of Historic Places. 
Hihtoric Ltructures I-elating 1o ttic development of 
nuclear weapons mdy a l m  he cligihle for l isting on 
the National Register of Historic Place.; ;is ;I liistoric 
district. 

SITES OF A M E K I C A N  I N D I A N  
SIGNIFIC.4NCE-The Coiisoliilated Group of 
Tribes and Organizations h a s  had a long-stmding 
rclation\hip wi th the DOli since 1987. The group 
is comprised of I7 ttihes ruid oi-gmiziticons, rclirc\enting 
the Southern Paiute?, Westem Shoshoiic\, and t l ie 
Owens Valley Paiutes. Each of thcx groups hi is 
substantiated ciiltural and historic tics to tlie NTS a i d  
tlie surrounding :re&\. The Consolidated Group of 
Trihei  and Organizitionr h a s  k e n  iiistninietital in 
providing guidance by actively pflicipating iii tl ie 
DOE'S Aincncan Indian Keligiour Freedom Act 
Compliance Progrmi, the Native American G ~ i v e s  
Protection ruid Kcpatriaition A c t  activitich, the Ameiicnn 
Indian Monitoting I'rogram. and the Yucca Mountain 
Site Chuactcrization Projcct. 

Nunicrous sites ha\z been idctilified Mithin the N1'S 
bounclaiics thiit are inipolrant to Ariicricun Indiati 
people. Some of these \ites have bccn idc:ntitic"l 
through visits to the iurii hy Irihnl rcpresfiitativc\ iluriii: 
Atncticm Indian Rdigicims Frcdotii Act cuiisultmoris, 
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These visit? are summarized in Stofflc et d. (l99Oa) and 
Stoftle el al. (1994bJ. Any project that may impact sites 
of Amenciui Indian significance will include 
constiltations with American Indian tribes and other 
potentially affected cultural groups before activities are 
initiated. 

With respect to  Nonh IA? Vega ,  a historic site (Kyle 
Ranch) is located less thnn 1.6 kin ( I  mi) southwest of 
h e  proposed National Ignition Facility location; 
however, no ~uchaeolofical reiliains (prehistoric or 
historic) are likely to be present because of the heavy 
pas1 disturbance ol tlic surface and near-surface 
sedinient. No historic s(tiictiites exist at the proposed 
National Ignition Facility lixation, nor have any 
American Indian cuI111ral resources been identified at 
thc Noilh La? V e p  Fiicility i n  the coursc of pnst 
ci)nsultation with potentially affected tribal 
orpii7;itions. 

The followinf information peertaining to cultur~l 
?-esotirces on the NTS is providcd by the Aimtican 
Indian h'riterx S u h p u i ~  oltlie Consolidated Group of 
Tiibes and Orpizat ions,  

A MEKlC,4 N I ~ ' L ~ I ~ l h ' C ' U l ~ ~ ~ U R . 4  L RESOUKCES-The 

lnrli(ni r,irltrirc, riirrl past Ami,rir,(iii Inrlion .stiulies, /lint 
Ami,riurn Indiriiz p q i k  ricu culrrrrd rewiiri'rs 11s 

lit,in,y inrcgrrird T/riis, r~o t f~ i i i i  sysremntic strrrlif,s of n 
wirier! r$Ami'rii,riit hviiirn riihrird rixiirri'es ninsr hr 
rmrliwterl 111:ji1r1, rhr rnlrL~nr1 s ign$mirc  o f u  plrrce. 
nrrw, or rr,gioii c(in hcjiiil~ ~is.s~~.\serl. Althoiigli .some cf 
rhrw .stiidie.s hm'i, bwii rrindi~i~tr~d 011 the N7S nrul 
nearli! I m d ~ ,  miiriy .stiriiirc still i i e td  to he coniiiererl. 
111 .sonw portions of thr, NIS ,  ii  nirniher of Ainericari 
Inrliuii shidies h ( i i ~  heni conhcted, while in other 
rireiis stirdies hnve not hrgirri. A iiirinher olstirdies (ire 
i.urrenriy pl~imwl. 

hirlinri people c(iii jidly N S . ~ ~ ~ S S  tire ciilrirrai signijcance 
of (1 pince and i ts nsvxiored nntiiral and cultural 
resoirrres ivheri rill stiirlies hnve been conzpleted, a i d  
oiir ,s:oi'eriiiiit.iu.s rind trihnl <irgniiizntioris hnve 
revini.rd the recorded flioiighr.s ofour ekirrs rirui hive  
oJi/:inIiy sirpported rhese conrhsions. ..lmerirm Irulian 
.Stlidk.S,fi)cii.s on one topic nt a h i e  so that tribes and 
or,qnriization.s r ' w i  sertii i.vl,ertv in the subject being 
msessrd 7hr jidloiving is (I li.si of studies that lire 
rqriircdjir ii r w i p l &  h n r ~ r i m i  Indirni assessment: 

C m c j  XIJOWS, h(r.si,d iipoti it.s id/e(.rire k n d d g e  ~f 

I .  Ethnonrchaeology 
the interpretntim <$the physicid iirt$aci~ 
produced by our Inrlinii cince.vtor.s 

2. Etlmobotiiny 
the idenhficntiori r ind  iriterprerution ofthe 
plunts used by our lnrliari people 

3. Ethtiozoolr~gy 
the i~/enl$cotim nnrl iiit~'r-i,rptcrriori of the 
nriiiiinls used b! Iiuiinii ~ i i w p l i ~  

4. Rockan 
the iderrrfirution n i d  interpretdon of 
truditiorml lndiun pninrin,y.s orid rock 
pecking3 

5. Tralitiond r:iiltiiriii p r o p e r k  
the identifirmtion rind int~~rpretriririii of 
p lncps  r$centrul ciiltiiroi impriimn~:~~ to (I 

people, called Triiditioturl Criltiinrl 
Propetfirs; often lnilian people n@r- to 
thiae n.s Tioivrr pin(.es" 

6. Ethnogeogi-aphy 
rhe iclrntijicirtioii m d  intreprmitioti (f.soi1, 
t - w k s ,  wilier. m d  air 

thc iderirlficritioii m i i  inteipi-rmitioii of 
sparid units !h[ir are r:ultirrrrll~ (ind 
gfwfirnpliiuill! i i i i i q i i r ,  urtdm jtir Inili~iri 
piqde. 

7. Ciiltural Iurukrrpes 

When all of these subjects lirrvu bren stiidiid iiien it is 
possible for Itulinn propit. t o  a.~.se.ss three i.ritirri1 
issues: ( l )  what is the nntimil c~oruliiion ofthis potfioii 
of oiir trcuiiiiOrial lniuls? ( 2 )  Iioit, lime DOE'S ground 
riistiirhing arid monitoring ncriiities nltrreri irri&or 
impacted American lndiuri r~ultirmi re.sriirrc~~s rind 
(3) what impncts d l  prop~ised alternntives hme on 
either frirthering @.xisting changes it1 the rwturul 
environment or restoring our trruliriotuii lands to their 
natural condirion? Iiuiian people believe tiin! the 
rlahlral state of their rrditiottiil kinds ivns whnr e.risted 
before 1492, wlwi Indiun people icere fully responsible, 
for the contimr~d use aridmnnngenient of hese lands. 

The NTS izml nenrby hnds were centrnl to the Westera 
Shoshone, O\rerir Valley Pniutr. und Soiithem Priiute 
people (Figure 448).  7%e k i ru i s  were wntri i l  in thr, 1ive.s 
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Figure 4-48 Amerlcan Indian region of influence for the NTS EIS 
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Table 4-38. American Indian traditional-use plants present in the NTS area 
(Page 2 of 4) 
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Table 4-39. American Indian traditional-use animals present at the NTS 

Scientific Name C a m o n  h",? II 

Mouitfniir Project. A tomi of 32 medicine and food 
plarirs i f i  upper Rock Vuliej were iclenlified as parr of 
rh@ Yucctr Morinrnin Prgject erhnohorun), study (Stofle 
('I (I/., /Y8Yh). 

Airofher 10 Irulirionnl-rise plums were ident@ed at the 
tiorrheast hnse of Litfle Skull Mountain near the divide 
hehwefi Rock Valley mrd Jacknss Flurs (Stone ef al., 
198Xc1). Sonic rfrhr  iniportarir anima1.r in fhc valley 
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Fomnzile Canvon-Jackass Flars-The CGTO !u~ow~.s 
that thc Fortymile Canyon and Jackuss Flats 
hydrogrophic areu contairis a wide range of important 
cultural resoures. iricluding plants, animuls, 
urchaeology sitcds, niiiieruls, and power places. Three 
jiinnal plmt studies were coilducted in this area as part 
of the Yuccu Mouritain Project, which identified 13 
trarlitiorml-use plants (Srofle et a/.. 19880). Fifieen 
fumlal ethrioarchaeological studies were conducted in 
this area as pan ofthe Y u ~ a  Mountain Project, which 
ideiitfied numerous archrieolugical resources in this 
urea, during as early as Clovis (10,000 years ago) 
(Srofle et al., 198%). Also present in this area are 
importunt minerals, which were e,r?racted by lndiari 
people to nlnkt rools arid other stone artfarns. 
Tradirional p a r t y  sires a d  localities are associated 
bvith these mirieral resources. A t  least one power place, 
known to be associated with Indian ceremonies, is 
iocar~d in this area. Forfynile Canyon is well known 
among lridiarz people who curitiriue to use either irs 
rraditiotlnl Shoshone mine Dogonym Huriumpi (Snake 
Wash) or the Owens Valley name Towahnupi (Snake 
Canyon) to describe if. The canyon was a sigtiifcuitt 
crossroads where numerous traditiorlrrl Indian trails 
from distant places like Owens Valley, Death Valley, 
uild the Avawatz Mountains came together (Stofjle e f  
al., 1989~).  While "any  American Indian studies have 
heeri corlducted irz this urea, other cultural resources 
!wve tux been systematically studied. Orher needed 
studies biclude rock art (which is culled in Southern 
Paiute tunipituxtvirlap or literull~ "storied rocks" 
(St(?gIe ef al., IYYi]), powerpluces, md animcrls. 

Buckboard Mescr-The CGTO kt7onvs that the 
Buckboard Mesa hydrological area contains a wide 
raiige of impotiunt crrlturul resources including planrs, 
ani~miLs, archueology sires, minerals, r d  p o w r  places. 
Two ~rhnoarcheology site visits have beeu corducred 
in this area. One study was focused on a power rock 
and a series of petroglph panels located ar the 
.southmi etld of Buckhouri1 Mesa (Stofle er al., 1994h), 
arld the second study included a visit to rock shelrers 
coirtaiiiirig obsidian nodules, artfacts, and Indian rock 
painririgs. To the north i f  Buckboard Mesa is an 
extensive area of obs,bsidian riodu1e.s thrit were signifcant 
in many wuys to Indiari people. Scrugham Peak, n 
~r~lcaiiic coiie, w a s  prelimirmrily iderrtifed by Indiun 
people as a place of traditioriul power and ceremony. A 
fall cultural assessment of This place nnd its role in the 
Bucldoard Mesa area awaits systemuric American 

I 

I 

I 

I 

I 

hldian Traditiorlal Cultuml Property .studir~.r. While 
some American Indian srdies have been coiulucted iii 
this area, only a few archaeology sites have heeri 
asmsed. There have been 110 sysremutic .studies of 
plants. animuls, am1 Tradirionill Cirltural Prui~errii~.~. 

Oasis Vallel-The CGTO k t 1 0 1 ~ s  thur the Oasis Valley 
hydrographic area is a pan  of the agricultural core 
area of a much larger lildiari district called Ogwe'pi by 
the Indian people who used this fuming, gathering3 a d  
medicine area. Tht cuihiral signficaiice (ftlie Ogwe'pi 
District is well-established by document research 
(Stofle er al., 1989a), uiie pkmt area study, aid m e  
archaeology study area (Stofle et ul., 19940) aid by 
interviews conducted during the 1930s. According ro 
Indian people interviewed in the 193O.s (Steward, 19381, 
the Ogwe'pi District contained agriculturul ki17ds riesr 
to springs and .rtreanls in Oasis Valley itself; while the 
uphrds  formed by nearby imuntains cunrributed pine 
nuts and deer to the diet ofthe Irirlian people (Stofle 
et a/., lYY0b). The Ogwe'pi District was an ;mp(~r t~~ i r  
place for lmlian trade and cerenzonialisni. Mineral lwt 
springs were used by Irdion people for cur-irzg. thus 
further increasing rhe cultural importunce of tlie 0asi.r 
Valley core area. During much of the hisroric. period, 
hdianpeople cantiiiiied to live in Oosis Vul l~y arid irsc 
the surroumling upkmds ofthe Ogwe'pi District. Much 
of rhe Oasis Valley hydrological basin has tior heeri 
systematically studied by American hirliaii peoi,le. 
Therefore, ar this time, it is iiot possible to fully assess 
the cultural sigtiijcance of all places in the Oasis Vulley. 

Gold Flar-The CGTO knows that the Gold Nut 
hydrographic area contains (I wide r-arige ojimportaiit 
cultural resources incliuiiiig p l u m ,  archeology sites, 
and power places. This umcln.siori is based ori 
American Indian shdies conducted along the central 
arld northern portions of Pahute Mesa. These stirrlies 
dehrified42 species of Indiari plants fourul iu this area 
(Stofle et al., 1994h). American lndiari archueulogicni 
stiidies in this area document tlie presence of lii,ing 
areas, food and toolprocessirig ureas. burial sites, and 
power places. lnitial anirnnl studies iildicute rhe 
presence of culturallj~ signifcant .species, sncli as hawks 
and eagles. At this time, it is not possihle to nidz afirll 
culha-al assessment of this h~~drological area because 
only r h t  Pahute Mesa h i s  been studied, arld urlrlirioruil 
studies are plumed to assess rock art and trurlitiorwl 
cultural properties. 
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Fretichniari Flot-The CGTO ! u u i ~ ' . s  thut the 
Freni~litnnii Flut tiydi~olqgical urea contciins a wide 
wrriety of p1unt.s. nniniul.s, arid iirctureology sites of 
i~ i r l t i iml  inipu~?itrrnr~c~ to Iruliun peopli,. Sysrernutic riu1ie.i 
uj' both p1ant.s niui archaenlogy sites have heen 
r~orulucterl in the rr.est-crntrd portion of this area A 
ioiul rf20piant sprcies wet-e idimt!fied at 2 plant sudy 
locutions. with 2 .spe('it'.s idi?ntifkri on nflict area nenr 
the tasti'rn jlunk ufMt. Siiyler and nno/her 18 species 
iric~rittficd (it Curie Spring (Stufne E I  al., i988il). A 
i.oniplrte iwhurnl ( I . ~ S E S S I I I P I I ~  of this nreu is not 
pmsihle a/ this i i i n t ~  hei.riirse prist stirdies were 
geogruphiriilly mid tiipicull~~ rt~strirted. 

CULTURAL RESOURCES. AREA I.l-Area I3 lies in 
the sourheni Greut Biisiii, un nrea ~. i t l i  a prehistuty that 
iwiy ,siiun the past 10,000 yews or niore. Properties 
nirigiri,q jtom the eui-ly pri4istoric period to hictiiric 
tniiiiiis uiul rmiching sites (ire jbiind in the region. 
Ai-chi~eol~igicril resmn.h in the vicinity ofAren 1.7 hns 
heeri extrwiely limited T1ii.r liniitufion muk.s 
chririicteri~iitiori of the ~~ultnriil resources exrendy 
drficirlr. Archueologiciil rrciinruiic.sunce in the urem 
inc1iule.s u atrvi'y ofthree soil tr.n nriit.s (Beck, 1993) in 
Erni~runt Vulley, (I C1n.s~ I1 cnltural resources 
recoiiniii.s.\oiice of rhi, entire Groon7 Range (Reno aid 
Pippiti, 1Y86), urul Class 11 sun'ey of the Nellis Air 
Fori:e Bonding urul Gniinety Range (Bergin 
et nl., 1979). Becuu.se thrse surveys only sanipled [his 
large urea, it is likely thur additional undiscovered 
resources occur within the project nrea. 

At the time of contuct with Eiiroainericuiis iii the mid- 
lX00.s, the area I ~ S  irsed by bards if Westem 
Shoshone people centered around the Belted and 
KmvicIi Muutitain Ranges (Stewjard, IY.78) arid hy 
.Suiuliern Pniirtes centered in the Puhrariugat Vul l~y  
(F(iwler a d  Fowltv, 1971). The project urea lies 
udjucent lo the hoiindmy hPhwi!fr these nvo gi-uups. 
Ethriogruphic stirilirs /iai~eJ~cii.sed oii the centml areas 
within these /wu disirim, tlius little is known nhont the 
inteructiuii ifthrse groups along the,frontier of their 
trihui buuidurk.s. Therefore, this region is important 

I 

I 

I 

I 
cin~liaeolugicirlly. I 

An ut-i'u of potential <fee/ Jiir thr i.ultirriz1 resoiirce.s in 
the h e i r  13 region is based on reseurch petfornied in 
the urta/i)r threr proposed test irnits Jbr soil treatnhiliy 
.stirdies. T k  site is on the NAFR Comp1e.x within the 
Etriisrrini Viilley, ridjncem 10 the nurtlieust comer ofthe 

NTS. Emigrant Valley i.r boundi~d by the Hulfi~int 
Rruige to the soiith und .southwe.rr, the Beited R a n p  to 
t l i ~  northiivst, arid the Grooni Rmge to tiir nortlii~iisi 
(Stcite ofNevadi Engineer's Oflice. IY74j. 

RECORDED CULTURAL RESOURCES-Few sites 
have been recorded directly nithin the areu oj~potixtiul 
i:fe(.t Jbr Areu 13. Five sifes. one timipornn. camp iaui 
.four prrx:essing localities (Bruok el id. IY78) hale 
hem Kli~ntified iii the gerierul vicinity. I n  the suiiie yew, 
the University of Nei~ailii, f i r s  Vegns recoi-derl fiiur 
more processing localities (Jenkin.s, IY78). As pu~? uJ 
the Nellis Air Force Base Roi?diing mi l  Gunnen. Rurige 
survey, ~ V O  if the prei,iousiy nieritioned s i t i ~  Irere 
relocuted, unil t ~ o  tmrc pro1 
.foilid. Other srrtveys fix 
ulentified nuire sitec Three ore reriiporrrn. cnrnps, thriv 
are extractive io~:dities, sewn w e  processnig lociriities, 
arul one is a mining areiz (Clerico. 1978.- Steinherg, 
1980; Bunc.h, 1984). 

Tile most extensiiv cuitimil re.sonrce re~~onruiissani~r 
wurk in the project ureu was coriducterl /I! the Di,ser! 
Resmrch institute i is  parf ufu 6 percent s~iinpic~ snn 
of the Grooni Range (Reno arui Pippin, IY86). A total 
if160 sites were recorded during /his snrve): including 
30 temporuty curnps, I7 eflractive lo(~uliries, 
63 processing localities, aid 53 locaiities. This snfple 
provides a background aguirrrt M'hich predii:tiw nwdeLs 
rnuy he generated. Similar npes of site.7 muy be 
expected in Area 13. alt1ioi~ghfrequencie.s mnuy he quite 
differen/. Many of these sites have been recomrneruled 
as eligible for listing on the Natiotlnl Register of 
Historic: Plnces. 

SITES OF AMERICAN I>VDIAN SIGNIFICANCE- 
The CGTO ~ I U M ~ . ~  [hut Aren 1.3 contains ~ i g i i ~ c a i i t  
culfirrul resources, including plant.s, nriinuil.s, 
wehaeulogy sites, urul plnces cfhistoric valne to lniliun 
people. This is ~ ~ W I V I I  frorn M u i n  interview cuiuliicted 
in the 1930s (Steward, 1938) urul remi t  plant. nninurl, 
and urcheolugv stirdies corulircteil sou111 oft11i.s urea in 
rvinpurahle environnierits (.St@e et id, 19YOa: Stufle 
et al., LYY4h). These studies do(.ianen/ long-terni nrul 
extensive inr~oliwnent of ltidiari peopli~ bi tliesr 
trarlrtiorurl inndr. Thme were uriiong the List ar1~1s lived 
in before ltidiun people were forced out ofthe nreo lu 
live of7 more distant Indian resemitioris. A.7 n result of 
oral hi.stuty, lidinn people know rhpre ure various ypes 
of culturul resources located in this stuily iireo, but 
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i ' i i i i i io f  priwirle .ritr-.s/x~c(f;c iiifiiniiiiiioii nhout i/ie.re 
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SafetylRadiation 

The health aid safety of site workets and the general 
public is discussed i n  tliis section. In addition, ii brief 
discussion of the NTS health and safety progam is 
presenied. 

OVERVIEW-The potential for activities at the NTS 
to impact the health and sa€ety of the gencral public is 
minimized by a combination of the remote location of 
[he NTS, the spmr population sumounding it, and a 
comprehensive program of xhninistrative and design 
controls. 

Visitor.; to the NTS, including individuals and tour 
groups, are subject to essentially the same safety and 
lleiiltli requirements as worken. Safety briefings x e  
provided x appropriate (e.p., tunnel cntry), personal 
protective equipment is provided when necessary, and 
radiation dmimeten may be issued along with bad, -e\ its 

plrt of UIC visitoramtrol process. Visitors may requcst 
radiation dosimeter; even though none might he 
required in the axas visited. Secondary ncccss control 
i s  provided when nccesswy for safety or security 
reasons. Acccss to xea of the NTS where working 
conditions require spccial h a r d  controls (e.g., the 
Kadioactive Waste Managenlent Sites) i s  restricted 
through the use of signs, fences, or bmicades. 

The health and safety of NTS wot-kers is protected by 
adherence to the requirements of federal and state law, 
DOE orden, and the plans a i d  procedures of each 
orpni7;ition petfoiming work on the NTS. A program 
of self-asessnient for compliance with these 

I requirciiients is conducted by each of the Maintenance 
I ruid Operations contractom and by the DOE. In 

addition. \vorketx are protected from the specific hrmds 
asocinted with their jobs by training, monitoring the 
workplace environment, using personal protective 
equipment, and using administrative controls to limit 

tlieii- exposures to radioactive or cheiiiical pollutants. 
W-orker access to are;i\ of b e  hTS that present working 
conditions requiring special h:vard coiitrd 17 restricted 
through the usc of signs, hiuners, rind fences. a\ 
appropriate. 

CRITERIA-All work ;It !lie NTS is pelfirmed 
according to the safety and health rcquit-cnients of thc 
Occupational Safety ;md Health Adminiqration L< 

codified in Title 29 CFR Pals 1910 and 1926. The 
DOE orden also provide ditrction for \voi-ker sdety and 
health programs (see Appndix C ) .  

To integrate the activities of a number of contiacton and 
NTS user; and to amid discontinuities i n  the health and 
safety program, the NTS is operated under the standad 
operating prc~edures of the NTS Operations. The 
relevant procedures include the following ?.TS standard 
operating procedures: 

0 5401 
I 
I 

I 0 5402 

0 5409 

0 5410 

0 5411 

0 5412 

0 5415 

Environment. Safety. ;ind Health 
Coordination Responsibilities (DOE, 
1990) 

Radiological Safety (DOE, 199Shj 

Management of Har;udous Material\ 
and H w d o u s  Wmes (DOE, 1993) 

lndustiial Hygiene (DOE, 1995c) 

Nuclear Criticnlity Safety (DOE, 
1995d) 

Explosive Safety (DOE, 199%) 

Safety and Fire Responsibilities 
(DOE, 1991). 

Procedures relevant to sprcilic aspects of the nuclear 
testing program are also pa t  of the mitdxd opeiating 
procedures of the NTS Operations. 

INSTITUTIONAL S-TY PROGRAMS--The 
NTS suppons the followjing on-site safety services 
provided by the Maintenance and Operations coiitrii~tor 
and a\ailahle to all users: 

Fire department 
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Occupational medicine depdtnent I average radiation dose of 82 inillirein per year. a id  the 
I inaximally exposed worker received a dose of 

Radiological safety services, including a I 440 millirein. The worker population received a 
I collective dose of 0.57 rcxtntgen equivalent man (rem) 
I which would result in a tisk of 2.3 x 10'of a single fatal 
1 cancer in the worker population. These doses are in 

Industrial hygiene herviccs. I addition to natural background radiation which would 
I contribute about 300 inillirein per ycar to each 
I 
I 

rdioactive material control to ensure that material 
leaving the NTS is not contaminated 

individual and a collective dose of about 2. I rem to the 
worker population (based on seven monitored workers). 

Worken at the North L a y  Vcgas Facility may be 
cxpsed to other h m d s  in the workplace. Worken are 
pi-otccted from h w d s  specific to the workplace 
tht-ough appropriate training, protective equipment, 
monitoring, and management controls. Worken are also 
protected by strict adherence to federal standards that 
limit atmospheric and drinking water concentrations 
of potentially hazardous chemicals. Appropriate 
monitoring, which reflects the frequency and amounts 
of chemicals u t i l i 7 d  in facility processes, ensures that 
these standards ilfl: not exmled .  The North La Vegas 
Facility stores aid uses few hawrdous materials in 
illtiaunts greater than the threshold planning quantities 
that requii-c reporting under federal regulations. 

RADIOLOGICAL HEALTH-The Nevadlrrdrr Test Sife 
Arttluni Site Environmental Repoil-I 993 (Annual Site 
Environmental Report) (DOEmV, 19944 provides 
ambient exposure levels at numerous locations on the 
NTS. The Annul Site Environrnental Repoit contains 
detailed infotmation regarding ongoing radiological 
monitoring at the NTS and also provides some 
information regarding safety shots conducted on  the 
NAFR Complex (Area 13). 

Radiation exposure levels of the NTS indicate that 
during 1993, exposure ntes varied on the NTS from 90 
to 4,300 milliroentgen (mR)/yr. A p u p  of locations 
that were not, to the best availahle knowledge, 
inlluenced by radiological contamination served as 
control areas for the NTS aid on pats of the NAFR 
Complex and Tonopk Test Range. The average 
exposurt: rate from all of these control areas was 
0.36 mWday or 13 I inWyr. A complete listing of all of 
the exposure mcasurements cim bc found in Volume 2 
of the Annual Site Environmental Report. 

The Nollh Lds Vega  Facility provides calibration 
services using s~cialired mliation fields for a variety of 
insttument test packages in support of the DOWNV 
operations. Based on operating data for the year 1993, 
worken at the North Las Vegas Facility received an 

RADIOLOGICAL E~~.UENTS--Kadiological 
effluent in the fonii of air emissions and liquid 
discharges is Eleased 'a a routine part of operations on 
the NTS.  Radioactivity in liquid discharges released to 
on-site waste tn'atment or disposal systems (containment 
ponds) is monitored to assess the efficacy of treatment 
and control ald to provide a quantitative and qualitative 
annual summary of releaseti radioactivity. Air emissions 
are monitored for source characterization and 
operational safety, as well as for environmental 
surveillance purposes. 

Environmental surveillance on Uie 3,496-km2( I ,350-mi') 
NTS is desiped to cover the entire ma, with emphais 
on itreas of past nuclear testing and present operational 
activities. In 1994, there were 54 samplen collected for 
air particulate and reactive gases, I9 samplen collected 
for tntiated water vapor in atmospheric moisture, and 
10 samplen collected for air for amlysis of  noble gas 
content. Grab saniples were collected frequently from 
springs, water supply wells, open reservoin, 
containment ponds, and sewage lagoons. 
Thermoluminescent dosimetei-s were placed at 
201 locations on the NTS. 

Data froin these networks are sunirnari~ed its annual 
averages for each monitored location. Locations with 
concentrations above the NTS average are assumcd to 
reflect on-site emissions. These emissions arise from 
diffuse (areal) sources and froin pmicular operational 
activities (e.g., radioactivity buried in the low-level 
waste site). 

Approximately 2,700 air samples were analyzed by 
ganma spectroscopy. All isotopes detected by gamma 
spectroscopy were naturally cccumng in the 
environment (potassiutn-40, beryllium-7, and members 
of the uranium and thonuin series), except for fixed 
instances where very low levels of cesium-I37 were 
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detected. A slightly higher average was found in 
wiiples in ccitan mas. hut that level was calculated to 
be only 0.01 pcrcent of the Derived Air Concentration 
Guide for exposure to the public. 

Suilice water smipling was conducted quarterly at 
12 \veil rcseivoirs, 8 springs, 1 containment pond, and 
9 scwage Iiigcons. A g a b  sample was taken from each 
of these surtace water sites for analysis of gross beta, 
tritium, ganima-emitters, and plutonium isotopes. 
Strontium90 was analyzed once per year for each 
location. Water samples from the springs, reservoin, 
aid lagoons contained background levels of gross beta, 
tritium, plutonium, and strontium. Samples collected 
rrom the conlainment pond contained detectable levels 
of radioactiVity, as would be expected. Water from on- 
site supply wells and distribution systems was sampled 
and analyzed for fiidionuclides. The supply-well 
avenge gross beta activity was 2 percent of the Derived 
Concentration Guide; gross dpha w a  40 percent of the 
drinking water standard; strontium-90 was measured at 
about 1 percent of the Derived Concentration Guide; 
aid plutonium-239, -240, and -238 were all below 
detectable levels. 

External gamma radiation exposure data from the on- 
site thennoluminescent dosimeter netwotk indicated that 
gamma exposure rates recorded during 1994 were 
statistically lower than the data collected in 1993. 
Recorded exposure rates on the NTS ranged from 
54 mrcndyr in Mercury to 3,679 mredyr for a 
radioactive material storage area in Area 5. The 1994 
sitewide average for h o u n d q  and control stations of 
I 1 I mredyr was about 23 percent lower than 1993. 

RADIOLOGICAL CONTAMWATION-As 
discused in previous sections, radiationsontaminated 
a rea  on the NTS, tlie NAFR Complex, and the 
Tonoph Test Range primaily resulted from safety tests 
that bcgan in 1951 and continued through the early 
1960s. Nuclear explosivc tests conducted through the 
1950s were pedominantly atmospheric tests. These 
tests involved the detonation of a nuclex explosive 
device placed on the ground surface, on a steel tower, 
su\pcnded from tethered balloons, or dropped from an 
aircrafi. Several of the tests were non-nuclear; i.e., 
safety tests, involving destruction of a nuclear device 
with non-nuclear explosives. Since 1962, nearly all tests 
have been conducted in sealed vertical shafts drilled into 
the \,alley floor of Yucca Flat weapons test basin aid the 

top of Pahute Mesa, or in horizontal tunnels mined into 
the face of Rainier hksa. Other nuclear testing over the 
history of the NTS has included the B E N  Tower and 
the nuclear ramjet experiment conducted in  Area 26 by 
Lawrence Livemore National Laboratory Waste 
disposal facilities for radioactive and mixed wiL\te are 
located at AE~LS 3 and 5 .  

The Corirumiriured Areus Rrporr published by 
Reynolds Electrical and Engineering Co. Inc. (1992) 
provides a complete listing and maps of all the 
identified radiation-contaminated areas on the NTS. 
This report also includes the contaminated areas that are 
found on the Tonopah Test Range and the NAFR 
Complex. Areas are considered contaminated if the 
radiation level is above background levels. A total of 
235 contaminated areas exist o n  the NTS, the Tonopah 
Test Range, and the NAFK Complex. Thcse iueas are 
either posted and/or fenced, depending 011 their level of 
contamination. There are 135 km2 (52 mi’) of posted 
areas and 13 km2 (5 mi’) of fenced area. Most of the 
contaminated areas on the NTS are a direct result of 
weapons tests. These mas include craters, mud pits, 
cellan, and muck piles. In addition to those areas, there 
are a number of other contaminated locations associated 
with tunneling and the tests conducted within tunnels. 
The hulk of the contaminated mas assuciatcd with 
tunnels are located in Area 12 and include such areits as 
contaminated muck piles, tunnel ponds, and holding 
areas for contaminated items exiting the tunnels. 

Buildings used for the safe handling of spent nuclear 
rods and for nuclear rocket development from reactors 
are also listed as contaminated mas. These buildings, 
located in Area 25, include maintenance, assembly, and 
disassembly facilities and test cells. Other contaminated 
areas include a few core testing laboratories and the 
EPA Farm site in A m  IS.  Storage sites for radioactive 
material and wastes and for other miscellaneous sites 
make up the remainder of contaminated arca. on the 
NTS. The current radionuclide content in most of the 
contaminated areas is fission prcductc (predominately 
cesium-137) that have not totally decayed. Plutonium- 
239 is the other primiuy radionuclide appearing on the 
NTS. 

ECOLOGICAL STUDIES-Studies conducted under 
programs sponsored by the DOWNV Includcd 
monitoring the plants and animals on the hTS to asess 
changes over time in their ecological conditions and to 

I 
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provide information needed to document NTS 
compliance with environmental laws, regulations, and 
olden (Hunter, I992b. 1994b,c, I995 j. The monitoring 
ctfott hiis heen armged into thrcc intemlated phases of 
work: (I ) a seties of five undisturhcd study plots in 
test-impacted ecosystems that are monitored at I- to 
5-year intervals to esrahlish tiiltural baseline conditions. 
( 2 )  a series of study plots in representatitive disturbed 
areas that are monitored at 3- to 5-year intervals to 
detetmine impacts of disturbance, document site 
recovery, and investigate natural recovety prccesscs; and 
(3) observations of birds and large manimals throughout 
the NTS. 

In 1994, duiing tlie seventh l i i l l  year of flora and fauna 
monitoring, surveys were conducted at numerous sites 
for perennial and epheincral plants, niammds, and 
reptile?. Many of these sites included paircd disturbed 
and undisturhcd plot\. Three baseline sites were 
monitored. and perennial atid ephemeral plants were 
measured at all of them Sites in disturbed areas are 
monitored on a 3-year cycle. Baeline tneiLsurcnients 
were also made near the Device Asscnibly Facility in 
Frenchman Flat (Woodward et al., 1995). 

Monitoring of wild hones continued for the fifth 
coiisccutive year. All hones, including foals, were 
individually identified. Field obscwations were iilso 
made of rapton, mule deer, and raven in appropriate 
habitats throughout the NTS. Deserl tortoises in the 
Rock Valley study enclosuies were monitored i n  the 
spring and fdl:  and fire-roaming tonoises were marked 
md measured when encountered by chance. 

GKOUNDWATEK PROTECTION-The DOEINV 
instiluted a long-teriii Hgdr(11ogical Monitoring 
Prograin in I972 to be operated by the EPA under an 
interagency agreement. In 1994, groundwater was 
monitored on and oft tlie NTS and at five sites in other 
states to detect the presence of any radioactivity that 
may be related to nuclear testing activities. No 
radioactivity way detected above background levels in 
the groundwater sampling network surrounding the 
NTS. Low levels of tritium, in the form of tritiated 
water vapor, were detected i n  on-site wells, as has 
occurred previously. None of the levels exceeded 
33 percent of the National Primay Drinking Water 
Kegulation level. 

I 

Monitoring and surveillance on and around the NTS 
by DOE contractors and NTS user organizations 
during 1994 indicated that operations on the NTS 
wei-c conducted in compliance with applicable 
federal and DOE regulations and guidelines. Al l  
discharges of radioactive liquids remained on site i n  
containiiient ponds, and there was no indication o t  
potential migration of radioactivity to the off -site 
area through groundwater. Surveillance around t he  
NTS indicated that airborne radioactivity from 
diffusion, evaporation of elfluent, or resuspension 
was not detectable off site, and no measurdhle net 
exposure to members of the off-site population was 
detected through the off-site dosimetry program. 

O F F - S I T E  E N V I R O N M E N T A L  
SUKVEILLANCE-The off-site radiological 
monitoring program has hren conducted armmd the 
NTS since 1992 by the EPA’s Environmental 
Monitoring Systems L.aboratory. Las Vegas, under 

grecment with the DOE. Prior to 
1972, monitoring was performed by the 11,s. Public 
Health Service. The objectiwx of the Off-Site 
Environmenti  Surveillance Program are to assure 
nearby residents of the salkty of the air and water, to 
provide a long-term en\~ironmcntal baseline. and to 
detect contaniination from DOE activities, if 
present.” This progi-am consi\ts of severd 
extensive environmental sampling, I-adiatimi 
detection, and dosimetry netivorks. 

For the first three quai-ters of 1994, the Ail- 
Surveillance Network was made up of 
30 continuously ope!-ating simpling locations 
surrounding th? NTS, and 77 standby stations 
(operated 1 week eiicli quaitel-) in a11 states \\est of 
the Mississippi River. The 30 Air Surveillance 
Network stations included I 8  located at Community 
Radiation M(rnitoring Program stations described 
below. Dui-ing 1994, n o  airborne radioactivity 
related to cui+eiit activities at the NTS was detected 
on samples from the Air Surveillance Network. 

The Noble Gas and Tritium Surveillance Network 
initially consisted of 21 off-site noble gas samplers 
(8 on standby) and 21 tritium-in-air samplers (7 on 
standby) located outside the NTS, in associated and 
exclusion areas, and i n  Nevada, California. and 
Utah. During 1994,110 radioactivity that could be 
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related to NTS activities was detected at these 
sampling dations. 

The Milk Survcillance Network consisted of 
24 wnipling locations within 244 km (186 mi) of 
the NTS and 1 IS standby Milk Surveillance 
Network locations throughout the niajor inilk sheds 
west of the Mississippi River. The levels of 
analytes in  both inilk networks have decreased over 
time since reaching a tnaxinium i n  1964. The 
results from these networks are consistent with 
previous data. 

Other liiods were analyzed regularly; imst  of this 
food was niriit fi-om domestic or  game animals 
collected on and around the NTS. The strontium-90 
levels i n  sainplcs of aniiiial bone remained very 
low. :is did plutonium-239 and -240 in both bone 
and liver samples. Beets and apples from several 
offkite Iocationi contained normal potassium-40 
activity. Siiiall atnotints or plutonium-239, -240, 
arid -238 were found on n few samples. 

I n  1994. external exposure was monitored by a 
network of I27 theriiioluminescent dosimeters and 
27 pressurized ion chamhers. The ion chamber 
network in the communities surrounding the NTS 
indicated that background exposures, ranging from 
73 to 164 mreiiiiyr, were consistent with previous 
data and well within the range of background data 
in  other arcas of the United States. 

Sampling of Long-Term Hydrological Monitoring 
Program wells and surface waters around the NTS 
showed only background radionuclide 
concentrations, The program also included 
groundwmer and surface-water monitoring at 
I~cat ions in Colorado, Mississippi, New Mexico, 
Alaska, :ind Nevada where underground tebts were 
conducted. 

A network of 18 Community Radiation Monitoring 
Program stations is operated by local residents. 
Each station was an integral part of the Air 
Surveillance, the Noble Gas and Tritium 
Surveillance, and the Thermoluininescent 
Dosimeter networks. In addition, the stations are 
equipped with a pressurized ion chamber connected 
to a gamma-rate recorder. Samples and data from 
these Community Radiation Monitoring Program 
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stations w'ere analyzed and reported by 
Environmental Monitoring Systems Laboratory. Las 
Vegas, and interpreted and reported by the Desert 
Research Institute, University of Nevada system. 
All measurements for I994 w'ere consistent with 
previous years and were within the normal 
hackground range for the United Stares. 

No radioactivity attributable to current NTS 
operations was detected by any of the off-site 
monitoring networks. However, based on the NTS 
releases reported, atmospheric dispersion model 
calculations indicated that the maximum potential 
effective dose equivalent to an off-site individual 
would have been 0.0038 rem, and the dose to the 
population within 80 km (SO mi) o f  the emission 
sites would have been 0.012 person-rem. The 
hypothetical person receiving this dose would also 
have been exposed to 97.0 rein from natttral 
background radiation. 

In North Las Vegas, radiation doses to the public as 
a result of routine operations at the North Las Vegas 
Facility are too low for mcasuremcnt. Two very 
small atmospheric releases of  radioactivity occurred 
i n  1995. Calculated doses to the public from these 
releases are estimated to be a lraction of one 
millirem and are well within regulatory limit of 
10 milliremiyear for the airborne pathway. These 
calculated doses are in addition to natural 
background radiation of about 300 inillirein per year 
per person. 

Anierican Indinrr P er-ceicril Ri.sX.v-lnrli~nt people 
believe thut varioirs perceiwd risks ore p r ~ w r i t  irnd 
occur us  a resirit o jDOE m~tivi1ie.s. AItho i i ,~h there 
are no Indiiin worilsjor ternis .s i r ( .h  ( I S  radiation i r i  

the Indirrn lnnguiige, e u r l y  ethnogniphii. s f i r d i r ~ s  
srrpl~or~ted by the DOE, ilociiniented u truditioti~il 
view of rurlioa(.tivit~ \b,liich centers on / l ie  
perceptiun hy lndiari eiders uf rarliritiori being 
produced by an angry rock (Sfoffie, ef ol., 1 9 8 9 ~ ) .  
Briefly this view is ns.fol1ow.s: 

Rocks have power. I t  is recognized thut 
some rocks huw more or different power 
/hart others. Breakirig a rock o r  
renioving if from ils plnce rvithorrt &iIy 
expluiiting these actions not only releases 
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the power inherent in the  rock, bur nlso 
a1iger.s the rock. I 

Rocks can also he sdj-wi l l ing.  inasmuch 
as they c(in rei'ml themselves to people 

I 

I 
I 
I 

arid act on people. Crystuls, for  example 
huve (I  self-willing, animate power arid 
ivill reival theniselves to a prrson whom 
they desire to be with I f  this per.son 
picks them up, the person will have great 
luck. The luck, however, is taken away 
from others arid eventually people will 
come to recognize this fact and single out 
the excessively lucky person as having 
used .some nonhuman power at the I 
e.rpense ofhis or her people ... Usually the 
person takes the crystal back to where it 
had revealed itself and refurm it with an 
explanation of M;hy it M'US being returned. 

I 
I 
I 
I 
I 

Radioactivity was interpreted as  being the angry I 
action of a powerfiil rock that had been quarried I 
without its permission and had its power used for  I 
purposes it did not agree to. Now the remains of I 
the rock (radioactive waste) is angry and it is I 
taking its anger out on things mound it. Plants, 1 
animals, people, water, arid even the air itselfcan 
be hurt or even killed by the radiation from the 
angry rock. Iiidian people express the belief that 
past radiation releuses have contaminated plants 
and animals traditionallj' used fo r  foods and 
medicines. Spiritual people believe that they can 
see arid feel radiation; it has unique colors. This is 
why they cannot eat nor collect some plants. 
animals, arid minerals in some areas. It is now 
impossible for  Indian people to go to certain 
places. do certain ceremonies, and eat certain foods 
because radiation from the angry rock has beeri 
released. 

Air: Living arid Dead-Indian people express the 
belief that the air is alive. There are different kinds 
ofair with different nnmes in Indian language. The 
Creator puts life into the uir whi<.h is shared hy ull 
livirig things. When a child is born, they pull in the 
air to begin their life. The mother watches carefully 
to make sure that thefirst breath is natural and that 
there is no obstrnction in the throat. I t  is believed 
thut if the day of birth is N winrlv day, it is a good 

I 

day and the child will have ( I  good lifr. According 
to one elder: 

The seasons - like winter, spring, 
.summer, andfall - they're all important 
M,hen a child comes into the world 
because their spirit is tied in with the 
harvest, or hunt, they m y  that it Refs 
kinda like into their blood und they 
become hunters or farmers 

You can listen to the wind; the wind talks to you. 
Things happen in nature. Our people had weather 
watchers, who are kinds of people who will know 
when crops and things should be done. They watch 
the different elements in nature and pruy to ask the 
winds to come and talk about these things. 
Sometimes you ask the north wind to come down 
and cool the weather. The north wind is asked to 
blow away the footsteps of the people who have 
passed on to the afterlife. That kind of ujind helps 
people; it is positive. The wind also brings you 
songs and messages. Sometimes the messages are 
about healing people, a sign that the sickness is 
gone now from the persou, or that it's coming to get 
that sickness to take it away, or it's coming to bring 
you the strength that yon need to deal with the 
illness. 

But air can be destroyed by radiation that has been 
relensed by the angry rock, thus causing pockets of 
dead air. There is only so much alive air which 
surrounds the world. l f you  kill the living air, it's 
gone forever and cannot be restored. Dead air 
lacks the spirituality and life necessary to support 
other life forms. Airplanes crash when they hit 
dead air. One member ofthe CGTO compared this 
Indian view of killing air with what happens when 
a je t  flies through the air and consumes all the 
oxygen, producing a condition where another jet 
cannot f l y  through the air. The atomic blast 
consumes the oqger i  like the jet, killing the air. 
While this comparison of the western science view 
of dead air from burning seems close to the Indian 
perspectiVe. the latter has a "life force" component 
that makes killing air more significant than just 
consuming its natural components. 

Some Indian people who were present during the 
aboveground alomic blasts, believe that the 
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Luii~-lncome Popiilntioii~, requires identifying and 
addressing, as appropriate. dispr~ipoi~i~i t~a~tely high 
and adverse human health or environmentd cffect5 
of federal programs. politics, and activi t ies 011 

minority populations and Iow-iiicmiie popul31ions. 

This section presents a s u m m a r y  o i  thc 
demographic analysis prepared to analyze tlir 
potential impacts to low-i~ico~iiz and minority 
populations affected by the prograin\ di\cci\wi in 
this EIS. Dciiiogriiphic analy\is is the I i ry r  step 111 

determining disproponionaldy high and adverxc 
human health or enviroiinicntal elfects to low- 
income and minority populations. Tliiy analysis sets 
the stage 1.m the impact analysis preseiited i n  
Chapter 5. Demographic analysis include\ defining 
the region of influence, censi is block groups. low- 
income populations, minority coinmunities, and the 
thresholds for calculating a low-income or minority 
community census block group. 

All program activities described in this EIS are Iwated 
in Clark, Nye, or Lincoln counties. The region of 
influence for Environmental Juhtics includes these 
counties for this NTS EIS. The Consolidated Group 
of Tribes and Organizations has identified a-ear on the 
NTS and nearby lands as culturally iinpoflant to the 
American Indian people. The Ameiicam Indian region 
of influence for the NTS area is shown on Figure 418. 
Although inany of the American Indian groups l ivc 
outside Clark, Nye, and Lincoln counties, the 
American Indian people continue to value and 
recognize traditional ties to the NTS and surrciundin$ 
area. In recognition of this tie, the DOE ha\ 
established a relationship with the group Speciilc 
aspects of the participation of the group i n  DOE 
cultural resource management projects are discussed in 
the Cultural Resources section. 

Census block groups. which arc clurters of blocks 
within the same census tracts, have k e n  delineatcd for 
Clark, Nye, and Lincoln counties. Cenxus block 
groups do not cross county or census tract hounckines, 
and generally contain between 250 and 550 Iiouring 
units (U.S. Bureau of the Censu\, 1993). 

For the purpose of analysis, lowincome poptil;itioni 
are individuals living within a census hliick p u p  
whose income is below the powfly level. Houscholck 

1 
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are classilicd a s  being below the povetty level if their 
totd fatnily income or unrelated individual income is 
less than t l ie poverty threshold specified for the 
:ipplicahle f h i l y  WK. For exmiple. the weighted 
average threshold lor a four-person family is S I  2.674 
lor the 1990 cetisu?. This reflects the different 
consumption requiretnents of families based on their 
~i7 .e  ;itid composition (U.S. Bureau 01  the Census, 
19941. 

The C.S. Bureau of tlic Census identities four racial 
classifications. including ( I )  white; (2) black; 
(3) Americ:m Indian, Eskimo, or Aleut; and (4) Asian 
01- Pacilic Islander. Hispanic is not considel-ed a race 
by the U.S. Bureau of the Census: il is considered an 
origin. 1'0 dstemiine the numher of minorities for 
each census block pi-oup for the purpose of analysis, 
thc white i r xc  category less whites of Hispanic origin 
here  whtraicted from the total census block group 
populatiiin (US. Bureau of the Census, 1994). 

Within each census hlcck group for each county, 
percentages were calculated of low-income and 
minotity communities. The denominator used was the 
tricounty totdl 1990 population of 761,015. To 
dctermine whether ;i census block group percentage 
WLLS Iiiciuiingfully larger than other census block group 
petrcntiiges, thi-esholds (the average absolute de\,iation 
lrom the mean) for low-income and ininority 
communities were determined. If a census block 
group percentage w a  larger than the threshold, it was 
considcrcd ii lowiticome or minority community 
census hlwk group and wiis appropriately shaded. 
This tncthodology WBS chosen to avoid designating a 
large cetiws block group as low-income or minority 
when its population is extremely low. For example, a 
3.1 ?6-kmZ (1,207-tiii2) census block in Nye County 
hnd ;L population count of 51 in 1990. The total 
nnmhcr of ~xople  under the povetty line WLLS 23. With 
m i i c  iiiclticKlologics;, this entire large census block 
prorip wiiuld hc designated a poverty area and would 
have heeii slraded. 

Clark County is siihdividetl into 318 census block 
gIo~ip\. Ninety-one of tlie cetisiis blwk groups arc 
iiiildc i ip 0 1  low-income populations (Figure 4-39). 
The 57 cei iu is  hkxk group that constitute minorit) 
communities are a k i  illustrated 
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Nye County is divided into 25 census block groups. 
One of these census block groups has lowincome 
comniuiiities above the threshold level percentage. and 
none has minority communities. Lincoln County 
conwins eight census block groups. No cetisus hlock 
groups have low-income or minority coiiitntiiiitics 
above the threshold level percentage (Figure 3-i0). 

Using a Geographic Infomiation System, the 
transportation routes discusscd in  Appendix I were 
layered over census hlixk groups shown i n  
Figures 4-49 and 4-50, The Geographic Infornialion 
System indicated the total mileage of traniponation 
routes and how many miles of  these routes traveled 
through xcas of minority and/or Ion income 
populations. Less than 2 percent of the routes i n  Clark 
County and 0.02 percent of the routes in Nyc County 
travel through areas of low' income or  tnincrrity 
populations. 

4.2 Tonopah Test Range 

The Tonopah Test Range compriscs 1,616 m' 
(624 mi') and has been used by the DOE since the 
early 1950s. The Cacility is sun-ounded on three sides 
by the NAFR Complex and to the north by the 
U S  Bureau of Land Management's open range. The 
town of T o n o p h  is located 32 kin (20 mi) northwest 
of the main gate of the Tonopah Test Range and is 
approximately 241 kni (I50 mi) northwest 01 
Las Vegas. 

Sandia National Laboratories has been the ficility 
operator and site manager of the facility since it u a s  
established. The laboratiiry ficilities support their 
mission in stockpile stewardship, as well as rese:irch 
and design of new weapons arid weapon ciimponents. 
The hcility offcn a unique test bed for testing DOE 
and DoD weapons. The DOE i n  thc catly 1960s 
conducted several safety-related testc on nuclear 
weapons, resulting in sufiice soil coii(aiiiii~'itiorr of 
three sites (Clean Slates I, 11, and III) that have been 
managed appropriately since the program 

The existing cnvironiiientiil condition\ iir the Tonopali 
Test Range ail: descrihcd i n  this section. 
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Figure 4-49. Clark County census block groups 
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Source. U S .  Bureau Of the Census, 1993 
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4.2.1 Land Use 

Land resources arc an important consideration for 
decisions regxding site use. The land-use analysis 
determines whether there is enough land available for 
the proposed facilities and required buffers and 
identifies conflicts between the proposed pro,ject and 
existing or projccted 011- and off-site land use. These 
analyses are necessllry to detennine whether public 
lands would be managed in a manner consistent with 
existing and pro.jected land uses. To make decisions 
with respect to locating facilities at the Tonopah Test 
Range, the DOE must consider several issues, that is, 
the cotistraints and opportunities related to land 
rewirces. lhese  include whether conflicts exist with 
thc administrative fi-amevmrk and whether adequate 
resources arc availahlc and viable. 

The known land-use constraints and opponunities at 
the Tonopali Test Range are outlined in  this section. 
Land-use constraints include those features of the 
Tonop;lh Test Kange, either niitural or manmade, that 
preclude or  liiiiil the future activities that can he 
conducted in ii speciiic location or xu Oppottunities 
arc the bect and highest use of the land that can he 
accomplished within co1istraints. 

M a n y  of tlie constraints identified throughout 
Chapter 4 are those resulting tiom historic land uses. 
ptimatily from nuclear weapons safety tests and 
convention;rl weapons testing that resulted in 
fiidioactive cotitiitnitiiition. Public Lnw 99.606, which 
cunsolid:ited the NAFR Complex under a single land 
withdrii\val, nuthoiizes the use of the withdrawn laids 
by other fedei-al ayeiicir? [or "defense-i-elatetl" uses. 
Pot- exiitnple, a Memot-antlum of Understanding 
hetwccn thc DOE and tlie U.S. Air Force grants to the 
DOE the use of  portions of the Tonopah Test Range. 
Coiiscqucntly. i n m y  of the cotistraints on the DOE'S 
uw of land resulti from tlie fact that the Tonopllh Test 
Kange is used by many other fedcral agencies, 
including the U.S. Air Force, for test programs. 
Hecanse of  the nature oi. many historic and ongoing 
xtivitics and their consequences, specifically the 
ongoing iise of potlions oft l ie TonopA Test K a n g  by 
the US .  Air Force and past DOE safety tests (see 
Section 4.1.4.3), land use will cuiitinue to be 
constr;iinrd i n  some area  of thc Tonopali Test Range 
dunng the 10-year prrirxl c-nvered by this EIS iind 
l ikely well into the future. Nascd on inore than 

30 years of operations and the infonnation collected, 
many of the consequences of p a t  weapons testing and 
other activities are well understood and documented. 
For example, between the late 1960s through 19SS. 
non-nuclear weapons testing was conducted at ceveral 
locations on the Tonopah Test Kmge. Several of thew 
tests resulted in the dispersion of depleted uranium, 
beryllium, and other hazardous materials. Some of 
these area have been designated for no litrther use 
until remediation is complete. Many of the 
consequences described in this chapter "ere 
previously presented in thc I975 Environmental 
Assessment (ERDA, 1975) a i d  in tlie EIS preparzd by 
the DOE for U.S. Air Force operations i n  1990. The 
information serves as a hasis for cvaluattng the 
potenttill impacts of future actions. 

The DOE and U S  Air Force activities include the 
construction of remote, fully rcrviced facilitiey i n  tlic 
exly 1980s to suppori the development d t h e  F- 1 17A 
fighter plane. This facility is now operated solely by 
the US. Air Force. Although the full impacts of this 
operation xe not considered i n  t h i s  EIS, they will he 
fully analyred during the preparation of the L'.S. Ail- 
Force EIS for the 2001 land withdrawal. 

Information for cach affected I-esout-ce i <  included in 
the specific resource discussions in  this chapter. In 
addition, Section 4.2.2.3, Trdnsponation of Materials 
and Waste, identifies the transportation of I~ \+ leve l  
waste from the Tonopah 'l'eri Range to the NTS. 

1.2.1.1 Public land 0rder.s urid IVifhdrawals. 
The Tonopah Test Range, which is part of the NAFK 
Complex enconipasscs 1,616 k m 2  (624 nii2) .  The 
NAFR Complex ha heen closed tu puhlic entry since 
the 1940s when i t  was withdrawn for military use. 
Since 1956, the Tonoplh Test Itange h;is heen 
managed by the DOE under ;I Mem[it-;indurii of 
Understanding with the U.S. Air €;orcr. A five-party 
agreement between the U.S. Air Force, the 
U.S. Hureau of Land Managstnetit, the US .  Pisti and 
Wildlire Scn-ice, Nc\,ada Division of Wildlife, ;md the 
Energy Kescarch and Developmeiic Administi-ation 
(now the DOE) w a ~  in\tituted for the piitpose of 
protecting, developing, and in;m@g the natural 
resources, wildlife, vegetation, and v+;itcrsheds on the 
NAFR Complex. the NTS. and the Tonopdi Tcit 
Range. The U.S. Hut-~zaii (if Land M;inngcment had 
previoitsly developed a \iild horse rangc lor the 
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protection of wild horses and burros over a portion of 
the area. 

1.2.1.2 Land Use Desigrzatiorzs. The castem 
portion of the Tonopah Tcst Range is designated as 
pm of the 194.000 acres Wild Horse Range that is 
located i n  the north-central p(irtion of the NAFR 
Complex. The Nevada Wild Horse Range is managed 
by the IJ.S. Bureau of Land Management under a 
1974 cooperative agreeiirent in coinpliancc with the 
Wild Horse and Burro Act of 1971. The goal of 
Public Law 91-195 is to protect wild horses from 
unauthori7xd actions, aid requit-e management of their 
habitat to achieve an ecological bal;ince and ii 

popihtion of sound, tiealtlry individuals. 

With iniiior cxcepticin. the Tonopall Test Range is 
uwd by the LIOF. :I? a rccc;irch, design, and testing 
ground for defense-related iictivities (Figure 4-5 I ). 

Area 3 of the Tonoph Test Range contains the 
rnajority of administrative and induytrial facilities. 
Within t h i y  area is the lenced technical compound of 
Sandia hktionnl Latioratone\. The fiicilitiss within the 
coinpound tire adinini\tr;itive and rcscnrcli-related 
facilities. 

Area 9 ol the Tonop;rli 'lest R;iiige contains all 
facilities that (lit-cctly suppuri the DOE weapons testing 
program. Rocket I;iunchcrs, Ilavis gun support 
equipinctit, and weaipun storiigc facilities arc located in 
this areii. Additionally, ground-to-air related tests are 
initiated from this facility. 

Arm I 0  of the Tonqx~h Tcst Kange is occupied hy the 
U.S. Air I:oi-ce Northern Remote Hare. These 

These facilitier md iictivities are iiot beins ev;iluated 
in t l i i y  EIS. U.S. Air Foirc iictivities associated with 
these fticilities will be evduated i n  the (I. S. Air Force 
IilS tor the 201)l land witliilrawal. 

The reiiinining lmd 011 the Toiiopih Tctt Range is 
open and used lor  testing and military training 
priigrarnh. All uses of the Toni@ 

'lest Range are comlin;ited acti\ itics to ensure they are 
within scopc olthe land ~ isc  d t h e  ;ircii. 

f..'" ii~il~t~e\ include the industiinl iire:~ and housing area 

4.2.1.3 Site-Support Activities. Minor industrial 
and housing areas (Areas 10A and 1OB. respectively) 
were developed by the U.S. Air Force within the 
Tonopah Test Range. Other facilities operated by 
Sandia National Laboratories in  Area?, 3 and 9 cxiht on 
a smaller scale. 

FACILITIES-The Tonopah Test Range contains 
approximately 105 major buildings. providing a grots 
15,004 in2 ( I  6 1,505 ft2) of space. The Tonopah Test 
Rurge ticilitirs also include approxirnatcly 90 smaller 
buildings. including towers and small sheds. 

SERVICES--Services available at the Tonopah Teyt 
Range include law enforcement and security, tire 
protection. and health ciire. 

Law Enforcement and Securitv-Law enforcement for 
the Tonopdi Tcst Range is provided by Nye County 
Sheriffs Deputment. Security on the site i \  provided 
by Advanced Secuiity, Inc. 

Fire Protection-Fire protection services on the 
Tonopdi Test Kange xe providcd hy Sandia National 
Laboratories and the U.S. Air Force. 

Health Care-A medic senps the 'Tonopati Test 
Range medical nceds. If serious care is required. 
the patient is cither transticmeed to the town iif Tonopdi 
or airlifted to Las Vegas, depcnding on the lnedical 
needs. 

UTILITIES--Utilities the Tonopih Test RJnge 
include Water systems, wastewater systems. and 
elcctric;1l systelns. 

Water Svstemr-A number of water \\ells have hseri 
drilled on or near the Tonopah Test Range to supply 
water to the facility (Figure 4-52). Well  6 provides 
potable water to the Snndia Nationid Laboratories 
Facilities, while several other nonpritahle \$ells service 
the Tonopah Test Range for construction and 
industrial activities. The watei- use for DOE operations 
i h  64,345 m'iyr (17 million galiyr). 

The U.S. Air Force I n s  developed II water distribution 
system of six potable wells to sci-vice the indu\trial and 
housing areas. The estimated water u s a ~  hy the 
U.S. Air Force is '1.5 x 10' 111Vyr (2.5 x 10' gsliyr). 
Thcrc is iin impoiindment on the .;outh\vestem po~tion 

@. 
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of the Tonopah Test Range that was used to store 
wiitcr during activities there. Other impoundments 
hav- hem constructed by the DOE i n  the Tonopah 
Test Rnnge area to prwidc water for the wild horse 
population 

Wastewater Svstein-Sewage at the Tonopah Test 
Kange i i  collectcd and pumped to the wastewater 
t reatni~nt  unit located approximately 2.4 kni 
( I  . S  mi) southivest of the niiiin gate. Effluent lines 
and three l i f t  stations connect all DOE and U.S. Air 
Force Sacilities to the wimtcwater treatment un i t .  
Thic treatment uni t  is designed tu treat raw sewage 
in compliance with secondary treatment stand:irds. 
Treatment is ;wcoinpliihed by an aerobic 
stahili7;ilion pond. rollowed by two parallel 
evaporation hasins. Tlie system allows for final 
disposal of the wastewater by evaporation and 
pcrcolatlon. 

Five septic tanks are still i n  u s e  at remote locations 
011 the Tonopah Teqt Range (IIOEIAL, 1992). 
Their associated leachfields tire used a s  the only 
tneaiii of cre;ittiient for scptic tank wastes. These 
remote septic tanks are o sionally pumped into 
vaciiuin trucks and transported olf site for ultimate 
dispo\ition 

t lcctr icx System-Powcr to DOE facilities at tlie 
Tonopah Test Kange is supplied by the Siet-ra 
Pacific Power Company. Sierra Pacific has two 
siipply lines to the Tonopah Test Range: one is 
120 kV, and ;I backup line is 60 kV. Sierra Pacific 
trnnsfornicrs step the voltilge down to 13.8 kV for 
the DOE disti-ihution syrtcm. The remaining power 
line supplies tlie U S .  Air Force facilities. All 
retnote operations are supplied with electrical power 
by portahle gcneriitors. 

COMM~~NIC~~TIONS~-Communicat ions at the 
Ton(ipiih Trst Knnge are supportctl hy a regional 
syrtetii. Thc Tonopiili Test K:inge t e l m m n i i u n -  
c:ition s y ~ m  etnploys digitnl telephone switching, 
fihcr-(iptic trnnsniicsion. iiiicrri\viive, two-way radio, 
boicr privacy, data trai~srnission systems, 
~ ~ ~ i ~ r ~ i I - ~ i n d ~ ~ p e c i ; ~ l - ~ ~ ~ ~ r p o s e  data ctiriimunications, 
atid teIcci,nlerenciiig services. 

Tlw Tonopall Test Ranse i11\0 hiis ;I ground-to-air 
c~iii~il i i~iicatioti  s y t e m  that .;upports all air-to- 

ground testing programs. The VHF and UHF 
communication capability is reliable within il radius 
of322 kin (200 mi) of the rangc, depending on tlie 
altitude, while high-frequency comtiiunicatioii can 
he reliable for thousands of miles. 

Other niodcs of conniiuniciition at the Tonopah Test 
Range include automated data processing 
equipment, automated office support systems, and 
information systems. Computer systems encomp:is\ 
general purpose, stand-alone, data management. 
word processing, engineering, computer-aided 
drafting, and computer-aided manufacturing. 

4.2.1.4 Airspace. The airspace over tlie Tonopah 
Test Range is restricted area R-4809. The airspace 
is managed by the DOE and designated for joint iise 
by the DOE and U.S. Air Force. Civilian aircraft may 
gain permission to use the facility in  case of in-flight 
critical emergencies. This arca is authonred for 
supersonic activity above 1,762 ni (2,500 f t )  ahow 
ground level with prior authol-ization from the 
appropriate agencies. The arca is restricted for live 
ordnance unless the conditions enforced by the DOE 
and the U.S. Air Force are met. Currently, flying 
operations over the Tonopah Test Range are 
charactet-ired moderate to heavy. The range has a 
3,048-m ( 10,000-ft) concrete runway which can 
accommodate aircraft rated up t o  and including 
heavy cargo aircraft. Tlie runway is lighted arid 
marked for nighttime opetntions. 

4.2.1.5 Waste Management. The lullowing 
section addresses solid, har:irdous, and radioactive 
waste managenient at tlie Tonopah Test Kange. 

SOLID WASTE MANAGEl\.IENT-Tonop;rh Teht 
Range sanitary wastc from DOE and U.S. Air Force 
opcrations are dirp(ised of i n  a Class II  solid waste 
landfill. The Tonopah Test Range Iandlill is located 
just east of the U.S. Air Force industrial area. The 
iiiilterials disposed of are charactel-izxl :I\ rubbish, 
con)truction debris, atid sanitirry \%aste troni food 
service arcss. The sanitary landfill cut-rently in  
operation coiisi~ts of one active cell. 

HAZAKDOUS WASTE MANAGEMENT -The 
DOE hazardrius waste management activities :ire 
defined as a sinall qii;intity genmitor and operate in 
compliance with the Resource Conservation and 
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liccovery Act under an EPA identification number. 
All hazardous waste generated at the Tonopah Test 
Range can be stored up to 180 days at the facilities 
storage area. All waste is then transported off site 
for ultimate disposition by a subcontractor, 

RADIOACTIVE WASTE MANAGEMENT 
Current plans are to remediate the radioactively 
contaminated areas on  the Toriopah Test Range 
through excavation and disposal of surface soils. 
Disposal volume estimates are based on the level of 
cleanup, but arc expected to be large. The 
remediation waste generated from cleanup of the 
contaminated soils would he transported to the Area 
3 Radioactive Waste Management Site for disposal. 

4.2.2 Transportation 

The following sections d i s c u s  baseline 
transportation activities at tlie Tonopah Test Range 
with respect tu on-site traffic, off-site traffic, 
transportation of materials and waste. and other 
transportation. 

4.2.2.1 On-Site Traffic. The Tonopah Test 
Kangc on-site lransportation consists of 190 km 
( I  I8 mi) of primary paved roads, 37 km (23 mi) of 
secondary paved roads, 182 kin (I 13 mi) of primary 
cmipacted dirt roads and 63 kin (39 mi) of 
secondiiry dirt roads. The two primary traveled 
paved roads on the Tonopah Test Range traverse 
north-south and east-west. These roads support the 
ma,jority ofthe daily traffic, as well as traffic during 
operations. The dirt roads arc used for secondary 
daily travel, but are primarily used during testing 
activities. A total 480 km (298 mi) of roads on the 
Tonopah Test Range are used on a regular basis. 

The roadway system on the Tonopah Test Range is 
jointly niaintainrd by the DOE and tlie U.S. Air 
Force. No personally owned vehicles are permitted 
011 the site. Workers either drive government- 
supplied vehicles from the main entry of the 
Tonopal1 Test Range 01- ride government-supplied 
bus tranrpo~tation to the work site. The majority of 
the on-site traffic is altributcd to security suppon 
arid facility operations. The average estimated 
tnileiige travelcd on the Tonopah Test Range 
during I994 was 2.5 x 10' kin ( I  .6 x 10'' mi),  
driven by 96 government vehicles. 

I 

4.2.2.2 Off-Site Traffic. The primary highway 
access to the main entry gate of the Tonopah Test 
Range is via U.S. Highway 6 to north-south 
alternate Road 504. U.S. Highway 6 links 
U.S. Highway 95 and U.S. Highway 93 and is an 
all-weather, two-lane paved roadway. US.  
Highway 6 in the vicinity of the Tonopah Test 
Range (near Warm Springs) carried less than SO0 
annual average daily traffic i n  1993. Regional 
traffic conditions i n  Clark and Nye counties are 
presented i n  Section 4.1.2.2. 

4.2.2.3 7ransportation of Materials arid Waste 
All material and waste are taken off site for 
management at other facilities, including the NTS, 
or at commercial waste facilities. No radioactive or 
hazardous waste disposal activities are conducted at 
the Tonopah Test Range. The primary roads used 
for waste and niaterial transportation are discusscd 
in Section 4.2.2.2. 

4.2.2.4 Other Transportatiort. Because of the 
remote location of the Tonopah Test Range, the 
majority of the workers are tlown from Las Vegas 
to the Tonopah Test Range on a daily basis. The 
DOE uses a DeHavilland seven-commuter airplane 
to transport the workers. The plane is flown an 
average of four daily round trips per week and 
transports approximately 30 indi\,iduals daily. The 
plane is maintained at DOE facilities in Las V e p  
and uses U.S. Air Force facilities on the Tonopah 
Test Range during operations. 

The U.S. Air Force maintains an active bare on the 
Tonopah Test Kange. This facility is 929 in2 
(l0,OOO ftz). The existing runway and navigation 
aids are open to the DOE and the U.S. Air Force on 
an as-needed basis. The facility is lighted for night 
operations. The adjacent airfield is used by the 
DOE i n  support of its mission at the Tonopah Test 
Range. This facility supports approximatrly 
I S  sorties per week for DOE operations. The 
remaining sorties are i n  support of the U.S. Air 
Force and other organizations ;it the Tonopah Test 
Range. 

Mellan airstrip is localed on the southern portion of 
the Tonopah Test Range. This airstrip u p p o n s  
DOE and U.S. Air Force training progr;ims and is 
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used sporadically. There are no support facilities 
associated with this airstrip. 

4.2.3 Socioeconomics 

The ma,jority of DOE/",' workers, including those 
assigned to projects at the Tonopah Test Range, live 
in Clark or Nye counties (DOE, 1994h). An 
analysis of socioeconomic conditions in Clark and 
Nye counties is presented in Section 4.1.3. 

4.2.4 Geology and Soils 

Geology and soils at the Tonopah Test Range are 
I addressed in this section. The discussion includes 

a description of physiography, geology, including 
geologic resources, and soils. 

4.2.4.1 Physiography. The Tonopah Test Range 
is located in the lowland portions of Cactus Flat and 
Stonewall Flat. Cactus Flat is a topographically 
closed basin with a total area of 1,044 km2 
(403 mi'). Stonewall Flat is topographically open 
and encompasses 987 km' (381 mi2). The Kawich 
Range on the east and northeast of the Tonopah 
Test Range rises to elevations of 2,438 m (8.000 ft)  
to more than 2,743 m (9,000 ft). To the west in the 
Cactus Range, which separates the two basins, the 
maximum elevation is 2,281 m (7,482 ft). On the 
south, Cactus Flat is separated from Gold Flat by 
the volcanic hills around Gold Mountain (about 
1.829 m [6,000 ft l )  and a low topographic divide 
through the alluvium to the east. Stonewall Flat is 
bounded on the south by Stonewall Mountain, 
which has a maximum elevation of 2,522 m 
(8,275 ft) .  On the west, Stonewall Flat is bounded 
by the Goldfield Hills, which rise to an elevation of 
almost 2,134 in (7,000 ft). On the valley floors of 
both basins, the dominant features are a number of 
small playas and the many washes that drain the 
upland areas 

The gcneral appearance of thc range is of great 
bareness. The playas support no vegetation, while 
the lower slopes and mountains support brush, some 
Joshua trees, and juniper. Only above 2,134 m 
(7,000 TI) are limited woodlands present. 

4.2 .42  Geology. The general geologic conditions 
and iiiiiierA deposits of the Tonopah Test Range 

have been described by the Nevada Bureau of 
Mines and Geology. The general geology of the 
area is comprised of two major geologic units: 
volcanic rocks and alluvium. Intrusiw igneous 
rocks and a few isolated outcroppings of Paleozoic 
sediments occur in the Cactus Range. 

The total thickness of volcanic rocks outcropping in  
the Cactus and Kawich Ranges and underlying the 
valley-fill deposits has been estimated to be as much 
as 6,096 m (20,000 ft). The Tertiary volcanics are 
composed of a series of welded and nonwelded ash- 
flow tuffs and hasalts, andesites, dacites, and 
rhyolites. The Kawich Range is a horst that is 
hounded on the east by normal faults. The northern 
part of the range (adjacent to the Tonopah Test 
Range) is primarily composed of Tertiary tuffs, 
lavas, and intrusions of Miocene tuff. 

The Cactus Range is also a horst that is boundcd by 
an elliptical ring of fractures that suggests a 
collapsed cauldron. Some of these fractured areas 
were subsequently intruded with stocks, sills, and 
dikes. The central part of the range comprises 
minor Paleozoic sediments, a small granite mass, 
and a thick sequence of widespread Tertiary 
volcanic rocks. The hills to the south of Mellan 
comprise a series of lava ridges separated by valleys 
of tuff. The hills are capped with rubble formed 
from weathering and breccias in the lava piles, and 
hreccias formed by the structural deformation 
(faulting and tilting) of the lava ridges. 

The total thickness of alluviuin is unknown. 
Exploratory drilling in  Cactus Flat indicates that the 
thickness exceeds 305 m (1,000 ft). The alluvium 
is primarily coarse- to medium-grained and is 
derived from the volcanic rocks of the highland\. 
Volcanic ash is present in the alluvial deposits. 

The Walker Lane shear zone is a major noithwsst to 
southeast trending regional structural element that 
trmsects the Tonopah Test Range. Thz Walker 
Lane is a transcurrent fault zone that extends several 
hundred miles through western Nevada, merging to 
the southwest with the Las Vegas shear zone. 
Numerous volcanic centers are located within or 
immediately east of the Walker Lane. including the 
Goldfield, Cactus Range. Stonewall Mountain. and 
Mount Helen centers. Volcanic calderas are absent 
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over the test range but are present immediately to 
the east, south, and west on the NAFR Complex. 

The geologic hazards present at the Tonopah Test 
Range are similar to those described for the NTS 
and include seismicity, volcanism, and geotechnical 
hazards. These hazards are discussed in 
Section 4.1.4.2 for the region comprising both the 
NTS and the Tonopah Test Range. 

GEOLOGIC RESOURCES-The geologic 
resources of the Tonopah Test Range include 
metals. industrial minerals, and aggregate. The 
Tonopih Test Range has been the site of historic 
mining at the Silver Bow, Antelope Springs, Cactus 
Springs, Wilsons, and Mellan mining districts. The 
Tonopah Test Range is also adjacent to a number of 
other mining districts, most notably the Goldfield, 
Gold Crater, Golden Arrow, Stonewall, Gold Reed, 
and Jamestown districts. Appreciable quantities of 
silwx and gold have hccn produced from the Silver 
Ron, district. The Antelope Springs district 
produced silver and minor amounts of gold. The 
Cectus Springs district produced sinall quantities of 
silvcr, and there are reports of turquoise, gold, and 
c(ipper i n  the area. The Wilsons district produced 
small quantities of gold and silver in the early 
1900s. Minor production of gold and silver came 
from the Mellan disti-ict. Of these areas, only the 
Silver Bow district is classified as having high 
potential for locatable minerals. 

Immediately to the east of the Goldfield district in 
thc iirca between the Tonopah Test Range and 
Goldticld, thcrc is moderate to high potential for the 
occurrence of quartz-alunite gold deposits. 
Although gold, silver, and lead have been produced 
from the Gold Crater and Stonewall districts, 
production from these areas had ceased by the mid- 
1930s. and the rcmaining potential for mineral 
resources is low. 

No geothcrmal resources have been identified, and 
tlir potential for oil and gas resources is considered 
Ion’. There are no reported occurrences of coal, tar 
sands, or oil shale on the Tonopah Test Range or 
;idjacent aretis on the NAFR Complex. Similarly, 
iio economic deposits of industrial minerals have 
hccn identified. Although no uranium deposits 
liiiw been identified, there iire speculative resources 
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of uranium. Tertiary volcanic rocks and tuffaceous 
sedimentary rocks of silicic compositions occur on 
the Tonopah Test Range and the NAFR Complex. 
Other uranium host environments are located 
elsewhere in the Great Basin. 

The aggregate resources of the Tonopah Test Range 
are considerable. Sand and gravel deposits are 
present, and the quality and quantity of these 
resources are likely to be sufficient to meet future 
demands for construction, roads, and other uses. 
The aggregate resources do not have any unique 
value compared to other areas throughout southern 
Nevada. 

4.2.4.3 Soils. The following soils information 
was extracted from the Suii 1 t i v e 1 1 m ~  of Tonopnli 
Mmagement  Envirunmenml Ivipnct A r m  report 
prepared by Earth Environmental Consultants, Inc. 
for the U.S. Bureau of Land Management 
(Cox et al., 1977). 

The Tonopah Test Kange is situated in the Basin 
and Range physiography between the elevations of 
1,676 and 2,377 m (5,500 and 7,800 ft). 
Approximately 15 percent of the soil survey is 
comprised of mountainous terrain with the 
remaining portion consisting of alluvial fans, 
ephemeral washes, valley floors. and dry lake beds. 
The soil parent material consists of a variety of 
igneous and sedimentary rock with rhyditic tuffs 
and ignimhrite being the most coiiiiiion rock. 

Strongly cemented silica pans (i.e., dui-ipans). 
formed primarily from igneous sources, are the most 
common feature on most hejadas. These pans 
usually occur near the surface. In general, toil 
depth (i.e., depth to restrictive laycr) increases from 
the topslopeishoulder slope of the iilluvial fan, 
downslope to the footslopeitoeslope. Indurated 
hardpans and cemented layers can range from a few 
inches to several feet in thickness. 

The 1977 soil inventory was conducted a s  a third 
order survey and mapped to the soil ~e r i c s  level. 
Soil mapping units were derived from field 
descriptions and delineated on aerial photographs at 
a scale of 1:31,680 with the exception of lone, 
which was delineated on a 1 :63,360 photograph. 
The minimum size of the soil mapping units is 
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I 10 acre. A quality assurance procedure, called a 
I field correlatiw, W;I\ conducted by the Soil 
I Conservation Service, U.S. Department of 
I Agriculture. State Soil Scientirt. 

I Soil Mappmg U n i t s  consist of consociations, 
I a~wcii it ions. complexe\. and miscellaneous areas on 
I the laticiscape such as rock mitcrops. areas with 
I excessive \tone. or very steep eroded slopes. The 
I following three out of 10 Soil Orders are found in 
I the survey iircii: 

I 0 MollisoIs--soils tliiit contain a horizon rich in 
I hast\ 

I ht-itlisnls--dry soils with low organic matter 

I Entiml\--young w i I 5  with little or no 
~ devclopiiicnt ot soil liorirons. 

1 
I 
I 
I poiition: 

I Viilley boltoms and dry lake beds (i.e. playas) 

I Upper erosioiiiil pot-riot1 0 1  the alluvial fans 

I M(iunrain~ and hills 

I The v;illcy boltonr and dry lake bed soils occur in  
I t l ie centriil porlionr of both Cactus and Stonewall 
1 Flsts. Thew v q  ilecp. poorly drained saline and 
I alkili, tF~tre-tes~ured soils occiir on slopes generally 
I lm\ tlinn 1 percent. These l ow ly ing  areas are 
I u \ual ly  poi t i ts  ~ i f g r ~ i u ~ ~ d w ; i I ~ r  discharge. Therefore, 
I dcpth to grwindwater i \  usually fairly shallow and 
1 is manilestcd hy dischxging springs or plants that 
1 indicate i n  sh;illo\\ water table (i.e., usually within 
I I 5  111 150 f t l  hcl( iw ground surracc). These plants 

iirc ~ ; i l l cd  ptireatopliytcs with greasewood being the 
most commoti it1 the ~it-ca. There is periodic 
tlotiilitig lrom ruiidf and the shrink-swell potential 
is generally high due to  tlie ;ibund;rnce ofsmcctitic 
clay\ .  I h i h  ciin prescnt problems with most 
c o ~ i s t ~ - ~ ~ c t i o t i  projects. The corrosiun hazard l o r  
stcel and coiicrctc i c  high due Lo the high 
c(inccntr;ltiotis 0 1  u l t y .  Soil f a i n i l i a  include: 

Thc mili ot llir Tonopah Test Range and adjacent 
iirciis can  tic reparared into four general categories 
based pi-i tnxily upoii the following physiographic 
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0 Typic Salonhids (e.g., Saltair soil series) 

The lower, depositional portion of the alluvial fan 
consists of deep to very deep, well-drained, very 
coarse (coarse sand) to medium-textured (very finc 
sandy loadloam) gravelly soils that occur on slopes 
ranging from gently sloping(2 to 4 percent) to 
strongly sloping (8 to IS percent) slopes. The 
coarser-textured, very gravelly to extremely gravelly 
soils are located in the ephemeral washes (i.e., 
arroyos) and are subject to periodic flash floods. 

The soils on the actual dissected alluvial fan are 
generally moderate-textured, gravelly soils that are 
often covered with desert pavement. Soil families 
include: 

Typic Haplaquolls (e.g., Hutton soil series). 

Typic Tomorthents (e.g., Fang and Clifrdown 
soil series) 

Typic Caniborthids (e.g., Alcorn and Dun 
Glen soil series) 

0 

Typic Calciorthids (e.g., Puddle) 

The upper, erosional portion of the illluvial fan 
consists of older, very shallow (less than 2.5 cm 
[ I 0  in.] thick) to moderately deep (between 51 and 
102 cm 120 and 40 in.] in thickness) moderate to 
well drained, very coarse (coarse sand) to medium 
textured (very fine sandy loam/loam) gravelly to 
extremely stony soils. Some soils contain an old, 
well developed, fine textured (i.e.* high i n  clay) 
subsoil called an argillic horizon. The presence of 
a duripan is coinmon and is usually found between 
38 and 76 cm (15 and 30 i n . )  below the ground 
surface. however, in some areas may be exposed at 
the surface. Slopes range from moderately sloping 
(4 to 8 percent) to moderately steep 
(1.5 to 30 percent). Soil families include: 

0 Xerollic Ihrorthids (e.g., Ursinc soil series) 

Xerollic Durargids (e.g., Ratto, Olson, Indian 
Creek, and Deer Lodge soil series). 

The upland mountains and hills consist of rock 
oulcrops, areas with excessive stone, or very steep 
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eroded dopes that generally contain a thin mantle of 
iilluvial or colluyial soils itsunlly less than 25 cni 
( I 0  i n . ) .  These soils can range in  texttit-e from 
coarse to fine, gravelly to extremely stony, and arc 
dependent upon pri marily agc and parent material 
for textural composition Slopes generally rsnge 
Trrim moderately steep ( I  5 to  30 percent slopes) to 
extremely steep 1>75 percent). These soils usually 
h a w  a severe ewsion h u x d  becauce of their slope, 
and runoff is fenerally rapid. 

The  hirtoric use of the Tonqxih Test Range has 
created certain site-specific restt-ictions for  some 
\urfacc soils. The clean slates sites included iin 

open detoniihon on ii cotict-cte pad. and detonation 
in igloo-like itructure\ with varying amiunts o f  
earth-covet- lo siiiiuliite iiccidcnts in open storage 
and wenpons rn;igarine\. Lkpletcd tiranium and 
plutoiiium were used ;is a tracer i n  t h e w  Clean Slate 
tcsts. The areas that  were contaminated with 
radioactivity lrom the tcsts (Figures 4-35 through 
4-37) and associated [lecontfitiiinntion areas and 
disposal sites arc the subject of Environmental 
Ilcstoration Prograiii iictivities that will resolve their 
ultiii inle disposition. IJntil the appropriate 
investigations have heen completed and remedial 
decisions arc made, the soils i n  thew iireiis arc not 
suitahle for use and h;ivc been fenced and posted. 
These sites ivcre studicd i n  t l ie late 1970s by the 
Nevada Appl icd Ecology Group. One objective of  
the \ludic\ M ~ I S  to er t i inate the amount and 
distribution of  plutmiuiii i n  the s o i l .  

Saniplcs were pritnnrily collected fi-iim the top 5 c i i i  
( 2  i n . )  of t l ic soil profile. A lew profile s;iniples 
were collected to  ;I dcpth of  25 cm (10 in.). In 
almost ;ill pi-ofiles. pliilotiiiitii \+as detected i n  the 
25 c i i i  (Ill i n . )  increment. Deeper profiles from 
Clcan S h t c  I and -3 sho\ved plutonium at k s s  than 
I pCi/g at ;I deptli of  32.5 ct i i  (12.5 i n . )  
(Essingtoii, I9X7). 

Esti niiitccl x e i i i  of plutoiiium cmccntratiotis i n  soils 
range from Ies\ than I xcre 111 grcnkr than 
400 pCi/g, through h iicres at grcatcr than 
200 pCi/g, and 8 I acres ;it grmter than 40 pCi/g. 
Clean Slate 2 ha\ 17 acre\ at grcatcr than 400 pCi/g, 
26 iici-c\ ;it greater t l i i i t i  100 pCi/g. i it id I70 acres at 
greatei~ t1i;iti J(1 pCi/g. Clean Slate 3 l i i is  17 acres at 
greatel- tliiiii 400 pCi/g, 39 ~CIZ ;it greatci- t l i m  300 

pCi/g, and 180 acres at 740 pCi/g (DOEhVV, 
199%). 

I 
I 
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Recause of the sitiiilaritics in the types of tests 
conducted and the consequences of those tests, 
additional discussion of the affected soils can be 
found in Section 4.1.4.3. NTS soils. 

4.2.5 Hydrology 

Surface water and p u n d w t e r  at the Tonopah Test 
Range are addressed in this section 

4.2.5. I Surface Hydrobgy . Hydrographic has i n s 
of  the Tonopah Test Range are shown i n  
Figure 4-53. Cactus Flat IS ii closed basin: runoff 
from the Cactus Range and Kawtch Range drains tu 
t i  series of small, north-trendins p l q a s  in the 
lowlands along t l ie axis of t l ie valley. Stonewall 
Flat is open, with a small quantity ofsurl;ice water 
discharged 10 Lida Valley. The runofl.wer the two 
basins has not been gauged, hut has heen estimated 

I at 1.5 x tn’/yr (1,2011 acre-fectfyenr) for Cactus 
I Flat and 4.9 x 10’ n?/yr (400 acre-fcetfyew) for  
I Stonewall Flat. N o  peremid streams exist i n  any of  

the basins on the Tonopah Test Range. The many 
washes that drain the upland iirciis occasionally 
convey ephemeral flow that ponds on the playa 
areas. 

4.2.5.2 Groundwater. The Tonopah Test Range 
encompasses portions o f  five hydrographic hasins 
that comprise portions of tvm regional groutidwriter 
flow systems (Figure 4-39). Past DOE operations 
have heen concentrated in two areas: in tlir lo\Gland 
portions of Cactus Flat and i n  Strinc\v;ill Flat. 
Groundwater that originates iis precipitation over 
the Kawich Range flows w e s t  and then soiithuest 
under the Tonopah Test Range, ultimately 
discharging in Death Valley as iprings and 
evapotranspiration. Some groundwater may tlow 
northwest off the Tonopah Test Range and into the 
Southcrii Marshe5 tlow system, with dircharge at 
Mud  Lakc, Alkali Flat, and Clayton V a l k y .  The 
gcnerali7ed directions of regional groutidwtcr flow 
;ire hhown i n  Figure 4-39. 

The depth to groundwater unCier Cacru\ Flat I-anges 
trom ahout 27 in1 (90 ft) to about 117 in1 1450 f t )  
below land wrfiice. Groundwater is d c i - i v d  trorii 
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precipitation over the upland areas; there is no 
subsurface recharge from neighboring basins. The 
total recharge has been estimated at only 
7.4 x 10' m'iyr (600 acre-fedyear). Groundwater 
discharge, totaling only a little more than 
I .2 x 10" nr'iyr (I  ,000 acre-feevyear), is through 
subsurface underflow to the southwest into 
Stonewall Flat and Gold Flat. No groundwater is 
discharged to evapotranspiration by phreatophytes. 

The groundwater under Stonewall Flat ranges in 
depth from about 3 1 m ( 1  00 f t )  to more than 84 m 
(275 ft) below land surface. Groundwater is 
derived from recharge over the upland areas (only 
about 1.2 x 10' in 'iyr [ 100 acre-feetlyear]) and an 
unknown quantity of subsurface inflow from Cactus 
Flat. An estimated 2.5 x 10' m 3 / y r  (200 acre- 
feeuyear) is discharged through underflow to Lida 
Valley. No groundwater is discharged to 
evapotranspiration in Stonewall Flat. 

Several springs are located in the north Kawich 
Range and along the eastern flanks of the Cactus 
Range. Four spring areas have been mapped within 
the boundarics of thc Tonopah Test Range: Silver 
Bow Springs on the flank of the Kawich Range, 
Small Spring near Mellan on the valley floor, and 
Cactus Spring and Antelope Springs near the base 
of the Cactus Range. Stinking Spring is located 
immediately to the north of the Tonopah Test 
Range, and Rose Spring is located about 1 0  km 
(6 mi) t o  the cast, in the Cedar Pass area. There are 
no mapped springs within the Tonopah Test Range 
portions of St(inewall Flat or the NAFR Complex. 
Willow Springs is located about 2 kni (1 mi) to the 
west of the NAFR Complex in the Goldfield Hills. 
Gauging data are very limited for these springs, and 
water chemistry data are lacking. A single 1963 
dischnrge measurement of IS Limin (4 gal/min) was 
repoi-ted for 21 spring located near the mapped 
location for Cactus Spring. 

The quality of water on the Tonopah Test Range is 
generally good and is suitable for domestic 
purpoies, livestock, wild horse, and wildlife use. 
There are a number of areas where the groundwater 
may have heen impaired by past activities at the 
facility. The nuclear safety tests conducted at the 
Clean Slates sites on the Tonopah Test Range have 
resulted in surface soil contamination. Although 
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groundwater contamination has not been detected at 
these sites, there is the potential for downward 
migration of some contaminants into the water 
table. Other potential sources of groundwater 
contamination include french drains, septic tanks 
and leachfields, underground storage tanks, 
landfills, and sewage lagoons. 

There are about 1.5 x 10' m ' i y r  (12,500 acre- 
feevyear) of water rights in  the five hydrographic 
basins associated with the Tonopah Test Range. 
Almost 4.9 x lo6 m'iyr (4,000 acre-feevyear) of 
this total are surface water rights; the remainder 
(about 1.0 x 10' m'iyr [8,500 acre-feet]) represents 
groundwater rights. Currently, defense-related 
federal water rights total 2.2 x 10" i n3  i y r  
(1,775 acre-feevyear). of which only 1.8 x 10 '  m'iyr 
(148 acre-feet) are surface water rights. Table 4-40 
lists the water rights status for each of the basins 
that encompass portions of the Tonopah Test 
Range. Federal water rights are limited to two 
basins, Cactus Flat and Stone Cabin Valley. Both 
basins are over appropriated; i.e., the appropriations 
exceed the perennial yield in each basin. It is 
iinlikely that additional water rights can be obtained 
in the area without groundwater mining (the 
removal of groundwater from storage). 

Groundwater on the Tonopah Test Range has been 
used for domestic, industrial, and construction 
purposes. Groundwater is pumped from a number 
of wells, depending on the location of range 
activities and the total demand for water. Records 
identifying historic pumping are not available; water 
use in 1988 was 4.7 x 10' m'iyr (380 acre-feet), and 
this value is probably representative of long-term 
use. About 80 percent 2.9 x 10' m'iyr (240 acre- 
feetiyear) of the domestic water is pumped from 
a U.S. Bureau of Land Management well 
located north of the Tonopah Test Range on public 
land in Stone Cabin Valley. The remaining 20 
percent 01. domestic water and water for 
construction and industry is withdrawn from wells 
located in Cactus Flat (about 1.2 x 10 '  n13iyr 
[I00 acre-feetiyearl) and Gold Flat (about 
4.9 x 10' nP/yr [40 acre-fcet/year]). 

All water supply w,ells installed at the Tonvpah Test 
Range were completed in the alluvium. Well yields 
range from approximately 23 to 606 Liinin (6 to 
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160 galirnin). These yields are based on water- 
5upply well-construction completion records 
prepared by the driller. 

4.2.6 Biological Resources 

The following description of vcgetation was taken 
from EG&C Energy Measurements (1995) unless 
othei-wise slated. The scientific mimes of plants and 
animals mentioned in this sectioti are given in 
Section 2.6 of Appendix E, Biological Resources. 

'The Tonopah Test Kange is within the Great Basin 
desert. The lowest elevation on the Tonopah Test 
Range ir approximately 1,600 111 (5,250 ft); the 
higlicst elev;itlon is appruximately 2,301 m (7.550 ft). 

The dominant tlora of the valley bottoms on the 
Tonopah Test Range include shadscale, budsage, 
winterfat, and galleta grass. Less common plant 
specics are horsebrush. greasewood, desert 
globcm;illow, and desert prince's plume. Big 
sagebrush occui-s in  wash bottoms near the playa 
lakes. On the bajadas above the valley floor, 
shadscalc. hudsage, wintcrht, and Indian ricegrass 
are dominant. At higher elevations, greasewood, 
wollbet-iy, hopsage, and desert prince's plume are 
coniiiion. Pinyon,juniper woodlands occur at the 
highest elevations. 

Anim:il species oti the Tonopah Test Kange include 
iill spccies lound i n  the Gt-cat Basin desert on the 
NTS. Some of the tilost common animal species 
include side-blotched IiLw-ds, descn-horned lizards, 
horned lai-ks. chisel-toothed kangaroo rats, little 
pocket mice, and wild horses (Bradley and Moor, 
1975). State-designated game animals that occur on 
the Tonqxiti l e s t  Range include mule deer. bighorn 
sheep, pronghoi-n, ni~iintaiii lions, desett ;ind 

Nuttall'\ cottont:ii Is, chukar, and niourning dove. 

Vegetation satiiples 1icl-e collected on the Tonopah 
Test I?ange i n  1973 (Romncy, 197.5) and again in 
1'190 ~ t n d  1991 (EGKrCIEM, 1'993d). Recent 
plutotriurii levels in wiiplcs of vegetation ranged 
fIo111 4.0 Y 10~' 10 -3.9 x 10 ' nciig dry vegetation, 
atid liiive t i i l l  changcd substantially ovcr the past 
25 years. hlany sttidies i n  arid iind semiarid 
etivirc)tiiiietits (Francir, 1973; Price, 1973: Komney, 
1977; l l ~ i n s o ~ i ,  1975; and H;ih(inson, 1975) have 
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shown that niost of the plutoniuiii remains in the 
soil and is not readily t r anqwted .  Vcry little ol thc 
contamination is incorporated into the biological 
components of the e c o s p t r t i i  i n  riiiiiliir arid iireas 
(Hakonson and Nyhan, 19801. Pluioniurii  
contan1iiiatioii of vefeta l ior i  ;it the  Tonopah Test 
Range and the NTS IS concentt-;ited m:iinly on tlic 
surface of 1qetation and is generally not taken up 
by the roots and concentr;ited iiitcrnally. Small 
niamnials have been collected froix the Timop;ih 
Test Range for plutonium cotit:itiiiti;iti[)ii ;inal>scs i n  
1974-1975 (Bradley and 31mr. 1975) and f r o m  
other contaminated sites 0 1 1  iiiid on the KTS 
(Gilbert et 31.. 1988). I;[-on1 these studier;. thc 
following general conclusions car1 he madc: very 
low levels of contiiniiniition (froin undetectable 
levels 10 a few hundred lkmrocuries [ 10~' '  Cil per 
gm) were found in anitnals: descir trodenis ( w h i c h  
represent the primary consiiiiiei- trophic level) ha \c  
very low plutonium levelc: most o f t l i e  radioactivity 
in rodents i.; as\ociatrd n l t h  the pelt atid 
g:istrotntestinal tract and not in[eiii:il orgms 01 

carcasscs; and the plutonium contamination docs 
not appear to concentriitc t ip  the fowl cliiiiii. 

No current federal tht-eatcned. endangered, or 
candidate plant or i ininial species ;ire knout1 to 
occur on the Tonopah Test IZanfe, although bald 
eagles and peregrine falcon\ may he rare tnigrants. 

The U.S. Fish and Wildlile Servic-c pi~hli\licd tliz 
latest list of candidatc plants and anitiiiiI\ oii 

February 28, 1996 (61 F.R. 7596). Piiur to this. 
1 0  animal and 5 plant specie.. which \wre itlentilied 
as potentially occulring 011 the Tonopiih Test Range 

. i f i d  as candidates ( ~ l e t i d ~ ~ z a ,  I995b) :ind 
were addressed in the Draft NTS EL'S ( l i s ted  in  
Table 4-30). The updated Notice 01 I l c v i e n  has 
removed all of these species fnrm candid;itc statu!,. 
The western burrowine ( ~ 1 ,  ii sr;tte-protectecl hird,  
is known to occur on this v i e .  

4.2.7 Air Quality and Climate 

This  rection describe\ the a i r  qii;iltty c o t ~ d i t i o i i ~  iii 

the Tonopah Test K~inge. Cl i tnatdogy~ 
tiieteorology. iiiid ambietit air qit;ilit! tire discus\ed. 

CLIMATOLOGY AND h~lkTEOKOLOGY- -The 
cliniate is usually diy. hut given 10 l x g e  dinmil and 



\c;isonaI c h m p  i n  reinpcrature. Clear, sunny days 
prevail, i i i id t h e  wind\ are light to moderate, 
K;iiiifiill i \  1 3  to I 5  cni (5  t(i 6 ii1.i pcr year in  the 
valley. priniaril) rehiilting f n m  summci- thunder- 
storin\. I h \ t  mit-iii~ iirc common i n  the spring. and 
5ti-ong d u h t  cle\il\ O C C I I I ~  i n  t l ie summer. 

The  avcriige ~cnip~rat i i re  ;it the  Tonopiih Test Kange 
i \  about 10 "C  (SO "1;): iiiaxiiiiuni temperatures are 
ovcr Xi ' C  (100 'F). and ii i inii i i i ini  temperatures 
iire helwv -2'1 "C ( -20 ''I-). The average relative 
huiiiidity I\ approxim;itcly 40 percent. The average 
iiiitiu:il \no\vfiill is 30 to 3.3 c n i  (12 to I ?  in.) 
(Sch;icKer. 1'968). Sui-fnce wind directions are 
~ ~ i - c i l ~ ~ i i i i i i i i ~ i t l ~  from the ~ . e s t - n ~ i t h w e i t  to nmthwest 
i n  the \\inter and lrom south to southeast in the 
\tiniii icr. Local terrain tendr to shift southerly 
surf-iice winds to ii iiiore southeasterly direction. 
Highest \%ind speeds occui- in mid-afternoon in all 
seasons, h u t  c\pecinlly in the spring; highest wind 
speed\ are also strongest for south winds overall. In 
April, the iiioyt frequent w)ind direction between 
1 p. in  and 4 p.m. is 1.roiii the south, with an average 

I speed of approximately 25 kph (16 mph). The 
annual average speed for south winds is 16 kph 
(I0 mph). Kighttiine wind speeds average 
appronim:itcly 1 0  kin (6 iiiphj. Thei-e is little 
diurnal wind direction vai-iahility i n  siiintner and 
wintcr; Iiowevet-, i n  late spring and autumn, the 
diiiriiiil cycle is typically northwest nighttime flow 
and south to southcast afternoon flow (Schaeffer, 
1'168). 

I 

AMHIFNT AIR OUALITY-The Tonopah Test 
Range is located within Nevada Intrastate Air 
Quality Conti-ol Region 147. Although ambient 
pollutant concentrations liiive not been measured on 
t l i e  Tonopah Test Rangc-, ambient air quality 
characteristics arc siiiiiliir to the NTS (see 
Section 4. I .7). Ambient pdlutant concentrations 
on the Timopah Test Range are below the Nevada 
and N;iticinal Ambient Air Quality Standards 
(Table 4-31 ). The Air Quality Control Region is 
designated a s  iinclnisifiableicittaininent for all 
ci-itcria pollutnnts. 

4.2.8 Noisc 

The ;ic~iistic eiivti-oiinient around the Toniipdh Tesi 
R;it~ge and the NAFR Coniplex can be clasqified as 

I 

uninhabited desen o r  siuiill rural coiiiiiiiiiiities. The 
pninary source of noise on the Tonopah Test Range 
and the NAFR Complex i \  f i r rn i  the DOE and L.S. 
Air Force ail-craft operations and ordn:ince iesting. 
Because the public is prohibited from entering the 
Tonopah Test Range and the NAFK C m ~ p l e x ,  
public exposure to these noise sources is limited to 
occasional sonic booms produced by supersonic 
overflights of military aircraft (SAICIDRL, 1991 ). 

4.2.9 Visual Resources 

The landscape character of the Tonopah Test Range 
is similar to the higher elevation areas of the NTS. 
The Tonopah Test Kaiige is visible only from xi 
access road off U.S. Highway 6; thereiore, visual 
sensitivity would be low. 

4.2.10 Cultural Resources 

The resources recorded at the Tonopah Test Range 
are limited to certain environmental areas, while the 
archaeological sites withiti other areas are virtually 
unknown. Recorded propelties cluster within the 
categories of extractive localities, processing 
localities, and mining and ranching, hut other types 
of sites are known. Projectile points found on the 
Tonopah Test Range suggest that the area has been 
used for the last 10,000 years. At the time of the 
first European explorations of tlie area, groups of 
Western Shoshone people occupied the area. The 
Kawich band used much of the Tonopah Test 
Range, while groups from the areas came to Cactus 
Flat to collect seeds and hunt Beatty and Belted 
Mountain antelope and rabbits (Steward, 1938). 

Based on current knowledge ot cultural resource? 
011 the Tonopah Test Range, all areas have the 
potential to contain significant historic propetlizs. 
Thus, the current Tonopah Test Range boundaries 
are considered the area of potential effect foi- 
cultural resources. To date. l 1,549 acres ha\e been 
surveyed for cultural resources on the Tonopah Test 
Range. The following section sumniarizes prcviou\ 
work conducted on the Tonopah Test Range, 
evaluates the sites according to their types, and 
assesses their eligibility for listing on the National 
Register of Historic Places. 
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NEV4DA TEST SITE FINAI. ENVIRONMENTAL IMPACT STATEMENT 

Tahle 4-40. Water rights status for hydrographic basins at the Tonopah Test Range 

Perennial Yield 

I 
Hydrographic 

Basin 
Vumher and Name 

Total Committed 
Groundwater 

Resources 
I 

Rarston Valley 

Stonewall Flat 

m’lyr 

Gold Flat 

Comments 
ac-ft/yr m3/vr ac-fvyr 

Cactus Flat 

1 .2x10 ’  [ 100 [ 1.4 x lod I 12 

Stone Cabin Valley 

L 

rights or use. 

1.2 x 10s 

7 . 6 ~  10’ 

2.5 x 10‘ 

Range water use i n  1988 was 

Estimated Tonopah Test 
Range water use in 1988 was 

Basin designated by Order 
720. Estimated Tonopah Test 
Range water use i n  1998 was 

95 49,339 m’ (40 ac-ft). 

619 197.357 mi (I60 ac-ft). 

2,033 296,036 m’ (240 ac-ft). 

Basin designated by Order 
742. Notice of Curtailment hy  
Order 752 No Tonopah Test 

7.4 x 10’ I 6,000 I 2.4 x10’ 1 1,917 I Range water rights or use. 

I No Tononah Test Range water 

I I I I Estimated Tonopah Test 

2.3 x I 1,900 * 
2.5 x 1 0 6  1 2,000 

RECORDED CULTURAL RESOURCES-Large 
reconnaissance surveys and overviews completed at 
the Tonopah Test Range include the Seafarer 
Project (Ferraro et al., 1975), the Mt. Diablo 
Baseline Survey (Brooks et al., 1976), and the 
NAFR Complex surveys (Ellis, 1979; Bergin and 
Roske, 1978; Bergin et a1.,1979; Crownover, 1981). 
Numerous smaller recontiaissance surveys have 
been completed by the Desert Research Institute 
including those compiled lor the development of a 
U.S. Air Force base supporting the F-l17A on the 
Tonopah Tcst Range (DOE, 1988). Figure 4-53 
shows the hydrographic basins, and Table 4-41 lists 
the types of sites found. 

I Gold Flat-Most of this hydrographic hasin lies 
1 south of the Tonopah Test Range on the NAFR 
I Complex. The portion that is within the Tonopah 
I Test Range is divided from Cactus Flat at the Breen 
I Creek drlunase. Seven archaeological 
I reconnaissance surveys have been conducted within 
1 that portion of Gold Flat that lies within the 

I 

I Tonopah Test Range. Approximately 950 acres 
1 were surveyed for cultural resources. Forty-four 
I cultural resoiirces sites have been recorded as a 

result of these surveys. Of this total, 4 are 
temporary camps, 31 are localities, and 9 are 
historic sites associated with inining or ranching. 
Forty sites have been recorninended as eligible for 
the National Register of Historic Places. 

I Stonewall Flat-Most of Stonewall Flat lies outside 
1 of the Tonopah Test Range on the NAFR Complex. 
I Only the extreme eastern portion lies inside the 
I Tonopah Test Range boundaries. Stonewall Flat is 
I differentiated from Cactus Flat by the Cactus 
I Range. Only one archaeological survey has been 
I conducted within the small portion of Stonewall 
I Flat that lies within the Tonopah Test Range. 
I Approximately 21.5 acres were surveyed for cultural 
I resources. Thirteen sites have been recorded as a 
1 result of this survey. Other sites have been recorded 

in  the portion of Stonewall Flat that falls within 
U.S. Air Force jurisdiction. Of the sites recorded, 
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Table 4-41. Types of sites found within the hydrographic basins of the Tonopah Test Range 

S t o w  Cahin 

Site type codes: RB=resdential base: TC=temporary camp: EL=extrac l iw locality. PI.=pmcrssmg locality: LO=localiry: CA=cachr; 
STA=st:ition: HI=h imr ic ;  NR=h’alional Krglstcr of Hislonc Plilccs. 

three are localities, one is a station, and nine are 
historic mining and ranching sites. All of these 
sites have been recommended as eligible for the 
National Register of Historic Places. 

Ralston Valley-The extreme southeastern comer 
1 of the Ralston Valley lies within the Tonopah Test 
I Range boundaries. This drainage is divided from 

the Stonc Cabin Valley drainage by the Monitor 
I Hills. Only one archaeological survey has been 
I conducted within the sniall portion of Ralston 

Valley that lies within the Tonopah Test Range. 
I Approximately 170 acres were surveyed for cultural 
1 resources. Forty sites have been recorded as a result 

of this survey. Of these, 2 are temporary camps, 
36 are localities, and 2 are historic. To date, 38 sites 
within the Ralston Valley hydrographic basin have 
been recommended as eligible for the National 
Register of Historic Places. 

Cactus Flat-Most of the Cactus Flat hydrographic 
basin lies within the boundaries of the Tonopah 
Test Range. The basin is bounded by the Cactus 
Range, the Kawich Range, Gold Mountain, and the 
Breen Creek drainage. The Cactus Flat region has 
the highest density of archaeological sites recorded 

I 
I 
I 

on the Tonopah Test Range. This may be a 
1 reflection of the intensity of survey that has 
I occurred in this basin. Forty-eight archaeological 
I surveys have been conducted within the Cactus Flat 
I hydrographic basin and 9,795 acres have been 
I examined. To date, 68 sites have been 

recommended as eligible for the National Register 
of Historic Places. 

Stone Cabin Valley-The extreme southern portion 
I of Stone Cabin Vallcy extcnds into the notthem part 
I of the Tonopah Test Range. It is bounded by the 
I Monitor Hills and the Kawich Range. Six 

archaeological reconnaissance surveys have been 
conducted within that portion of Stone Cabin Valley 
that lies within the Tonopah Tcst Range. 
Approximately 420 acres were surveyed for cultural 
resources. A total of 105 sites have been recorded 
as a result of these surveys. This total includes 
3 temporary camps, 6 processing localitics, 
87 localities, and 3 historic sites. To date, 63 sites 
have been recommended as eligible for the National 
Register of Historic Places. 

SITES OF AMERICAN INDIAN 
SIGNIFICANCE-The CG7.0 knows tiiat tiir 



Timopah 7Lvt R i i i i y  i m i t n i i i . s  .sigrtificnrtt ciilrirral 
r e s o i i r w s ,  i i tc lud i r t~  piurirs, (iiiinink, nrchneolo,yy 
sites, (iildp1nce.s of Iii.\roric. i d u e  to  I i id im people. 
71ii.s i.r X i i o i t ~ i i  l r on i  I i ~ i l i i i i i  iriteri~iews coi i~ luctei i  in 

I the 1Y.W.s fSrewirri. IY.38) nrici i-e'ceiit pkutt, i i i t i r i id 
1 mid rirciieolog?. .s t i r i l i t~ .s  ( ~ o i t i l i ~ t e i i  soiitli of t1ii.s 

u e ( i  iri (mnpnmh ie  eiii~iroririieiifs (Stofle et 01.. 
I 1YYOn:  Stoflle i'! r i l . ,  I Y Y 4 h ) .  These stiidiec 

i locuriwiit ioii,q-ieri i i  iriid r~xireii.sivt, irtvoii~einei~t of 
Iiidiriii p(wpie iir t i i w  t r~ id i t i o iw l  Initr1.s. Tliese were 
iuiioii,p riic la.st rire1i.s I i w d  i i i  hefori, Iiidinii prwple 
\ w r e  forced OM ( f f l r r  iwii t o  l i v e  o i t  niore distriiit 
111rli~ii1 r~,.si,r~,iiti(~ii.s. A,\ N r ~ ~ s i i l t  of oral histar?., 
Imliiiir people k i i ( ~ i 5 ,  t l icrr  (ire i ~ a r i o i i . ~  types of 
w i t i i r i i l  ri,,soio'i'<e.s located i i i  tliis stiidy urea, but 
~ ~ i i i i i ~ t  p m d e  .si/e-spc~ci/ic iif%rinatioit (it this 
r i i w  N o  I r i d i i i r t  / ~ ~ i i p l e  oficinlly rrpreseriting the 
CG7'0 l i r i w  i'i.sitci1 the Toiropoli Test Rriiiye o r  nit?. 

orlier portiori ($the NA FK Coinpiex, r r l t t i oqh  s i d z  
iitti,ri,iew\ 11111~r h c ~ r , i i  rt,iiiie,stra' and oiie initid 
iiieetrirp with (i NA FK Cori ip lc.~ r~rchnrologisf t i iu  
oc~ui-rt~d. TIwrt:frir.e, i t  i s  i ioi pimiible iofirily ns.sess 

(if r h i s  t i n i r .  

4.2.11 

t/1c c idr l i rd  S ~ g i l i / k ~ i r i c ' ~  of //I<, Totlu/Jah resf Rrirlge 

Occupational and Public Health and 
Safety Radiation 

The DOE'S commitments to quality management of 
the Tonopah Test Range woi-ker safcty and health as 
well its eii\'ir(~iiiiictitiil rcsotirces is evident by the 
estahlishmcnt of inany offices and departments to 
oversee environmental, salety and health issues. 

OVERVIEW - The potential for activities at the 
Tonopah Test Range to impact the health and safcty 
of the general public is minimized by a combination 
of the remote location of  the Tonopah Test Range, 
the sparse population surrounding it, and a 
comprehensive program of administrative and 
design controls. Visitors to the Tonopah Test 
Range are subject to essentially the same safety and 
health requirements as the workers. Safety briefings 
are provided as appropriate, personal protective 
equipment is provided when necessary, and 
radiation dosimeters are issued to long-term visitors. 
Secondary access control is provided, when 
necessary, for safety and or security reasons. 
Operations with higher-than-normal hazards are 
fenced or hamcaded. The health and safety of the 

Tonopah Test Range workers is protected by 
adherencc to the requirements [if fcder;il and state 
law. DOE orders. and plans and pi-ocedures of each 
organization performing work on the range. A 
program of self-assessmen[ of compliance wi th  
these requirements is conducted by the Sandia 
National Laboratories, support c(mti-actors. and the 
DOE. Workers are fuither pi-otectcd iroiii jpecific 
hazards associated w t h  their jobs by training. 
monitoring the workplace environment. using 
personal protective equipment, and using 
administrative controls to l imi t  their exposures to 
chemical or radioactive miiterials. 

All DOE activities 011 thc Tmopah Test Range are 
in  compliance with all environmcntal and other 
requirements cstahlishcd by fcderal. state, and local 
agencies. The imiiin eiivirotimciital compliance 
activities included tlie operation of it lets than 
YO-day storage area tor har;irdous w:tste. minimal 
cleanup activitics iissoctated with the Environmental 
Restoi-ation Program, and compliance .;ampling for  
the public water distrihution system as required by 
the Safe Drinking Watcr Act. 

RADIOLOGICAL FIUVIRONMENT - Radiologcal 
effluent i n  the form of air emissions ;ire released 
into the environment a s  a routine part of operations 
at tlie Tonopali Test Range. These emissions are 
monitored for ~ o u r c c  chnracterization arid 
operational safety, as w e l l  ;IS for- environmental 
surveillance purposes. 

The envirotimrntal survcillmx of  thc Tonopah Test 
Range is rocused on the thrce safety test areas that 
include approximately 670 acres. Environmental 
surveillance activities conducted by the DOF. and 
the EPA include air, watcr, and soil sampling at 
various locations on the Tonopiih Test Range and 
sun-ounding areas. The data from these efforts are 
summarized as annual averages for each monitoring 
location. 

CRITERIA - All work at the Tonopah Test Range 
is performed in accordance with the safety and 
health requirements of the Occupational Safety and 
Health Administration as codified in  Title 29 CFR 
Parts 1910 and 1926. In addition. the following 
DOE orders provide direction for worker safety and 
health programs: 
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NEVADA TEST SITE FINAL ENVIRONMENTAI. IMPACT STATEMLVT 

0 5480.7A 

0 5480.8A 

0 5480.9A 

0 5480.10 

0 54XO.13A 

0 5480.16A 

0 5480.1B 

0 5480.23 

0 5480.28 

N441.1 

Fire Protection 

Contractor Occupational 
Medical Program 

Construction Project Safety 
and Health Management 

Contractor Industrial Hygiene 
Program 

Aviation Safety 

Firearms Safety 

Environmental Safety and 
Health Programs for Workers 

Nuclcar Safety Analysis 
Reports 

Natural Phenomena Hazards 
Mitigation 

Radiological Protection fot 
DOE Activities. 

INSTITUTIONAL SAFETY PROGRAMS - The 
Tonopah Test Range supports the following on-site 
safety services provided by Sandia National 
Laboratories and other support contractors: 

Fire support services 

Occupational medicine services (limited 
critical care patients are transported into the 
town of Tonopah) 

I 

0 Radiological safety services, including a 
radioactive material control program to assure 
that materials leaving the Tonopah Test Range 
are not contaminated 

Industrial hygiene services. 

The above services can be expanded to meet the 
requirements of the Tonopah Test Range from 
Sandia National Laboratories’ main facility in 
Albuquerque, New Mexico. 

4.2.12 Environmental Justice 

Existing demographic conditions for En\  ironmental 
Justice are discussed i n  Section 4.1.12. This 
discussion includes conditions for the Tonopali Test 
Range region of influence. 

4.3 Prqject Shoal Area 

Project Shoal Area was a ,jiiinr effort of t he  Doll 
and the Atomic Energy Commi\\i(in to Ytudy the 
effects of different geological tiicdiii (c.g. ,  Fratiite) 
on seismic waves produced by underground iiucleai- 
shots and to determine whetlisr seismic wive\ 
produced from underground nuclear resting couI(1 
be differentiated from natural earthquakes (IIOE. 
1988). The Project Shoal Arca uiis ie lectcd a s  ii 
potential site in 1961. and prepiii-ations for the t e h r  

began in  late 1962. The Projccr Shixi l  Area wa\ ii 

nucleardevice with iiii estimated yield [if 12.5 kt at 
I 367 m (1.205 f t )  belo\\prouiid sui-fiice on 

October 26, 1963. The shot produced a ruhhlc- 
filled chimney 52 in (I 70 f t )  in di:imeter and I30 111 
(460 ft) high (Gardner a i d  N o r k ,  1970). 

Dedctivation of the site b q a n  aliiimt immediately 
after the test, with all surface equipiieiit rcmoved 
by January 31, 1964. The shaft was covercd by ii 

permanent concrete slab, and all expliir;rrory 
boreholes leading to the cavity were perm:rnently 
sealed. A preliminary site asscsiment, cotiducteil 
by the Desert Research Institure iii 1988, ~resiiltcd i n  
aHazard Ranking System score of  1 .52.  This scorc 
does not meet the niininiuiii score rcqiiired f o r  
placement on the National l’rioritics l~ is t  under 
Superfund. 

Management reconiiiiendatioiis listed i n  the report 
included groundwater monitoring of nearby  ells 
and further investigations to quantify the nature and 
extent of potential contaminants (DOE, 1988). 

Because the activities at the Project Shoal Area are 
restricted to environmental restoration actions, the 
alternatives do not have the potential to impact 
waste management, transponation, or 
socioeconomics at the Project Shoal Area. 
Therefore, the development of a detailed baseline 
for these issues is not warranted. A brief 
explanation for this decision follows: 

I 
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XEVADA TEST SITE FINAL ENVIKONMENTAI. IMPACT STATEME,VT 

Waste Managernetit-No waste management 
facilities exist at the Project Shoal Area. Any 
waste generated during the course of 
Envimnmental Kestoration Program activities 
would hc transported either to the NTS or a 
permitted hazardous waste facility 

Transport;ition-The Project Shoal Area is 
crossed by numerous roads used for accessing 
surrounding public lands. Access to the site 
during Environmental Restoration Program 
activities would generate only a minor amount 
of traffic on loci11 roads. Transportation of 
investigation-derived waste and remediation- 
generated waste is discussed in Section 4.1.2.3 

Socioeconomics-No new facilities are 
proposed 10 be located at the Prqject Shoal 
Area. Only environmental restoration 
activities are planned at this location. Environ- 
mental rehtoration activities would be short- 
term and would require relatively few 
personnel (less than 10 at any given time). 

4.3.1 Land Use 

The Prqject Shoal Area is a 10.4 kml (4 mi2) area 
located at an elevation of 1,585 m (5,200 ft) in the 
iiorthern part of the Sand Springs Mountain Range. 
I t  is located 48 km (30 mi) southeast of Fallon, 
Nevada (Figure 4-54). The closest human 
population is represented by a private ranching 
operation 8 km (5 mi) to the west. The site is 
surrounded by unimproved rangeland covered with 
sparse, low vegetation. 

I 4.3.1.1 Public Iand Orders and Withdrawals. 
I The Project Shoal Area was withdrawn in 1962 for 
I the proposed Project Shoal Area test by Public Land 
I Orders 2771 and 2834. This site consists of 
I 2.560 acres. (SAIC/DRI, 1991). 

4.3.1.2 L a n d  - U s e  D e s i g n  a t  i o n s  . 
Characterization and testing activities began at the 
Project Shoal Area in  late 1962. Upon completion 
of operations on October 28, 1963, site deactivation 
was initiated (AEC, 1970). All vehicles and 
equipment were returned to the NTS, including 
conitiiunications equipment, technical instruments, 
and radiation monitoring instruments. Roads and 

concrete pads remained on the site. After wire, 
cable, poles, and lumber were salvaged. the I c x e  of' 
facilities in Fallon was terminated, and i i t e  
decommissioning was deerncd completed 011 

January 3 I, 1964. Control or prevention of- entry 
into the subsurface in the area continues to he a 
necessity for security purposes and is defined iis the 
exclusion zone. The exclusion zone lies between ii 

depth of 55 m ( 1  80 ft) and 5 18 m (I ,700 ft) helow 
surface ground zero and 1,006 in (3,300 ft) laterally 
between those depths (AEC, 1970). Access to the 
land surface of the withdrawal area is currently 
uncontrolled. The site is bounded on all sides by 
public land. North and south of the Project Shoal 
Area, land is used for grazing. 

The Navy has applied for a withdrawal which 
surrounds and overlaps the DOE withdrawal at the 
Project Shoal Area site. The DOE'S present plan is 
to characterize and complete any required 
remediation so that the surface can be available for 
unrestricted public use. Access to the deep 
subsurface would remain excluded. Continued 
access by the DOE for monitoring of the subsurface 
would be long term. 

The preliminary Hazard Ranking System score 
(EPA's ranking system for Superfund cleanup 
determination) for the Project Shoal Area is a low 
score based primarily on the assumption of a low 
probability for the migration of radionuclides, and 
there are no human drinking water receptors in the 
vicinity of the Project Shoal Area. The nearest 
population center is the town of Fallon. Nevada, 
located 45 km (28 mi) northwest of the site, 
although evidence of past ranching activities can be 
found closer to the site. 

4.3.1.3 Site-Support Activities. This section 
provides a brief discussion of site-support activities 
at the Project Shoal Area. 

FACILITIES-There are no existing facilities at the 
Project Shoal Area. 

SERVICES-Services discussed for the Project 
Shoal Area include law enforcement and security, 
fire protection, and health care. 
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Figure 4-54. Project Shoal Area and surrounding area 
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Law Enforcement and Security-No security is 
pi-ovided at the Project Shoal Area. Law 
cnforceinent is provided by the Churchill County 
Slici-ilf's Dcpartiiient. 

Fire Protection--Firc protection for the Project 
Shoal Area is pnrvidcd hy the U.S. Bureau of Land 
Management. 

Health Care-No health care facilities currently 
exist at the Project Shoal Area. 

UTILITII?S-No utilities currently exist at the 
Pi-oject Shoal Area. 

COMMUNICAIIONS--No communication systems 
currently exist at the site. 

4.3.1.4 Airspace. The airspace over the Project 
Shoal Arca is part of the Fallon Range Training 
Complex located in  restricted area R-4812. This 
area encompasses 453 km'( I75 mi') of public land 
(see Figure 4-55). This restricted area is a joint-use 
area, and civilian aircraft are able to fly in the area 
when i t  is not being used for military training 
activities (SAICIDRI, 1991 ). 

4.3.2 Transportation 

No puhlic roads currently exist on the Project Shoal 
Area. Access to the site during environmental 
restoration activities would generate only a minor 
amount of traffic on local :~ccess roads and the 
irnniediatc regional highway (U.S. Highway 50), 
which are currently underused. In 1993, the 
average daily traffic 011 U.S. Highway SO near the 
site was 1,340 vehicles (NDOT, 19931). This 
traffic volume is far below the capacity of 
U.S. Ilighway 50 at this location, which ranges 
from I0,OOO to 20,000 vehicles. 

4.3.3 Socioeconomics 

The majority of DOEiNV workers, including those 
assigned to projects at thc Projcct Shoal Area, live 
in Clark or Nyc counties (DOE, 1994b). An 
analysis of socioeconomic conditions in  Clark and 
Nyr counties is presented in Section 4.1.3. 

I 

4.3.4 Geology and  Soils 

Physiography, geology, and soils arc addrcssrd i n  
this section Also discussed are seismic issues. 

4.3.4.1 t'hysiogrupliy. The Project Shoal Area is 
within the Basin and Range Physiographic 
Province. Section 4.1.4.1 contains a description of 
this physiographic provincr. The area immediately 
surrounding the site is a high, gently rolling plateau, 
falling steeply away to valleys on the east and west 
(ARC. 1970). 

The Project Shoal Area is located on Cote Flat in 
the northern portion of the Sand Sprinss Range. 
The range is a low, north-south-trending formation 
approximately 32 km (20 mi) long and 5 to 8 km 
(3 to 5 mi) wide. Total relief between the range and 
valley is 503 in (1,650 f t )  (AEC, 1970). The range 
is bordered on the east and west by the similarly 
trending alluvial valleys of Fairview Valley and 
Fourmile Flat, respectively. Large faults are 
presumed to separate the range froin the valleys to 
the east and west (AEC, 1963). Steeply dipping 
faults, joints, and shear zones with northwest and 
northeast orientations are prevalent in the range 
(AEC, 1970). 

4.3.4.2 Geology. Sand Springs Range is 
composed chiefly of Cretaceous granitic rocks, 
bordered on both the north and south by Mesozoic 
metamorphic rocks. Tertiary and Quaternary 
alluvial and aeolian (wind-blown) deposits occupy 
the valleys (AEC, 1970). Locally, both the granitic 
and metamorphic rocks are overlain by Tertiary and 
Quaternary volcanic rocks, and the surface ground 
zero area is overlain by Quaternary ~illuviuin. 
Numerous dikes composed of aplite-pegmatite, 
andcsite, and rhyolite intrude the granitc. The 
Project Shoal Area test was detonated i n  the 
Cretaceous granite. 

There are 18 mines within 84 kin (52 m i )  of the 
Project Shoal Area surface ground zero. Two 
inactive tungsten mines are within 6 km (4 mi) of 
the site. The closest marginally active mine is a 
gold mine 8 kin ( 5  mi) north ofthe site (AEC, 1970). 

The area surrounding the Project Shoal Area I S  

seismically active, and future earthquakes could 
cause rearrangement of the rubble i n  the test 
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Figure 4-55. Project Shoal Area airspace 
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chi~nney and fuilhei- collapse of the ceiling. 
However, with inore than 244 m (800 1.1) of granite 
bctween the top (if the chimney and the land 
s~irfiice, ii complete collapsc of the chimney 
resulting i n  release of radioactivity t o  the siirfiice is 
unlikely (URI. 1988). 

4.3.4.3 Soils. Soil at the Project Shoal Area 
consis ts  of  the Chill series, a gravelly, sandy loam 
with tlie Foil sut-face covered by approximately 
10 percent fine pebbles. The Chill series consists of 
very shallow and shallow wcll-drained soils, formed 
in residuum of granitic bedrock o n  low hills (Dahl, 
1994). 

4.3.5 Hydrology 

This section addresses surface water and 
groundwater conditions at the Project Shoal Area. 
A discussion of wells i n  the vicinity is also 
presented in this sectioti. 

4.3.5. I Surface Hydrolugy. The Project Shoal 
Area is within the Great Basin (AEC, 1970). There 
are no permanent bodies of water in the Project 
Shoal Area (DRI. 1988). only ephetneriil streams 
fed by se;isonal snow and rain. The epherncral 
nature of the streams makes water monitoring 
difficult; conscquently, there are no surface-water 
quality data. P;pheniet-al streams originating in  the 
higher elevatioiis (if Aplite Ridge flow in an easterly 
direction across the site. The iinly springs i n  the 
area arc tlie Bucky O'Neil Flowing Well, located 
7.3 kin (4.5 mi) northwest of surface ground zero on 
the edge of Fourmilc Flat; and the Smith-James 
Spring, located R kni ( 5  mi) southeast of surface 
ground zero on the edge of Fairvicw Valley. 

1.3.5.2 Grourzdwaler. The mountain range 
around the Prolect Shoal Area is a regional 
groundwater recharge area, with regional discharge 
occurring both i n  the Fourmile and Eightmile Flats 
area to the west of the range, and in  the Humboldt 
Salt Marsh i n  Dixie Valley to the northeast of tlie 
range (Figure 4-56). The Liniversity of Nevada 
(1965) analyzed hydrologic data i n  the Project 
Shoal Area and concluded that a groundwater 
divide may exist notillwest of the event and that the 
main component of lateral movement of 
groundwater near ground zero is southeast towaid 

Fairview Valley. (Cohen and Everett, 1?61) and 
(Glancy and Katzer. 1975) also identify ia 

groundwater divide , ju \ t  west of the Project Shoal 
area. ;ipparently h a r d  on it topographic divide. 
Though the hydraulic data suggest tlow to the east 
from the rite, hydrochemical parameters suggest 
flow to the west (University of Ncvnda, 1965). and 
iivailahle data arc lint sufiicicnt to rule out eithcr the 
east or west pathway. 

At the Project Shoal Area. groundwater occurs 
within fractured granite. Hydraulic tests conducted 
at the time of the Project Shoal Area test showed 
that there was a range of conditions i n  the granite, 
depending on fracture geometry relative to the 
wells, hut that overall the transmissive capacity was 
low. This transmission capacity is expected to be 
less than 2.5 m*/day (200 g;il/day/ft) (Univet-sity of 
Ncv~ada, 1965). I n  genefiil, groundwater occur7 
about 290 rn (95  I ft) helowgr(iund surface i n  the 
imniediate vicinity of the test, although ii few high- 
altitude springs discharging from perched zones in 
the granite can he found to the south. In the 
adjacent valleys, groundwater occurs i n  alluviial 
inaterial eroded from the highlands, and hydraulic 
testing indicated much higher transmissivities. 
These are on the order of 6 2  rnziday 
(5.000 galldayift) to 934 m2/day (76,000 gal/day/ft) 
(University of Nevada. 1965). Granitic bedrock is 
relatively near the surface beneath a \'eneer of 
alluvium west of the Sand Springs Range. Farther 
to the west, and i n  Fairview Valley to the east, 
bedi-ock occurs at greatcr depths and is not 
penetratctl by wells. Dischxgc of water originating 
in  the Sand Springs Range occurs at springs and by 
evapotranspiration along the edge of the salt pan i n  
Fourmile Flat. Data from n well completed i n  the 
alluvium between the range and the salt pan suggest 
that a counterflow of dense, saline water may he 
moving hack toward the range from the playa, 
driven by buoyancy forces, with fresh water moving 
from the Sand Springs Kange being confined to a 
thin lens at the top of the saturated zone (Chapman 
et al., l?95). The alluvium is much thicker i n  
Fairview Valley. and the groundwater occurs in at 
least three separate aquifers separated by clay 
aquitards. No discharge to the surface occurs in 
Fairview Valley; rather, groundwater moves 
northward to discharge areas i n  Dixie Valley. The 
Long-Term Hydrologic Monitoring Program 

I 
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Figure 4-56. Location of wells and springs in the Project Shoal Area 
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sampler one spring in the Sand Springs Range and 
live wells in the ad.jacent valleys. No containination 
related 10 the Project Shoal Area test hiis been 
detected 111 these samplcs. Thc Environinental 
Redoration I’rogram will evaluiite the need for 
;idditional hydrology studies and expanded 
monitoring at tlic Projecl Shoal Area. 

Six watcr wells exist within 4 iniles of the sire: on? 
domestic watcr supply well, one livestock well. and 
foul- U.S. Bureau of Land Management exploratory 
wclls. l l i e  only wells in tlie Sand Springs Range 
itself are associated witti mining operations to the 
m i t t h  of the Project Shoal Area. Groundwater is 
used i n  both of the ac1,jaccnt vallzys for stock 
warering. primarily o n  a seasonal basis. 
Groundwater quality is poor in the Fourmile Hat 
basin because or high dissolved solids, with hetter 
quality water found in Fairview Valley. Although 
there i r  a well at a n  apparently abandoned 
homestcad in Fourmile Flat (Wightman Well), and 
there is ti well :it the location of ii former storc 
(known as Frenchman Station) i n  Fairv iew Valley, 
groundwater in the area is iioL c u m n t l y  used for 
private domestic supply. The perennial yield of 
Fairvicu Valley has heeri cstirnated at 16,741 mi 
( 5 0 0  acre-feet) (Cohen and Everett, 1963). The 
yield 01. the Fourmile Flat area is unknown; it was 
grouped with ;I large area of the Carson Desert for 
the resource appraisal, but estiniates of groundwater 
discharge exceeded estimates of groundwater 
recharge for the rcgion (Glancy and Kat7,cr, 1975). 

4.3.6 Biological Resources 

The scientific omics  o l  plants and animals 
mentioned i n  t h i s  section arc given in Section 2.0 of 
Appendix E, Biological Resources. The Pi-ojcct 
Shoal Area is within the Great Basin desert. The 
vegctation surrounding t l ie site varies with elcvation 
and topography. Salt Wells Basin is located about 
10 kn i  (6 mi) northwest of the Project Shoal Area in 
Fourmile Flat and lies at an elevation of about 
1,201 n i  (3,940 ft). This basin has a dry, saline M e  
bed vegetated only by saltgrass where sufficient 
moisture is available. Sand dunes are located along 
the northeast edge of the lake bed and extend along 
its eastern edge. The northern end of these dunes 
have no vegetation, but the southern extension 
contains sparse stands of greasewood, glandular 
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indigo bush. four-winged salthush. arid shadscale. 
Several hpnngs arid wells occur around the lake bed 
and dunes. Sedges. ru\hes. and descrt saltgl-ars are 
cotiiinon \vheiw seep area? kind ovcrflou Sroiii the 
wells sus ta in  smiill oases of vrgelation. 

Between the lakebcd a n d  the Sand Springs Range 
are shallow-slopcd foothills dominated by the 
shrubs greasewood, shadscale, rabbitbrush, 
horsehi-ush. and glandular indigo bush. Steep. 
rocky slopcs occur along a namow zone between the 
shallow-sloped l?iothills and Gotc Flat. These steep 
slopes aim dominated by Nevada ephedra, 
rabbitbrush. horsebrush, hig sagebrush, and 
snowberry. The highest elevations at this site, 
i ,500 to 1,800 in (4,920 to 5.9 I0 ft), are dominated 
by big sagebrush. 

It is likely that few animal species use the dt-y lakc 
bed. Aitimal species occupying tlie surrounding 
habitats are prohahly widespi-cad and sitiiilar to 
those desct-ibed for the Tonopah Test Range and the 
Great Basin &sen portions of thc NTS. C:hukar is 
the only cciinnioii game species i n  tlic area 
(RLM, 1983). 

No current federally threatened, endangcrcd, or 
candidate plant or aninial species are known to 
occur at the Project Shoal Area, although bald 
eagles and peregrine falcons may he rare migrants. 
The U.S. Fish and Wildlife Service published the 

latest list of candidate plants and aniiiials on 
February 2X, 1996 (61 F.R. 7596). Prior to this, 
1 0  vertebrate vpccies, 4 invertebrate species, and 
7 plant species that were identified as potentially 
iiccurring at this site were clasrified as candidates 
(Mendoza. 199Sh) and were a d d r c s w l  
(Table 4-30). The updatcd Notice of Keview h i i s  
removed all but one of these species from candidate 
status. The mountain plovei-, which may he an 
uncommon migrant in the area, reniains a candidate 
bird species. The western burrowing owl, one of 
over 20 State-protected bird species, is likely to 
occur on site. 

4.3.7 Air Quality and Climate 

This section includes a description of air quality 
conditions at the Project Shoal Area, including 
climatology. meteorology, and ambient air quality. 
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CLIMATOLOGY AND METEOROLOGY- 
Meteorological ineasut-ements are not available for 
the Project Shoal Arza. Based on Nevada 
climatological imp\ of temperature and precipitation 
(Rufftier. IOXO). remper:itures would be 2 to 3 "C 
(4 to 5 "P) cooler than those on the Tonopah Test 
R;nige (see Section 4.2.7). Mean annual 
precipitatioii is estimated to be about 20 cm ( X  in.). 
Wind pactel-ns ;ire similar to those that occur on the 
Tonopah Test Range. 

AMBIEN?~ AIR OUAI,ITY-The Project Shoal 
Area is located in Nevada Intrastate Air Quality 
Conti-ol Region 137. There are no air-quality 
nionitoi-ing stations i n  the region. Because there are 
no  significant sources of pollutant emissions i n  the 
region, the air quality is most likely good. Air 
Quality Control Region 147 is designated as 
irnc1iissifi;ibleiattaininent for all criteria pollutants. 

4.3.8 Noise 

I 

1 

The acoustic environment around the Project Shoal 
Area can be classified as uninhabited desert or small 
irural communities. Noise measurements have not 
been made at the Project Shoal Area. The major 
soul-ces of noise would be associated with 
prevailing mcteoroliigical conditions, such as wind, 
or would result from sonic booms produced by 
supersonic overflights of militaty aircraft. Training 
ranges used by the Naval Air Station, Fallon, are 
locatcd several miles from the Project Shoal Area. 
These training ranges are used for gunnery, 
explosive ordnance, and bombing practice 
activities. C-weighted (L,,,,) rcsulting from these 
range activities are less than 65 dR at thc Project 
Shoal Area (SAICIDRI, 1991). Noise from traffic 
on US.  Highway SO, which is 6 kn i  (4 mi) to the 
north, has negligible effect on the Project Shoal 
Area. 

1 

1 

4.3.9 Visual Resourccs 

The landscape character of the Project Shoal Area 
is typical of the Great Basin. Regional topography 
consists of mountain ranges arranged in a nonh- 
south orientation, separated by broad valleys. The 
landscape at the Project Shoal Area is common to 
the region. Therefore, scenic qualities have been 
designated Class C. State Route 839, which is 

3 km (2 mi) east of the site, has an average daily 
traffic of 160 vehicles (NDOT, 19931). Therefore, 
the sensitivity level would be low,. 

4.3.10 Cultural Kcsources 

The Project Shoal Area lies in the westerti Great 
Basin, an area with a prehistory that inay span the 
past 10,000 years or inore. Properties ranging from 
the early prehistoric period to historic mining and 
ranching sites are known. Historical contexts are 
summarized in (Hardesty, 1982) and i n  (Bard et al. 
1981). At the time of contact with Eui-oamei-icans 
in  the mid-1800s. the area was used by the 
Toedokado band of the Northern Paiute (Stewail, 
1939). Their temtory centered around camps on the 
edge of the Carson Sink ,  northwest of ths project 
area. Detailed information about the Nurthern 
Paiutecan be found in (Stewart, 1939), (Bard et al., 
1981) and (Fowler and Liljehlad. 1986). 

The Project Shoal Area consists of Ihrec separate 
land areas with it total area of approximately 

1 2,560 acres (SAWDRI, 1991). An area [if 
potential effect for the cultural resources at the 
Project Shoal Area is based on research performcd 
in the area for environmental restoration at the site. 
Environmental Restoration Program activities 
involve sampling wells and springs within 16 kni 
(10 mi) of ground zero. Based on that sampling 
strategy, an area of potential effect was created and 
a stratified, random sample survey of the area of 
potential effect was conducted to characterize the 
cultural resources of the a r m  

RFXYSKDEII CULTURAL l i E S O U ! X E ~ l e v e i i  
archaeological sites have been recorded within the 
area of potential effect. Of the I I sites, 1 is an 
extractive locality, 4 are processing localities, I is a 
station, and 5 are historic sites. Five sites have been 
recommended as eligible for listing on the National 
Register of Historic Places. Consultation with the 
SHPO regarding eligibility of these sites is not 
c.oncluded. 

I 

SUF.5 OF A M E R l ~  1NDL4N SIGNIFICANCE-This 
study area is riot within the traditional lands qf the 
American Indian people represented by the CGTO. 
It is recommended by the CGTO that the DOE EIS 
team directly contact American I n d i m  t r i h e ~  mid 
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or-gar~izntior~s huvirig truditiorinl 1uricl.s i r i  rhe 
Project Shod A r m  The fullowirig rrihps were 
.ru,qgesred: Fdlorl Pniure. Walker Riwr  Pniutt,. 
Pyrumid Lnke. ur id  Lovvlock Poiiite Trihe. 

NOTE: The DOEiNV provided notification, as 
recommended by the Consolidated Group of Trihcs 
and Organizations. 

4.3.11 Occupational and Public Health and 
Safety and Radiation 

Approximately 3 x 10" Ci of radioactivity existed 
1 minute after detonation of the Project Shoal Area 
test (Glasstone and D o h ,  1977). This amount of 
radioactivity was reduced by a factor of more than 
2,000 during the first day after detonation. 
Virtually all radioactivity associated with the 
detonation is assumed to he confined to the puddle- 
glass mixrure at the bottom of the shot cavity 
chimney. There is no evidence of venting of 
particulate matter during or after the explosion. 
Groundwater in the vicinity of the detonation is 
assumed to he contaminated with tritium. Historical 
groundwater monitoring in the vicinity of the 
Project Shoal .4rea has been performed by the EPA 
as part of the Long-Term Hydrologic Monitoring 
Program. Monitoring results demonstrate that the 
tritium concentration is below the EPA limit for 
drinking water (EPA, 1992). 

Low groundwater velocities indicate that migration 
of radionuclides to the nearest water supply well 
would take 750 years (DRI, 1988). Calculations 
indicate that tritium would decay to negligible 
levels long before reaching potential receptors 
(DRI, 1988). 

Minor levels of radioactivity were released and 
reached the surface during drilling and sampling 
operations subsequent to the detonation. The 
releases consisted of gases and vapors that were 
safely channeled into filters and traps. Historical 
records indicate that the radioactive material was 
slightly contaminated with short-lived radioisotopes 
of iodine and xenon. The radioactive material was 
placed in the post-shot mud pit and covered with 
several feet of uncontaminated earth. These 
isotopes have since decayed to negligible 
concentrations below detectable levels. A recent 

radiological survey of the surface showed no 
radiation levels above nahiral background (DRI, 1988). 

4.3.12 Environmental Justice 

Existing demographic conditions for Environmental 
Justice are discussed in Section 4.1.12. 

4.4 Central Nevada Test Area 

The existing environmental conditions of the 
Central Nevada Test Area are described in  this 
section. 

The Environmental Restoration Program activities 
at the Central Nevada Test Area would not have the 
potential to impact waste management, 
transportation, socioeconomics, or occupational 
health and safety. Therefore, development of a 
detailed baseline for these issues is not warranted. 
A brief explanation as to why these issues are not 
described is as follows: 

Waste Management-No waste management 
facilities exist at the Central Nevada Test Area. 
Any waste generated during the course of 
Environmental Restoration Program activities 
would be transported to either the NTS or a 
permitted hazardous waste facility. 

Transportation-No public roads currently 
exist at the Central Nevada Test Area. Access 
to the site during Environmental Restoration 
Program activities would only generate a 
minor amount of traffic on local roads. 
Transportation of investigation-derived and 
remediation-generated waste is discussed in  
Section 4.1.2.3. 

Socioeconomics-No new facilities will be 
located at the Central Nevada Test Area. 

Occupational Health and Safety-Any 
environmental restoration activities occurring 
at the Central Nevada Test Area would he 
required to comply with applicable DOE 
orders and directives concerning occupational 
health and safety as described i n  
Section4.1.11. 
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4.4.1 Land IJse 

The closcst pernianent hahitation to the Central 
Ncvat1;i Test Area is tlic Hot Creek Ranch. located 
16 k i n  (10 mi) southwest [if surface gi-ound z e r o  
The nearest population center is the rown of 
Tonopah, located 97 kin (60 mi) southwest of 
surface ground Lcro. 

The Central Nevada Test Ai-ca is located i n  the 
north-central part of Hot Creek Valley, a remotc 
desert area i n  south-central Nevada, 97 km (60 mi) 
noaheast of Tonopah. i n  Nye County, Nevada, and 
52  kin (32 mi) northeast of Warm Springs. Nevada 
(Figure 4-57). A pot-tion of  this area is also within 
the Toiyabe National Forest. The Central Nevada 
Test Arca was obtained by the Atomic Energy 
Commission for the purpose of developing porential 
alternative sites foi- nuclear testing activities. 
Several eiiiplacement holes wcre drilled i l l  

anticipation of future events; however, Project 
Eanltless was the only nuclear test conducted at the 
Central Nevada Test Area. The event was 
conducted on January 19, 1968, at a depth of 975 ni 
(3,200 f t ) ,  iind had a yield of approximately 
I meg;iton (DOE, 1994a). 

I 4.4.1.1 Public /,mid Orders and Withdrawals. 
1 The Central Nevada Test Area consists of two non- 
I contiguous areas that were withdrawn by Public 
I Lmid Order 4338: 640 acres for tlie Project 
I Faultless detonation, and Public Land Ordcr 4748 
I ( I  ,920 acres) for a total of 2.560 acres. (SAICIDRI, 
I 1991). Although surface is not controlled, 

subsurface access is restricted by the DOE. 

4.4.1.2 Land Use Desigizafions. Site-support 
activities, such as movable trailer modules for use 
as offices, dining facilities and dormitories. tanks, 
power lines, underground cables, and an airstrip 
existed only temporarily at the Central Nevada Test 
Area during preparation, testing, and 
demobilization. Demobilization acti\,ities began in  
1973, when all facilities except t l ie Base Camp, 
Control Point, Noname Hill, and the ail-strip were 
removed. Numerous drillholes used for subsurface 
soil and groundwater sampling were plugged; 
however, four wells have been left open for 
hydrologic monitoring on the site (DRI, 1988). 
Aside from this long-term hydrologic monitoring 

site, land use is confined to cattle grazing and 
recreation. 

4.4.1.3 Site-Sul~liort Activities. Site-support at 
the Ccntral Nevada Teit Arca is descrihed i n  t h i h  
section 

FACILITIES-There are no existing facilities at thc 
Central Nevada l e s t  Area. 

SERVlCES-Ser\ ices described at the Central 
Nevada Test Area are law enforcement and secunly. 
fire protection. and health care. 

Law Enforcement and Security-No wcurity is 
provided at the Central Nevada 'Test Area. Law 
enforcement is pi-ovided by the Nyc County 
Sheriff's Department. 

Fire Protection-Fire protection for tlie Central 
Nevada Test Area is provided by the U.S. Bureau of 
Land Management. 

Health Care-No health care facilities cul-rently 
exist at the Central Nevada Test Area. 

UTlLlTIES-The Central Nevada Test Area does 
not contain utility systems. 

COMMUNICATIONS-No coinmunication 
systems arc currently located at the site. 

4.4.1.4 Airspace. The Central Nevada Test Area 
is not located beneath any speciiil-use airspace usrd 
for DOE or defense-related purposcs. 

4.4.2 Transportation 

No public roads currently exist on the Central 
Nevada Test Area. Access to the site during 
environmental restoration activities would generate 
only a minor amount of traffic on local roads and 
the immediate regional highway (U.S. Highway 6). 
which are cui-rently under-used. In 1993, 
U.S. Highway 6 near Warm Springs carried a11 
average of 145 lo 210 vehicles per day. This traffic 
\~olunie is far below the two-way vehicle capacity of 
U.S. Highway 6 at this location. which is 
approximately 1,700 vehicles per hour. 

1 
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Figure 4-57. Central Nevada Test Area and surroundlng area 
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4.4.3 Socioeconomics 

The inajot-ity of DOE/NV workzrs, including those 
assigned to projects at the Central Nevada Test 
Area, live in Clark or Nye counties (DOE, 1994b). 
A n  malysis of socioeconomic conditions in Clark 
and Nye counties is presented in Section 4.1.3. 

4.4.4 Geology and Soils 

Physiography, geology, and soils are addressed in 
this section for the Central Nevada Test Arra. 

4.4.4. I Physiography. The Hot Creek Valley is 
within the Basin and Range Physiographic 
Province. See Section 4.  I .4. I for a description of 
this province. The valley is about 113 km (70 mi) 
long on its north-south axis and varies i n  width 
from 16 to 32 kin (10 to 20 mi). The Project 
Faultless site is in the north-central portion of the 

I v;ilIcy (AEC, 1973b). The Hot Creek Range lies 
iinmediatcly to the west and rises to an elevation 
that is I ,2 I9 ni (4,000 ft)  above the site. 

4.4.4.2 Geology. The mountains iinmediately 
west of the site are composed of volcanic rocks 
interlayered with sedirncntary units (Stewart and 
Carlson, 1978). The thick alluvial f i l l  of Hot Creek 
Valley displays little evidence of the structural 
lrarnework or stratigraphy of the valley; therefore, 
the primary source of suhsurface geologic data is 
the several exploratory liolcs that were drilled in the 
area. The Project Faultless emplacement hok  
(UC-I) penetrated alluviutn from the surface to a 
depth of 732 m (2,400 ft) .  The alluvium is 
underlain by tuffaceous sediments and zeolitized 
tuff Imm 7311 to 998 m (2,400 to 3,275 ft), which 
includes the total depth of the hole. The geologic 
media at the shot point consisted of tuffaceous 
sediments and zeolitized nonwelded tuffs 
(DKI, 19XX). 

The Project Fnultless test, detonated in the saturated 
zone, created ;I large cavity. The estimated 
radioactivity at otie minute after slicot t ime was 
3 x 1O"Ci. The event resulted in numei-ous surface 
Ii-actut~cs tip to 2,743 in (9,000 f t )  in length, with 
\c i - t ic i  displacement up to 5 ni (IS f t j  and 
horizontal offset up ID I m (3  ft) .  The explosion 
resulted in tlie formation of an irregul;irly-shaped 

I 

subsidence block of approximately 372 t i i 2  

(4,000 ft2), hounded by local faults in the surlace 
ground zero area (DRI. 1988). 

Although Hot Creek Valley has historically been the 
site of significant mineral production, most deposits 
have been fully developed and mining activity IS 
now limited to a few small operations. According 
to (Kleinhampl and Ziony, 1984) historic 
production has included antimony, barite, gold, 
lead, silver, turquoise, uranium, and zinc. Most of 
this production came from two mining districts, tlie 
Morey District from 1866 to 1953 and the Danville 
District from 1866 to 1950. 

Because of the proximity of Hot Creek Valley to the 
largest producing oil fields in Nevada (in Railroad 
Valley), there has been limited intcrest in oil and 
gas exploration. According to (Garside et al. 1988) 
and (Hess and Davis, 1995), only tm'a oil wells have 
been drilled in  Hot Creek Valley. The Hot Creek 
Federal No. 24-13 well was drilled in I981 lo atotal 
depth of 3,361 in (11,028 ftj. Although this well 
exhibited numerous gas shows below a depth of 
2,710 m (8,890 ft), no oil was found, and tin 
production came from the well. The other well, 
Warm Springs Federal No. 10-14, was drilled in 
1981 to a total depth of 2,798 m (9, I80 It)  with no 
reported shows of either gas or oil. 

4.4.4.3 Soils. Soils most likely encountered at the 
Central Nevada Test Area range from rock outcrops 
and stony-cobbly iilluvial fans to fine-loamy, and 

I sometimes calcareous, soils (Cox et a.,  1977). 
These are also referred to as Xerollic Dnrargids. 
Xerollic Durarthids, and Typic Durargids. 

4.4.5 Hydrology 

This section contains the discussion of surface water 
and groundwater conditions at the Central Nevada 
Test .4rea. A discussion of wells i i i  thc vicinity is 
also presented in this section. 

4.4.5. I Surface Hydrology. The Central h'ev:ida 
Test Area, located in  Hot Creck Valley, is within 
the Great Basin hydrographic resioii. This region IS 
characterized by the alluviiiti i-co\~ered 
topographically closed \,alleys and elongated north- 
south trending niountiiin ranges typical 01 tlie Basin 
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and Range Physiographic Province. Hot Creek 
Valley is bordered by the Hot Creek Range on the 
west and the Pancake Range on the east. The 
topography of the region controls the surface witer 
drainage (DOE/NV l992), with the higher 
clevations receiving iiiore precipitation than the 
lower elevations. Perennial surface waters are 
limited to low-discharge springs that trayel a short 
distance before evaporating or infiltrating hack into 
the ground (DOE, 19x6). The Hot Creek Range 
hosts ~ i ~ ~ ~ i i e r o u s  sprinfs that flow away froin the 
site. The nearest spring to the site is 5 k m  (3 mi) 
away. No perennial streams cross the Central 
Ne\,ad;i Test Area, m d  there are no permanent 
surface water bodies. Morey Canyon and South 
Canyon are prominent ephemcral streams that pass  
through the Central Nc\,ada Test Area to Moore's 
Station Wash. 2 kin ( I  mi) easr of the site. Owing 
to tlie intet-niitteni flows in these streams. there are 
on surface-water quality data from streams that 
crosc the Central Nevada Test Area. 

I 

4.4.5.2 Crorrndwafer. The hydrogeology of Hot 
Creek Valley is controlled i n  part by the hasin-and- 
range topography. The valley is a long graben (an 
elongated depressed block of crust bounded by 
I'aults 011 its loiig sides) containing a sequence of 
Quatcrnxy and Teiliary alluvi:il fill (up to 1,200 111 
13,936 f t l )  undcrlain by Tertiary volcanic rocks. 
The bounding ranges on eithcr side of the valley 
cwitaiii I'alcozoic carbonates overlaiii by Teitiary 
age volciinics (Thordarson, 1987). Roreholes close 
to the site penetrate approximately 610 m (2,001 ft) 
of allu\,i!iiii underlain by tuffaccous sediments and 
volcanic rocks. 

The wxtertable iii Hot Creek Valley generally 
occurs within the aIIu\,iuni, and groundwater flow 
is believed to follow the general direction of surface 
1 . 1 0 ~  (Rush and Everett, 1966; Fiero, 1986). The 
depth to groutidwatcr i n  wells dl-illcd at the Central 
Nevada Test Arca ranged from 66 to 168 111 (21 5 to 
55 I I t )  below land surface :it the time of drilling i n  
1967. Kcchai-ge occurs i n  the higher mountain 
range to thc west (Hot Creek Range), with grotrnd- 
Water Ilowing toward tlie east-central part of the 
valley (Figure 4-58). Discharge is by evaporation 
i n  low pollions of  ttic valley (the area around Twin 
Springi I<anch), with ii iiiinor ;mount of suhrurface 
f low,  out of llot Creek Valley to Knilroad Valley 

I 

(Rush and Everett, 1966). Little information is 
available on water flow i n  the bedrock aquifers of 
the valley. Differences i n  hydraulic head, water 
chemistry, and temperature suggest that the 
allu\,iuin and volcanics are dihtinct water-hearing 
zones (Dinwiddie and Schroder, 1971). Head 
values in  the upper 340 ni ( I  ,115 ft) of the section 
indicate that groundwater iiioveiiirnt is generally 
south to southeast. Head values measured in units 
1,500 to 2,100 m (4,920 to 6,888 ft)  below land 
sutiace reveal that the deep component of the flow 
system moves northeast and east to Railroad Valley. 
Evaluation of vertical head gradients indicates a 
potential for downward flow in the north end of the 
valley (in the iinmediace test arca), while an upward 
potential for flow exists over the southern pan of 
the valley. Dinwiddie and Schroder (1971) 
concluded that vertical moveinciit i y  slow relative to 
lateral flow, based on the anisotropy of hydraulic 
properties. 

The Project Faultless test occurred in the tufficeouh 
sediment section, hut the resultant cavity extended 
into the overlying alluvium. The prz-event water- 
table level was predicted to be reached between the 
years of 1993 and 3-018 (Thordarson, 1987), with 
recent measurement.; indicating thc level ic still 
depressed by about 50 in (163 ft), but rising at ii rate 
of approximately 8 iniyr (25 ftiyr) (Chapman et al., 
1994). Although radionuclide transpoit from the 
chimney was not expected until the prc-e\.ent water 
level was reached, logging in the post-shot hole at 
the site has revealed horizons of water outflow, 
which, i f  representative of conditions outside the 
chimney, suggest.; that transport could already be 
occurring (Chapman et al., 1994). The Long-Term 
Hydrologic Monitoring Prograni includes sampling 
of five wells and one spring i n  Hot Creek Valley. 
No contamination related to the Pruject Faultless 
test has been detected in samplcs from those wells. 

Private LYZIIS in  Hot Creek Vallcy iii-e helicved to be 
completed i n  the upper part of the alluvium section 
They arc used for doinchtic, farming, and stock- 
w)atei-ing purposes. The perennial yield ol. Hot 
Creek Valley is estimated at 7 x 10'' in' (5.500 acrc- 
feet) (Kusli and Everett, 1966). Some \pings in the 
area have elevated ternperatures and ahcmical 
Characteristics that indicate they could he discharge 
points for dezper, regional tloiv syhte~ns. The 
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sparse data indicate that groundwater quality is 
generally good, although salinity increases in the 
natural discharge arcu near Twin Springs Ranch 
(Rush and Everett, 1966). 

4.4.6 Biological Resources 

The scientific names of plants and animals 
mentioned i n  this section are given in Section 2.0 of 
Appendix E, Biological Resources. The Central 
Neviida Test Area is al an elevation of about 
l,X61m (6,104 ft). This site and the rest of Hot 
Creek Valley has vegctation typical of the Great 
Basin region. The valley bottom is dominated by 
big sagebrush, with scattered rabbitbiush and Indian 
ricegt-ass. At the slightly higher elevations in the 
big sagebrush, with scattered rabbithrush and Indian 
ricegrass. At the slightly higher elevations in the 
foothills surrounding the valley, sagebrush, pinyon 
pine. and juniper lorm an open woodland 
(EG&G/EM, 19931). The most coniiiiiin plants 
found iit the springs and wells in this valley and the 
sui-rounding mountains are sedges, rushes, and 
desert saltgrdss, Disturbed sites in the valley are 
dominated by exotic weeds, such as halogeton, 
goosefoot, Russian thistle, and tansy mustard. 

Anirnal rpecier i ire probably similar to those found 
o n  t l ie  Tonopa11 Test Range. Mule deer are year- 
round Inhabitants (ELM, 199.3). and wild horses, 
prongh~irn, and mourning dove are known to use 
Sprillgs i n  the ;ir.ea (EC&G/EM, l W 3 a ) .  

No ctirrcnt tcderally threatened, endangered, or 
candidale plant or animal bpecies are known to 
occur iin tlir Central Nevada Test Area, althuugh 
hald caglcs xid peregrine falcons may he rare 
tnigr;ints. The U.S. Fish and Wildlife Service 
published the latest list of candidate plants and 
~iniiii~~ls on Feht-wry 28. 1996 (61 FR 7596). Prior 
to this, 1 0  vettebrate species, 1 invertebrate species, 
and 5 plant spccies that were identified as 
p~itetitially ~iccurring iit this site wcre classified as 
c;indid;ites (Mendora, 199%) and were addressed 
('Iable 3-.70). The upd;itctl Nolice of Kcview has 
removed a11 of thcse species from candidate status. 
Thc westerti liurrriwing owl, 1 of over 20 state- 
pr~tected hirds. may occur at this site. 

Five Category 2 candidate plant species may occur 
in the vicinity of the test area (Cooper, 1993; 
EG&G/EM, 19931). None of these species was 
found within the test area during a survey i i i  1993 
(EG&GIEM, 1993a); however, sanicle biscuitroot 
was found just south of tlie site. Sanicle biscuitroot 
is not endemic to this site and may be found 
throughout the southern half of Nevada. and i n  
scattered populations in California (Blomquist, 
et al., 1995). 

4.4.7 Air Quality and Climate 

This section includes description of air quality 
conditions at the Central Nevada Test Area, 
including climatology, meteorology, and ambient air 
quality. 

CLIMATOLOGY AND METEOROLOGY- 
Meteorological rneasuretnents are not available at 
this site. However, based on climato1ogic;il maps of 
temperature and precipitation (Kuffner, 1980), 
temperatures would be 1 to 2 "C (2  to 3 O F )  coo1c1- 
than those on the Tonop;ih Test Range 
(Section 4.2.7). Mcan annual precipitation is 
estimated to be about 20 cm (8 i n . ) .  Wind speed 
and direction characteristics iire sitrril~r to [hose that 
occur on the Tonopah T a t  Range. 

AMBIENT AIR YUALITY-Tht Central Nevada 
Test Area is located within Nevada Intrastate Air 
Quality Control Region. Ambient air quality has 
not been monitored for  criteria pollutants tit the 
Central Nevada Test Area. Ilowevcr. hecauw of 
the lack or significant pollutant emission sout-ces, 
the air quality is good. Air Qualily Ciinrrcil 
Region 147 is designated ~~iicl ; issif i ; ible/attai i~mcnt 
for all criteria pollutants. 

4.4.8 Noise 

The acoustic environment of the Central Nevada 
Test Area and surrounding areas can be cla\\ified ;is 
uninhabited desert or smsll ru ra l  coinmunities. 
Noise nieasiireinents liave 1101 hcen taken .it the 
Ceiitral Nevada Test Area. Thc major 'Iources or 
noise would be associated with prevailing 
mcteorologicul conditions. W C I I  as \\itid. Traffic (in 

U.S. Highway 6, which I S  I I h m  ( 7  m i )  to llie 
southeast, would not have ii Yigtiificmt ilcou\tic 



.VEVAIlA 1EST SITE FI,VAl. l~.VVIROKMEVTAL IMPACT STATEMEIVT 

impact at the Central Nevada Test Area. The only 
pro,jects anticipated for  the Central Nevada Tesr 
Area are Environmental Restoration Program 
projects that would not create loud noise\ nor would 
they be affected by loud noises. 

4.4.9 Visual Resources 

The iandscape character ( i f  the Ccntrnl Nevada Test 
Area is typical of the Great Hasin. Regional 
topography consists of ~ n ~ u i i t i i i i i  ranges arranged in 
a north-south orientiitioti, separated by broad 
valley.;. Because this site is located at the east base 
of the Hot Creek Range. scenic quality has been 
designated Clar.; R .  U.S. Highway 6. 19 kin 
(I 2 mi) to the southeast, is the closest puhlic 
highw;iy. I t  has an average daily traffic of ahour 
200 vehicles. Therel'ore. the sensitivity l c v e l  ibould I 

I b c l o w  

4.4.10 Cultural Resources 

Archaeological rewarch in thc Central Nevada Test 
Ai-cii, and particularly in  Hot Creek Valley, h a s  
documented the presence of signific;int cultural 
resotirccs. Archaeological sites ranging from the 
ecirly prehistot-ic pci-iod to historic iiiitiing ;ind 
ranchiny sites are known. These sites have been 
identificd, located. and evaluated hy a v x i c t y  of 
cullural resources surveys aiid excwations. A I;irgc 
gap exists i n  the archaeological database ax the 
research conducted for the Pruject Fuultlers project 
was never incorporaled i i i  the statewide inventory. 
A large collcctioii of between 20.000 and 
10,000 atrilhcts, ficld notes, photcigi-xphs, aiid other 
records on file at the University of Nevada, 
Las Vegas, indicates there :ire over I00 sites %itl i in 
the Cctiir;il h'~v;id;i Tcst Area that have never been 
properly recorded (Edward\ and Johnson, 1994). 

Sm;ill bands o f  Westt.rn Shoshone people lived i n  
the project area vicinity. Village.; were Iociited at 
Hot Springs nnd Twin Spt-ings, wliile family camps 
werc situated along Hot Crwk ;md Tyho Creek 

I ( S t e w i d .  1978 IFiyurc 4-4x1). These groups 
harvested pine nuts i n  thc soiithern pait o f t l i c  Hot 
Creek atid Kawich Ranges. They often joined 
K;iwich Mountain p u i p l e  for atitdope and rabbit 
dt-i\cs i n  Hot Creek V;illey and the Kiiwich 

I Mmintains (Stc.i\ard. 19.38). 

The Central Nevada Test Area includes three 
withdrawn areas of land totaling approximately 
2,560 acres (SAICIDRI 1988). Environmental 
restoration activities in the region of ground zero of 
the Project Faultless event have included sampling 
wells and springs up to 40 krn (25 mi) froin ground 
zero. Anticipated Environmental Restoration 
Program activities will include construction of 
wells. Thus, an area ol  potential effect for 
environmental reqtoratiiiii activities was created, and 
at1 overview of all recorded cultural r e s ~ t ~ r c e s  and 
ctiltiiral resource surveys was pel-lortned. 

RECORDED CULTURAL KESOURCES-Twenty- 
six cultural t-exxtrce reconnaissance projects have 
been conducted i n  the area of potential effect. 
These projects and other recording projects have 
yielded just over  100 sites. Among the prehistoric 
cultural resottrccs are two rock iin 5ttes. called 
mtions.  One otthern,  is called Moore's Station i n  

(McLane, 190328) because of its proximity to thai 
site. The other site is located i n  a rock shelter on 
Palisade Mesa. Prehistoric sites range from as few 
iir four artifacts to extensive concentrations of 
artifacts and features. An additional site includes 
three Itirge hcailhs and abundant flakes, flake tools, 
aiid groundstone. Most of the prehistoric sites that 
have been rccoided in thc area are smaller sites. 
The la!-gcr, inore complex {ites havc a limited 
distribution and are i n  clow proximity to wiltel- 
sources. A site f w n d  near Rattli'vi;ike Springs 
includes gt-oundstone and projectile points. Other 
sitm i n  the at-ca cotitaiii hearths nnd graywwc 
pottei-y. Among the historic cultui~iil recources :ire 
Moore's Staticin, Hobble Spring, Sixmi le Well, a 
historic site, and Hot Creek Ranch. The latter h a s  
itti additional site number :is\iyncd to thi '  cemetery. 
Other historic sites i n  the area include the charcoal 
kilns located i n  Fourmile atid Sixmile Canyons end 

I the towns of  Tybo and hloi-ey (HI.M, 1093). The 
cliarcoitl kilns at Tybo ;ire listed 011 the Nation;rl 
Rrgiyter of  Historical Places. Whilc the 
infcirmation contained i n  the U.S. Hui-eau of Land 
Management site files suggests that inany of the 
other sites are eligible for  the National Kegistrr of 
llistoncal Plnces, recotiitii~ti(1~itiotis have not been 
m;tde lor most of them. 
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resources contained (if the Central Nevada Test 
Arrri. Iifonnation nhout this area comes from 
prei.ioii.< ~thriographic resenrch (Steward, 1938) 
nnd recent nrchaeology reports (Edwards and 
Johnson. IYY4). The area contriins u number of 
cultur-a/ res0urce.s ojspecial interest to the CGl’O, 
including hot .sprinR.s, cold springs. prtroglyph 
puneis, nnri inure thnn 100 archaeology sites. 
Earlier uri.haeology research conducted by the 
University ?fNe%.vud~i, Irrs  Vegas, collected between 
20.000 to 30,000 a r t i j k f s .  The .simple fact that so 
rnany (iriifacts were recovered froin this small ureu 
inrlimed the long-term invo1i.enient of American 
Indian people wirh this .site. l h e  CGTO has 
requested the opportunity to visit the oren 0 s  part of 
this  EIS in order to inore fully iinderstand its 
ciiltiiral sigiiificicririce. Until this site visit occurs, it 
i s  iinfwssible 1 0  inure frilly as.yess the cultural 
.si,~iiifi(.nricr of th i s  rireii. 

4.4.1 1 Occupational and Public Health and 
Safety and Radiation 

Radioactivity was contained during the Project 
Faultless tcst and subsequent drilling and sampling 

I activities (IIRI, 1988). A surface radiological 
survey conducted prior to demobilization of the 
Central Nevada Test Area detected no radioactivity 
(AEC, 1973~). A post-shot rcentry hole (UC-I-P-2SR) 
drillcd into the chimney serves as a standpipe for 
niemtring water levels and allows samples to he 
taken of the water entering the chimney. The 
detonation caused water levels to immediately drop 
to 646 in (2,120 ft) (Thordarson, 1987). Water 
levels were observed to fluctuate over time; 
however, levels did not begin to rise continuously 
u n t i l  Septeinber 1974 (ERDA, 1977). 

Long-term hydrologic monitoring, conducted 
annually by the EPA, continues at the Project 
Faultless site. Numerous drillholes were established 
prior to the shot detonation to measure the effects 
o n  localized hydrology (Figure 4-58), Many of 
these holes were subsequently plugged and 
abandoned. Two hydrologic test holes, HTH-I and 
HTH-2, were left open for monitoring, and Well 
LiC-l-P-2SR remains open to allow sampling from 
above the shot cavity (DRI, 1988). Four wells and 
two springs are monitored for tritium on a yearly 
b, :. ~ 5 .  Two wells, HTH-I and HTH-2. are used as 

I 

sampling points and are presumably located 
downgradient and within 1,494 m (4,900 f t )  of the 
test site. An additional abandoned postdeton. ‘L t’ ion 
hole (UC-I -P-IS) is periodically monitored 
(Chapman et al., 1994). In concert with multiple, 
ongoing groundwater monitoring programs, sampler 
are analyzed for tritium, gross alpha, and gross beta 
radiation from one or inore of the following sites: 
drill hole UC-I-P-2SR, drill hole HTH-I. HTH-2, 
Hot Creek Ranch domestic water supply well, 
6-Mile Well. Blue Jay Springs. and Blue Jay 
Maintenance Station Well (DRI, 1988). 

Tritium had not been detected i n  concentrations 
above background outside the chimney well until  
recently. Tritium (214 pCi/L) was detected in  LI 

water sample obtained froin HTH-I at 236 in 
(774 ft) in Ju ly  1992. The source of the triliuin 
remains unresolved. The detection of tritiuiii i n  
HTH-I could he the result of an earlier migrating 
pulse, recent surface recharge, or pssibly 
inadvertent cross-contatiiiiiatioii of the well 
(Chapman et al., 1994). Tritium conccntralions i n  
water samples taken frum the reentry hok  in 1976 
varied with the depth ofthe sample. Kchults of the 
analysis ranged from a maximum value or 
9.2 x log pCi/L at a depth of 789 m (2,590 I t ) ,  or 
186 ni (610 ft) above the detonation point, to a low 
of 2,200 pCi/L at 576 m (1,189 ft). or 399 111 

(1,310 f t )  above the detonation point. Estimate5 
made in 1977 indicated that radionuclides would 
not he expected to migrate away fi.oni the cavity 
region until water levels rcachcd predctonation 
hydraulic equilibrium, rstimiitcd to he after 1997, 
based on average cavity fill rates (ERDA, 1977). 

The preliminary Hazard Ranking System score 
(EPA’s ranking system for Superfund cleanup 
determination) for the Central Nevada Test Area is 
a low score of 3.54. This score is based primarily 
on the assumption of a low probability for the 
migration of radionuclides and that there are 110 

human drinking water receptors in thc vicinity of 
the Central Nevada Test Area (DRI, 1988). Recent 
field studies by the Desert Research Institute have 
revealed a more complicated hydrologic system than 

I previously thought (Chapman et al., 1994). As a 
I result, flow away froin the cavity may have begun 
I sooner than anticipated and thc existing rnonitoring 

I 
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I w e l l s  may not he ideally located to intercept 
I potential contaminant plumes. 
I 
I 
I 

The Central Nevada Test Area is cutrently being 
investigated a s  pail of the DOE'S Environmental 
Rcstorution Program The DOE will evaluate the 
\ite in consultiition with the state regulatol-y 
authority to detet-mine what investigations may he 
required and what responses may he appropriate. 

4.4.12 Environmental Justice 

Existing denlographic conditions for Environmental 
Justice are discussed i n  Section 4.1.12. This 
discussion iricludes conditions for the Central 
Nevada Test Area. 

4.5 Eldorado Valley 

The Eldorado Valley is siiuttiwest of Boulder City. 
Nevad;~. U.S. Highway 95 to Searchlight, Nevada, 
triiiisects t l ie  valley i n  a noitli-south direction. The 
U.S. Bureau of Land Management patented 
107,412 acres of  Eldorado Valley to the state of 
Nevada, at which t ime this land was transferred to 
the city of Boulder City. Boulder City has 
designated 6,000 acres of- this land for a Solar 
Enterpi-ise Zone facility (I)OE/NV, 1994b). This 
zone is excluded from a conservation easement 
within these transferred lands that is managed foi- 
t l ie  ~ o t i s ~ r \ ~ i i t i o n ,  protection, restoration, and 
enhai~ceiiient of tlie desert tortoise and its habitat. 
The IIOE would enter into a pliiTnership agreenicnt 
with the solar industry, Nevada stakeholders, and 
university systems to develop the solai--generating 
Facilities. 

4.5.1 Idand Use 

Land i n  Eldorxlo Valley is used for a limited 
nuinher of activities ;is discussed i n  the  following 
Land-Use 1)esigiiati~iiis section. Also discussed i n  
this section are tlie site-siippiirt ;icti\'ities relatcd to 
Eldorado Valley. 

4.5.1.1 Public Larid 0rder.v and Il'it/rdrawul.v 
Thi, scctioii is not applicable to F<Idorxlc Valley, 

4.5.1.2 Lurid-Use Desigriutioris. Land use in 
Eldorado Valley i\i l im i ted  primarily to gr~miiig, 

light industry, and recreational use, including a 
raceway and windsurfing. Active grazing permits 
have hecri issued by the U.S. Bureau of Land 
Management for the Iretiha Peaks, McCullough 
Mountains, and Hidden Valley allotments. The 
Iretaba Peaks and McCullough Mountains 
;illotments have historiciilly provided forage for 
almost 2,300 animal unit months. The McCullough 
Mountains allotment is operated hy the Nature 
Conservancy. There is some limited light industry 
in the northwesterii-most part of the basin. The 
playa area is used for  recreation. especially land 
sailing, and a raceway is situated near the southern 
end of the playa. 

4.5.1.3 Site- Support Activities. Site support in 
the Eldorado Valley includes three power 
substations and transmission lines and two natural 
gas pipe lines. 

FACILITIES-No facilities currcntly ex is t  at the 
proposed location of a Solar Enterprise Zone facility 
i n  Eldorado Valley. 

UTILITIES-Two existing 500-kV substations and 
a third substation under construction are n i t h i n  a 
few iiiiles of the proposed Solar Enterprise Zone 
f .' ' aulity in Eldorado Valley: Southern California 
Edison's Eldorado Substation. Los Angeles 
Department of Water and Power's McCullough 
Substation, and the Marketplace Switching Station. 
When the Marketplace Switching Station is 
completed, thebe substations will connect the 
transmission systems of California, southern 
Nevada, and Arizona (DOEINV, I994h). 

Two major Southwest Gas natural gas pipe line\ 
ti-ansect Eldorado Valley. One pipe line is 
irnincdiately adjacent to U.S. Highway 95, and thc 
other pipe line is :ipproxiinately 3 kiii ( 1  mi) west 
of the highway. Depending on where the proposed 
Solar Eiiterprisc Zone Sacility is sited. the pipe lines 
could he immediately adjaccnt or u p  to I0 k m  
(6 mi) away. Both pipe lines ;ire main supply lines 
for the Las Vegas arca and cotirequently ai-l: 
iiisufficicnt to suppoi-t the Solar Enterprise Zons 
Facility dui-ing winter months. An additioii;il 5 I -cni 
(20 i n )  pipe line f rom an existing iiiiini line would 
be necessary; the ncarest inani gas pipc line is xi 

1 

I 
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El Paso Gas pipe line south of Laughlin, Nevada, 
110 km (68 mi)  away (DOEINV, 1994b). 

SEKVICES-Services discussed for Eldorado 
Valley include law enforcement and security, fire 
protection, and health care. 

Law Enforceinent and Security-Eldorado Valley 
is not secured or restricted. Law enforcement is 
provided by the Clark County Sherifrs Department. 

Fire Pnitection---Firc protection for Eldorado 
Valley is provided by the U S .  Bureau of Land 
Managclnent. 

I k l l t h  Care-For health care, lrrst aid stations 
would be located near Field itctivitics. i f  required. 

4.5.1.4 Airspace. Eldorado Valley is locared 
underneath the southeastern portion of the 
L a  Vegas Class B airspace that bcgins at 2,438 in 
(8,000 f t )  niean sea level. All aircraft operating in 
this area tiittst he under positive control of 
Las Vegas Apprmch Conlrol (see Section 4.1 . I  .4). 

4.5.2 Transportation 

This section presents existing transpottation at 
Eldofitdo Valley. Transportation is discussed with 
respect to oti-site traffic, off-site traffic, 
transportotion (if materials and waste, and other 
transpot-tation. 

4.5.2.1 On-Site Traffic. This section is not 
applicablc f o r  Eldorado Valley. 

4.5.2.2 Off-.Site Traffic. US. Highway 95 runs 
north-south through Eldorado Valley and is a single 
lane i n  each direction. At the northern end of the 
valley, U.S. Highway 95 intersects 
U.S. Highway 93 appr~ixiniatcly half the distancc 
hetweeii Bwlder  City, Ne\;id:i and Henderson, 
Nc v;ida. U.S. Highway 93/95 continues 
northwestwml through Hendc~-son and through 
Las V q a s  \\ticre i t  intersects Interstatc 15. At the 
ioutherti end [if tlic valley at Searchlight, Nevada, 
LJ.S. Route 95 interiects east-west trending Slate 
Koutc 164. iilso a singlc lime in both direction\. 
State Kouk 164 intersect? Interstnte 15, 52  k i n  
(32 m i )  west of Searchlight. U.S. Koute 

95 continues south of Searchlight for 30.6 km 
(19 mi), where it intersects State Route 163, and 
continues an additional 39 kin (24 mi) south where 
i t  intersects U.S. Highway 40 at Needles. 
California. From U.S. Highway 95, State Highway 
163 contiiiues 34 kin (21 mi) to Laughlin, Nevada, 
where it continues east through Arizona to Kingman 
as State Route 68. I n  1993, U.S. Route 95 just 
south of Boulder City had an average annual daily 
traffic of 6,600 vehicles and operated at a level of 
service B. 

4.5.2.3 Transportation of Materials and Waste. 
Transportation of waste and materials at a Solar 
Enterprise Zone facility location is not expected. 
Therefore, this section is not applicable. 

4.5.2.4 Other Transportation. Air or rail 
ti-ansportation of workers or materials to Eldorado 
Valley has not been proposed; therefore, these 
facilities have not been examined in detail. The 
nearest rail line to the Eldorado Valley site is the 
Union Pacific line in Boulder City, which connects 
Boulder City with Las Vegas. No rail spur exists on 
a Solar Enterprise Zone facility site. Airfield 
facilities do not exist on thc site. The nearest 
airfield is in Boulder City. Traffic information in 
the vicinity of a Solar Enterprise Zone facility in 
Eldorddo Valley is presented in Section 43.2.2, 
Off-Site Traffic. 

4.5.3 Socioeconomics 

Eldorado Valley is located within Clark County, 
and this county's existing socioeconomic conditions 
are addressed and characterized in Section 4.1.3. 

4.5.4 Geology and Soils 

Physiography, geology, and soils are addressed in 
this seclion. Also briefly discussed are seismic 
activities and geologic resources. 

4.5.4.1 Physiography. Eldrirado Valley is ii 

topographically closed basin of I 3 7 3  km2 (530 mi') 
(see Figure 4-59). Elevations range from about 
2,152 i n  (7,060 ft) on the West at McCullough 
Mountain to 511 ni (1,708 f t )  at the playa i n  the 
north-central pan of the valley. On the east, the 
Eldorado Mountains rise to elevations only slightly 
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4-219 Volume 1, Chapter 4 



NEVADA TEST SITE FINAI. ENVIRONMEA'TAL IlMPACT STATEMENT 

above 1,524 in (5,000 ft). On the south, Eldorado 
Valley is separated from Paiute Valley by the 
Highliind Range and unnamed highlands of the 
Searchlight district. On the north, Eldorado Valley 
is bounded by the Black Hills and tlie River 
Mountains. On the valley floor, the dominant 
fcature is the playa in the north-central part of the 
basin and the numerous washes that drain the 
upland areas. 

4.5.4.2 Geology. The general geologic conditions 
and mineral deposits of Eldorado Valley have been 
detailed by the Nevada Bureau of Mines and 
Geology (Longwell, et al., 1965). The general 
geology of Eldorado Valley includes a number of 
geologic units. The rocks and valley-fill deposits 
may be categorized i n t c  five types: ( I )  alluvial 
deposits, (2) older gravels, (3) volcanics, (4) granite, 
and ( 5 )  metamorphics. 

Alluvial deposits occur in the valley-tloor area and 
include interhedded sequences of gravel, sand. silt, 
and clay. These deposits are generally 
unconsolidated, but may he cemented in the vicinity 
of fault zones or where mineralized water is present. 
A test well near the playa penetrated more than 
305 m (1,000 ft) of alluvium Older gravels of 
Late Teitiary to Early Quaternary age crop out near 
the Searchlight area. These deposits tire, generally 
weakly consolidated, but include well-lithified 
fanglomerates, conglomerates. and arkoses. 

Volcanic rocks of Quaternary, Tertiary, and 
Cretaceous ages crop out in the mountain masses of 
the northern half of the McCullough Range, the 
entire Highland Range, and in the northeastern 
Eldoriido Mountains. Where present, the volcanic 
rocks reach thicknesses of 610 in (2,000 ft) to 
1.219 m (4,000 ft)  in some areas. These rocks 
include a number of discrete geologic units, 
including andesite, rhyolite, diorite, and tuff.  

Granitic rocks of Tertiary and Prec;imbrian age 
(including granites. quartz monznnites, and 
porphyritic granites) occur i n  the central and 
southern Eldorado Mountains. Gr~ni t ic  rocks of 
Tcrtiary atid Precambrian ;igc probably also form 
the bahemcnt complex under most of the valley. 
The thickness of granite is not known. but probably 
exceeds 1,524 in (5.000 ft). Metamorphic rocks 

I 

comprising schists and gneisscs of Precambrian age 
and metavolcanics of  possible Precambrian age 
occur throughout the southern half of the 
McCullough Range. The thickness of these rocks is 
generally less than 610 111 (2.000 ft). 

The major geologic structures in Eldorado Valley 
include norrnal faults in the McCullough Range and 
Eldorado Mountains and in the Highland Springs 
Anticline in the northwest Highland Range. The 
major recognized faults include tlie McClanahan 
Fault in the McCullough Range and the Jeep Pass, 
Hidden Valley, Eldorado, and Welcome faults i n  
the Eldorado Range. 

GEOLOGIC RESOURCES-l"rtential mineral 
resources in Eldorado Valley include tluid minerals 
(oil, gas, and geothermal resources), nmenergy 
leasable minerals (primarily sodium and potassium 
compounds), salable minerals (common sand, 
gravel, and rock), and locatable minerals (metallic 
and nonmetallic mineral deposits). The 
U.S .  Bureau of Land Management (BLM. 1992) 
has defined the level of potential for development of 
these mineral types. 

The potential for geothermal is low and. although 
the oil and gas potential has been categorized by the 
US. Bureau of Land Management a s  moderate, 
there is only one oil lease within tlie valley. This 
area is located in the Railroad Pass area i n  the 
northernmost part of the basin. No oil or gas 
exploratory wells have been drilled in  the basin. 

The U.S. Bureau of Land Management (HLM, 
1992) has categorized the sodium and potassium 
potential of Eldorado Valley as m(rderate in the 
north-central part of the basin and low elhewhere. 
Much of the area in  the vicinity of the Eldorado 
playa has a high potential for srilahle ni i~ieral~,  
prirnarily sand and gravel, with the rest of the areas 
of alluvium classified as having rnoderate potential. 
In the consolidated rock arens of the I~:ldoi-:~dc 
Mountains and h4cCulloiigh Range, Ihe potential 
for salable minerals is low. 'l'hc potcntial for 
locatnhle mineral resources is low over ~iiuch (if the 
valley. The potential f o r  locatable rcsourccs is 
moderate i n  the McCullougli Range and not-thern 
Highland Range, and high i n  the fJldoi-ado 
Mountains and southern Highland Rnnyc. 
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Eldorado Valley contains portions of three mining 
districts: the Searchlight District, the Eldorado 
Canyon District, and the Alunite (Railroad Pass) 
District. Although production has been limited 
since the early 1950s. interest in these areas 
continues. The Searchlight District has been the 
most active, having produced millions of dollars 
worth of gold, silver, copper, and lead since 1897. 
Mining in  the Eldorado District, located in  and 
around Nelson, was initiated i n  1857, and has since 
produced millions of dollars worth of gold, silver, 
copper, lead, and zinc. The Alunite District is 
located about five miles east of Boulder City and 
historically has produced minor amounts of gold, 
iilver, and lead. Alunite is also present in the 
district, hut has not been successfully developed. 
Because of the presence of these mining districts, 
hundreds of mining claims have been filed within 
Eldorado Valley. The Nevada Department of 
Transportation maintains about 10 inaterial site 
rights-of-way in the valley, and there is 
1 community pit. 

4.5.4.3 Soils. l h e  soils in Eldorado Valley are 
very deep. medium-textured saline and alkaline 
soils i n  the lowland areas; shallow, gravelly coarse- 
textured soils over the alluvial fans; and 
discontinuous, rocky gravelly coarse-textured soils 
in the mo~ntain areas (BLM, 1992). 

Thc soils i n  Eldorado Valley are susceptible to 
erosion by wind and water. The potential for 
erosion is gcnerdly slight except where the soils 
have been disturbed or along the banks of washes. 
There is also the potential for localized landslides 
on the steep slopes of the upland areas. The erosion 
susceptibility of the soils i n  Eldorado Valley ranges 
froiii low to moderate (BLM, 1992). Most of the 
srohion condition ranges from slight to moderate, 
but two areas of critical erosion condition have been 
identified within the basin. 

4.5.5 Hydrology 

Discuhsion of hydrology is divided into surface 
water a id  groundwater. Water supply in the vicinity 
is also discussed. 

4.5.5. I Surface Hydrology. The surface water 
resources of Eldorado Valley are very limited. 

Although not known, the annual runoff within the 
basin has been estimated at less than 1 .O x 105 m'iyr 
(100 acre-feetlyear) (Scott et al., 1971). Surface 
water runoff is very infrequent, occurring as 
ephemeral flow in the streambeds and. even less 
often, as ponded water on the playa in the north- 
central part of the basin. Surface water runs from 
the Boulder City Sewage Treatment Plant to the 
playa area. Flooding Characteristics are probably 
similar to those in adjacent basins; i.e., shallow 
flash flooding over large areas. 

4.5.5.2 Groundwater. Eldorado Valley is 
situated within the Las Vegas Flow System. a 
subsystem of the regional Colorado Flow System 
(Harrill et al., 1988). Groundwater that originates 
as precipitation over areas of higher elevation 
generally flows toward the axis of the basin and 
then north into Las Vegas Valley or eastward into 
the Colorado River Valley. (Hamll et al; 1988) 
indicate that an estimated 1.2 million m'iyr 
(1  ,000 acre-feetlycar) discharge into the Colorado 
River Valley. 

Groundwater under Eldorado Valley occurs at 
depths ranging from about 84 to 98 m (275 to 
320 ft) below land surface in the north-central part 
of the basin (Buqo and Giampaoli, 1988). The 
depth to water may be greater under the higher 
portions of the alluvial aprons that bound the valley 
floor. The groundwater is deri\,ed from two 
sources: recharge over the basin is I .O x 10" rn'iyr 
(1,100 acre-feetiyear) and subsurface inflow from 
Hidden Valley (Rush and Huxel, 1966). The 
recharge derived from flow from Hidden Valley is 
believed to be minor; i.e., less than 370,050 mVyr 
(300 acre-feetlyearj (Rush and Huxel, 1966). 

Although there are a number of springs in the 
upland areas of Eldorado Valley. the combined 
discharge rate of these springs is small. The more 
significant springs include McCullough and Ora 
Hanna Springs in the McCullough Range; Cow 
Spring in the Highland Range; and 'rule, Bridge, 
and Forlorn Horse Springs i n  the Eldorado 
Mountains. These springs provide an important 
source of water and habitat for wildlife. Eldorado 
Valley is a designated groundwater basin. The 
committed groundwater resources of 3.0 x 10" ni'iyr 
(2.390 acre-feetlyearj are iniore than 3 times the 

I 
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peretinial yield of  6.0 x 10' in' /yr (500 acre- 
TecVyear). Mining i s  hy far the largest water user in  
the hiisin with total water rights of 3.0 x lo6 m 3  
12,400 ; ic i-c-fet).  Small quantities of water (a total 
of only 3.0 x 10' 111 or 24 acre-feet) have been 
approprinted for  municipal, quasimunicipal, stock 
watering, and indu\trial 11% (Buqo, 1996). As of 
October 1994. there were two additional water right 
applications [or 7.0 x 10' in'/yr (540 acre-feeuyearj. 

Wawr  wpp l ie \  i n  Eldorado Valley can he 
augmented hi-ough the importation of water from 
Rouldcr City. According t o  information presented 
by the Ncv~ida Solar Entzi-prise Zone task force 
wnrk gruiip, Boulder City has the capability to 
provide I .0 s 1 0 "  m'/yr ( 1  ,000 acre-feetiyear) to 
3.0 Y 10" ni yyr (3,000 acre-fcetlycar) of treated 
clfliicnt o r  irt-igation witter to meet water demands 
i n  Eidi~irado V;iIIe\ 

I 

1 

W;iTEll OIJALITY-C;roundwater in Eldorado 
Valley 15  predcimin;intly a sodiuin-bicarbonate type 
\\ i t t i  high concentrations 01. total dismlved solids 
i i n d  it tncdiiiiii to high salinity harat-d (Rush and 
Huhel, 1006). Hihini-ic analyses of the groundwater 
lrimi WCIIY i n  Eldoradi) Valley indicate that 
coiicctitfiition~ 01 total dissolved solids, sulfate, and 
~hloi-ide cxcced drinking witcr standards in some 
iireas. Although data itre generally lacking for 
met;il\ itnd i)ilter trace con';tituents for the area, the 
~:i-ewiicc o i  l i iy t i i r ic  mining districts suggests that 
Ilie\e c ~ ~ t i s t i t i ~ c ~ i t ~  may he present in the 
groiinclirttter i n  the vicinity of former mining areas. 
Iron,  1c:id. ~nangane\c, tncrciiry, and nitrate have 
bwii dctectcd i t i  gi-outidwater at  levels exceeding 
thcii- r t y c c t i \ , e  iiiiixiniiini contaminant lev& in  the 
Sc:irclili,clit ;irc;i. according to information on file 
bvi t l i  t l ic C~'Iark Coutity Dcparlment of Health 
Service\ ( 1 3 u q o  atid Ciianipaoli, 1988). 

4.5.6 I3iological Resources 

T h e  scitniti'ir n;inics of plants and animals 
inciittonecl i n  { h i \  wctioii :ire givcn in Chapter 2 of 
A p p e t i d i ~  11, Biolq!ical Resources. The Eldorado 
Valle) i \  \ \ i t h i t i  tlic Moj:i\,e Descrt. Creosote bush 
;iiid wliitc httr.;a:rc :ire t l ir '  d(iiiiin;int shruh species 
\i.ithin \tic Solar Enterpi-ise Zone. m y  washes i n  
Illis iirea ~ i l t u i i  haw \tatids of catclaw itcacia. To the 
titirtli  this :II~C;I, 011 llir iine-textitred saline or 

alkaline soils close to the playa, four-wing saltbush, 
shadscale, green ephedra, seep weed. and bud sage 
are the dominant plants (BLM, 1992). 

Common animal species are similar to those 
described for the Mojave Desert habitats on the 
NTS. This site is not habitat for niule deer or 
bighorn sheep (BLM, 1992). although these species 
do  occur in some of the surrounding mountain 
ranges. 

The threatened desert tortoise is the only threatened 
or endangered species that occurs at this site 
( U S  Fish and Wildlife Service, 1994). The density 
of desert tonoises in the area was estimated at 
8 per km' (20 per hi ). This site occurs 
immediately adjacent to the Paiute-Eldorado 
Critical Habitat Unit for the desert tortoise (U.S. Fish 
and Wildlife Service, 1994). The site is not a critical 

1 habitat for the desert tortoise (U.S. Fish and 
Wildlife Service, 1994). The Paiute-Eldorado 
Critical Habitat Unit lies immediately east and south 
of the site. The site was excluded by Boulder City 
from a conservation easement granted to Clark 
County for the conservation, protection, restoration, 
and enhancement of the desert tortoise. This 
easemenl(85,617 acres) surrounds lands designated 
for a Solar Enterprise Zone facility. No current 
candidate plant or animal spccies (6 I Fli 7596) are 
known to occur within the Eldorado Valley site. 
The banded gila monster, a state-protected species, 
may occur in  this area (BLM, 1992). 

No plant species are known to occur within the 
Eldorado Valley site that have been listed as 
threatened, endangered, or candidate under the 
Endangered Species Act or by the state of Nevada 
(16 U.S.C. 1.531, 1973; BLM, 1992; 58 FK 188, 
1993; NAC. 1994). 

4.5.7 Air Quality and Climate 

This section includes a description of the air quality 
conditions at Eldorado Valley. including 
climatology, meteorology, and anihient air quality. 

CLIMATOLOGY AND M€TEOKOUX;Y-Although 
there are no weather stations in Eldorado Valley, the 
climate can he represented on the basis of stations 
in  Boulder City and Searchlight. In  gcneral. 

I 
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Eldorado Valley exhibits the low humidity and low 
annual precipitation characteristic of the climate of 
Clark County. The warmest month is July,  when 
the tneiin monthly maximum temperature is 40 "C 
( I  04 O F ) ,  and January is the cooIest month with a 
mean monthly minimum of 0.5 'C (33 OFF). The 
average monthly wind speed ranges from 11 kph 
(7 rnph) in Ileccmher to I8 kph ( I  1 mph) i n  April 
and June. Diurnal variation i n  wind is common, 
reflecting the differential heating of the ground. 

I AMBIENT AIR OUALITY-Eldontdo Valley is 
I located within Nevada Intrastate Air Quality 
I Control Region 147, which is designated 
i unclassiti;ible/ attainment for all criteria pollutants. 
I The closest Class I Prevention of Significant 
1 Ileterioration area is Grand Canyon National Park, 
i approximatcly 9(I kin (56 mi) east of Eldorado 
I Valley. Because E l h a d o  Valley is largely 
I undeveloped, the[-e are few ciiiission sources in the 
I arcii. Typical sources include mining and milling 
I operations off-road vehicle, railroad, and aircraft 
I traffic; and fugitive dust. 

I 

The closest ti~nattaiiitiieiit area to the Eldorado 
V;illey is the Las Vzgas Valley, which is a 
iioiiattiiinrneiit area for PM,,, particulates and carhoii 
dioxide and borderline tionattainment for ozone. 
Eld(irado Valley borders the Las Vcgas Valley Air 
Quality Notiattiiiiiment Area on the west and north. 

4.5.8 Noise 

The :tcoiistic environment 01 Elilorndo Valley can 

coiiimunitic\ (Section 4.1 .X) .  Noise ~~icasurenicnts 
liiive not heen miide at the Eldorado Valley Solar 
1:nterprise h i i c  facility site. The major sources of 
n o i s e  would he aswcialcd with prevailing 
meteorological conditions, such ;is wind. Traffic on 
lJ.S. llighway '3.5, which trimsects Eldorada Valley 
j u s t  east of the site. a l s o  geiici-ales noise. 

4.5.9 Visual Resources 

he cl. awlled . . '  .. as uninh;thited desert or small rural 

I 

The Ilrndscapc chat-acter of Eldorado Valley is 
typical of the Great Basin. Rcgional topography 
co i i s i s t s  0 1  ni(iuntain ranges aminged in a north- 
south oricntiiti(rt~. srparated by  btmad valley\. The 
exi~ti i i< view\c:ipe iiicl~icle~ two Bureau of l and  

I 
I 

I Management Wilderness Study Areas located in the 
I McCullough Range and one in  the Eldorado 
I Mountains, U.S. Highway 95, portions of 

Boulder City, power transmission lines, gravel 
quaries, and electrical substations. The Bureau of 
Land Management Wilderness Study Areas are 8 
km (5 mi) from the proposed site. The landscape at 
Eldorado Valley is corninon to the region, and 
because of the amount of cultural modifications, the 
scenic quality has been designated a s  Class C. 
U.S. Highway 95 has an average daily traffic of 
5,000 to 7.000 vehicles (NDOT, 1993a). Therefore, 
Eldorado Valley would Iia\,e a high sensitivity I c v d  

4.5.10 Cultural Resources 

Eldorado Valley lies in southern Ncv a d, a , ,ni ' area 
with a prehistory that may span the past 
10,000 years or more. Properties ranging from the 
early prehistoric period to historic mining and 
ranching sites are known. 

Groups of Southern Paiute and Mohave peoplc 
lived within or used parts of the project area at thz 
time of first European contact. The Colorado River 
defines the southern boundary of Southern Paiute 
territory where i t  formed the core of Mojave 
territory (Stoftle and Dobyns, 1982). Southern 
Paiute groups foraged widely for wild plant foods 
throughout southern Nevada and also practiccd 
horticulture at select oases in the Las Vesas Valley 
and on the Virgin and Colorado Kivcrs. The 
Chernehuevi, a closely related gi-oup, took over 
inuch of Mohave Indian traits, including floodplain 
agriculture, and routinely cooperated uith the 
Mohave i n  raids against enemies, such in the 
Cocopa and Halchidhoma. Howevet-, the 
Chernehuevi were occasionally at war with the 
Mohave theinselves (Kelly and Fowler, 1986). l h e  
Mohave focused on floodplain agriculture, but also 
utilized wild plant and aniiiial foods and f i s h .  

Geographically, Eldorado Valley extends from 
Boulder City to Searchlight. The region of  
influence includes areas south of Boulder City 
iic1,jacent to U.S. Highway 95 near thc jiinctioii with 
State Route 60. A 2,000-acre zone is pr"pused for 
a parabolic ti-ough gcnerating station, wtnlc exiiting 
natural gas pipc line corridors would he used ttn 
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were hoth physical ant1 spirirnul p i i t i t  (Ld i rd ,  
1976). The h .nnph Gei i f~rnl i i ig .Sin</? (~o i i c l ud rd  
thar the McCii l lough Muuitroin.s in ' i i id i  dif;iw the 
wesfern edge [if El(ium(lo Voile?) tire of  nincli 
concprn fo Americrnz lnilimii pwple.  hotii Sonrhrrn 
Puirrte mid Muhave. Accorrlin,q to the l i~rrnpah 
.stndx tliesr Aniericrrii Inriitin pivipli, i i u i ~ e  trails, 
siicred sires, p lnnr .  inid mi i i z ( i / . s  of ui ir i i rol  
i inporfancr in I I I P  McCirl loiigli ,blloiiritniii.v, r i te 
nssocinted Eldoi-ado Vrrlley, ( i i i r l  ifi rlir Eldioriirio 
Moinitains (BLWII and V m r ,  1982). A 1973 vtnily (?j  
!he Navajo-McCulloii,qh truwniissiun line right-of- 
way  j irrther indicates die pre.smcP of t r i d i r i o n d  
use plants, errr/y Piriro Sivirs-.srylr p r i ~ j e d e  points. 
nnineroii.y l i thic scatter.s, onil ,cririiiiny stone 
fraginenfs thnf "[ire re la ted to the  s i , e i l  i.iitlierin&g 
rrcrivities possibly o j  tlw Iorrr Pniiite peop1e.s" 
(Rrooks ei a/ . ,  1975). Preiioiis s t i rd ies  hi i i .13  hi'i~n 
,yeogruphir.nlly l i i i i i t id  t o  ( I  /<,I,. p 1 n c ~ e . r  withit i  
Eldorado Vtrliey 01- i i i  rici,yhhoriif,y oreus, so ii 

coinpiere c.nltiir(i1 iisse.s.\nwnr of tlir Eldorcrdo 
Valley is  not pussihii, wir l io i i r  ri.sitiiiq othpt- i w r t i o n  
if the wil ley wit11 A nwrictiti Inilioii p m p l e  

4.5.1 1 Occupational and I'ublic Ilealtli and 
Safety 

The Eldorado Valley site proposed for siting a Solar 
Enterprise Zone facility is currently undeveloped 
desert. Baseline liealtli ;ind safety considerations 
associated with the environment include the 
potential for heat stroke and exhaustion (primarily 
during summer months), ddiydration, and 
poisonous spider and make bites. Other physical 
hazards include tripping or stumbling h u a r d s  
associated wilh the derett torimin. 

4.5.12 Environmental Justice 

Existing demographic conditions for Environmental 
Justice are discussed in Section 4.1.13. This 
discussion includes conditions for Eldorado V;illey. 

4.6 Dry Lake Valley 

The Dry Lake Valley site is near the Apex industrial 
area, several miles norrheast of thc intersection of 
U.S. Highway 93 and Interstate 15. The Nevada 
Power Company has identified 3,600 acres for 
development of a Solar Enterprise Zone facility. 
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The DOE would enter into a partnership agreement 
with the solar industry, Nevada stakeholders, and 
university systems to develop the solar-generating 
facilities. The arm is bounded on the southwest by 
development in the Apex industrial area and on the 
southeast by Interstate 15 and the Dry Lake Range, 
which runs parallel to the highway. 

4.6.1 Land Use 

Land i n  Dry Lake Valley is used for a limited 
number of activities as discussed in the following 
Land Use Designations section. Also discussed in 
this section is the infrastructure related to Dry Lake 
Valley. 

4.6.1.1 Public Land Orders and Withdrawals. 
This section is not applicable to Dry Lake Valley. 

4.6.1.2 Land-UseUesignations. Land use in Dry 
Lake Valley is limited to three types: industrial, 
municipal waste disposal, and land-use management 
by federal agencies. Industrial land use is limited to 
the Apex area immediately south of the proposed 
Solar Enterprise Zone facility site. Current 
industrial tenants at Apex include Kerr-McGee 
Chemical C o p ,  Chemstar Inc., and GeorgiaPacific 
Coi-p. Silver State Disposal operates a waste 
landfill and waste processing facilities in the 
southern part of the basin east of Interstate 15. 

4.6.1.3 Site-Support Activities. Site support in or 
adjaccnl to the Dry Lake Valley includes a power 
substation, a power tie, a phase shifter and 
autotransformer, and transmission lines; a natural 
gas pipe line ; a landfill; and a fiber-optic line 

1 (DOE/", 1994b). 

SERVICES-Services discussed for Dry Lake 
Valley include law enforcement and security, fire 
protection, and health care. 

Law hlorcement  and Securitv-Dry Lake Valley 
is not secured or resti-icted. Law enforcement is 
provided by the Clark County Sheriffs Department. 

Fire Protection-Fire protection for Dry Lake 
Valley is provided by the U.S. Bureau of Land 
Management. 

Health Care-First aid stations \vould he located 
near field activities, if required. 

UTILITIES-At the Dry Lake Valley site, located 
adjacent to the alternative Solar Enterprise Zone 
location, Nevada Power Company owns and 
operates a 345/230-kV substation. a 345-kV tic with 
Pacific Corp, a phase shiftcr, and a 345/230-kV 
autotransformer. A 230-kV line i s  also present that 
delivers power to the internal transinision system 
of Nevada Power Company. Nevada Power 
Company is currently constructing two power plants 
at the Dry Lake Valley site that will provide a total 
of 144 megawatts (MW) and has plans for two 
additional plants that would provide an additional 
144 MW. The current transmission capacity could 
accommodate 305 MW of solar-generated power; 
however, after the additional power plants are 
completed, the Dry Lake Valley system will be able 
to accoininodate only 25 IMW of additional power 
derived from alternate sources. This can only he 
achieved by investing in the construction of a 
generator bay. Transmission capacity greater than 
25 MW would require additional trnnsmission 
facilities. Up to 140 MW of solar power could be 
generated with the addition of a 4 8  kin (30 mi) long, 
230-kV circuit from the Dry Lake Valley to the 
Northwest substation, plus additional substation 
equipment. With either scenario, the total 
transmission capacity is relatively low because of 
plans for constructing gns combustion turbines at 
the site. Should this constriictioii n o t  occur, the 
transmission capacity would be greater. 

Four natural gas pipe line s are within 187 k m  
( 1  16 mi) of the Dry Lake Valley: Transwestern 
Gas, 187 km (1 16 mi); El Pax) Gas, 75 km 
(109 mi); Southwest Gas, 24 km ( 1  5 mi); and Kern 
River Gas, 2 km (1 mi). Nevada Power Company 
anticipates tapping the ncarhy Kern River pipe line 
to supply the new gas turbine at the site. However, 
results of studies related to land, water, and electric 
transmission capacity must he evaluated before 
determining whether this apparently readily 
available gas supply can he uwd. I f  so, it is 
assumed that all necessary natural gar infrastructure 
required for solar support would he in place. 

I 4.6.1.4 Airspace. Dry Lake V;illey is located eat1 
I of the NAFK Complex undei-neath the northern 
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I portion of the Las Vegas Class B airspace that 
I begins at 2.438 m (8,000 ft) mean sea level. All 
I aircraft operating in this area must be under positive 
1 control of Nellis Approach Control (see 
I Section 4. I .1.4). 

4.6.2 Transportation 

Transportation at Dry Lake Valley is discussed with 
respect to on-site traffic, off-site traffic, 
transportation of materials and waste, and other 
transportation. 

4.6.2.1 On-Site Traffic. This section is not 
applicable to the Dry Lake Valley. 

4.6.2.2 Off-Site Traffic. Interstate 15, a four- 
lane, divided lreeway, is the major regional access 
to tlie Dry Lake Valley site. In 1993, Interstate 15 
had iiii average annual daily traffic of 
1 1,550 vehicles and operated at a level of service A.  
U.S. Highway 93 runs north and south from the 
intersection of southwest-northeast-trending 
Interstate 15. Las Vegas, Nevada, is 35 km (22 mi) 
southwest OF this intersection, and Glendale, 
Ncvada, is 42 km (26 mi) northeast of this 
intersection. At Glendale, State Highway 
168 trends northwest for 39 km (24 mi) and 
connectc with U S  Highway 93. 

1.6.2.3 Tramportaliun of Materials and Waste. 
Tr:insportation of waste and materials is not 
expected at the Solar Enterprise Zone facility site. 
Thcreforc, this section is not applicable to Dry Lake 
Valley. 

4.6.2.4 Other Transportation. Air or rail 
transpottation of workers or materials to the Dry 
Lake Valley has nut been proposed; therefore, these 
f. : ",. d ~ i l i t i ~ s  have not been exiimined i n  detail. The 
nearest rail line to tlie Dry Lake Valley site is the 
Union Pacific line that parallels Interstate 15 just 
cast of the site. No rail spur exists on the Solar 
Enterprise Zone facility site. Airfield facilities do 
not exist on the site. The nearest ail-port is the 
North Las Vegas Air Terminal. Traffic information 
i n  the vicinity of the Dry Lake Valley Solar 
E n t e r p i x  Zone facility location is discussed in 
Section 3.6.2.2, Off-Site Traffic. 

4.6.3 Socioeconomics 

There are no residences in  the Dry Lake Vnllcy. 
Current land use, exclusive of federal land 
management, is for industrial purposes, such ac 
manufacturing and municipal waste disposal. The 
valley is located i n  Clark County. Nevada. and 
general existing socioeconomic conditions are 
presented in Section 4.1.3. 

4.6.4 Geology and Soils 

The physiography, geology, and soil conditions i n  
Dry Lake Valley are discussed in t h k  section. 

4.6.4.1 Physiography. The Dry Lake Valley is a 
topographically closed basin comprised of about 
414 km' (1 60 mi') (Figure 4-60). Elevations within 
the basin range from about 1.21 9 i n  i4,OOO ft) on 
the west i n  the Arrow Canyon Rangc. iu about 
601 m (1,970 ft) at Dry Lake Playa. The Dry Lake 
Rangc on the southeast rises to  an elevation of only 
about 1,036 rn (3,400 ft). On the south, the Dry 
Lake Valley is separated from the Las Vegas V;illey 
by a narrow topographic dividc. A somewhat 
broader divide on the north and noittieast separates 
Dry Lake Valley from the California Wash. On the 
valley floor, the major features are thz inany washes 
that drain the bounding upland areas and the pl;iya 
i n  the central part of the valley. 

4.6.4.2 Geology. The general geologic condition\ 
and mineral deposits of the Dry Lake Valley have 
been described by the Nevada Bureau of Mines and 
Geology (Longwell et al., 1965). The general 
geolo&y of the valley comprises threz major 
geologic units: alluvium, Tertiary valley-fill 
deposits, and Paleozoic carhon;ite rocky. The 
alluviuin occurs over the valley floor and comprise\ 
interbedded gravels, sand, silt, and clay. The total 
thickness of alluvium is about 305 111 ( I  ,Oi)l) f t ) .  

The Tertiaty valley-fill deposits include thc Muddy 
Creek Formation, which was dcposited ove1- n largc 
area of Clark County. Thrsc deposits are found i i i  

the area between the Dry Lake Valley iind the 
California Wash arid prob;hly occur under thc 
entire valley floor area. The .Midi) Creek 
Formation is comprised of a sequcocc of 
interbedded fine-graincd and coar\e-g~-ainuJ 

' 
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sediinents, including claystone, siltstone, and minor 
sandstone. Gypsum is common in  the more fine- 
grained dzposits. and a conglomerate is common 
along the margins of the depositional basin. The 
thickness ofthe Muddy Creek Formation in the Dry 
Lake Vdlcy is iiot known, hut is probably at least 
several hundred feet in most areas. 

I 

The Paleozoic rocks of the Arrow Canyon Range 
and Dry Lake Range comprise a thick sequence of 
limestone, dolomites, and quartzite. In the Arrow 
Canyon Range, this sequence includes, in  
descending order, the Birdspring Formation, Monte 
Cristo Limestone, Sultan Limestone, Lone 
Mountain Dolomite, the Ely Springs Dolomite, the 
Eureka Quai-tzite, and the Pogonip Group. These 
rocks outcrop in the mountainous areas and 
probably underlie the Muddy Creek Formation at 
depth tinder the valley floor area. The total 
thickness of Paleozoic rocks in the area is unknown, 
hut is probably several thousand feer. 

Two major geologic structures predominate in the 
Dry Lake Valley; the Arrow Canyon syncline and 
the Dry Lake Thrust Fault. The Arrow Canyon 
syncline is a structural trough that is believed to 
underlie the south-central part of the basin and 
occtirs along the eastern Arrow Canyon Range in 
the noithern part of the hasin. On the eastern part 
of the basin, in  the Dry Lake Range, the Ordovician 
Pogonip Group has been thrust over the uppermost 
Paleozoic (Kaibab, Toroweap, Coconino, and 
Birdspring formations). 

GEOLOGIC RESOUKCES-Potential mineral 
resources in the Dry Lake Valley include fluid 
minerals (oil, gas, and geothermal resources), non- 
energy leasable minerals (primarily sodium and 
potassium compounds), salable minerals (common 
sand, gravel. and rock), and locatable minerals 
(metallic and nonmetallic mineral deposits). The 
U.S. Bureau of Land Management (BLM, 1992) 
has detined the level of potential for development of 

I 

I 

I 

these mineral types. I 

The potential for geothermal resources is low, and 
although the oil and gas potential has been 
categorized by the U.S. Bureau of Land 
Management as moderate, there are only two areas 
with oil leases within the valley. One area is 

located in the central Arrow Canyon Range and 
includes about 8 km’ (3  mi’) of Dry Lake and 
Hidden Valleys. The second area encompasses 
about 10 km’ (4 mi? east of the Union Pacific 
Railroad’s Dry Lake siding. Two oil and gas 
exploratory wells have been drilled i n  the Dry Lake 
Valley (United Petroleum Corporation No. 1 Apex. 
and Pozil, Johnson, and Krug No. I Apex), but 110 

production has been reported from the basin. The 
U S .  Bureau of Land Management (BLM. 1992) 
has categorized the sodium and potassium potential 
of the Dry Lake Valley as low. Much of the area in  
the vicinity of the Dry Lake playa has a high 
potential for salable minerals, primarily silica sand 
and gravel, with the rest of the areas of alluvium 
classified as having moderate potential. I n  the 
consolidated rock areas of the Arrow Canyon and 
Dry Lake Ranges, the potential for salable minerals 
is low. The potential for locavable mineral 
resources is low over much of the valley; only in the 
Arrow Canyon Range and in portions of the Dry 
Lake Range is the potential classified as moderate, 

Although hundreds of mining claims have heen 
filed within the Dry Lake Valley, the historic 
mining production has been limited to the 
production of limestone and dolomite. Chemstar, 
Inc., has been actively mining and processing 
limestone in the Apex area for more than 40 years. 
No metallic mineral deposits have been developed 
in the valley. The Nevada Departmcnt of 
Transportation maintains several material site 
rights-of-way in the valley. 

4.6.4.3 Soils. The soils in the Dry Lake Valley 
are typical desert soils (entisols and aridisols). The 
soils of the area have been categorized into four 
series (Nevada Power Company, 1975). The 
Rockland-St. Thomas series occurs on the foothills 
and mountains with slopes of 15 to 50 percent and 
includes rock and cobbly loam. These soils are 
generally well drained and have a moderately rapid 
permeability. The Colorock-Tonopah series occurs 
at an elevation of 396 (1,300 ft) to 914 m (3.000 f t )  
in  areas with slopes of 2 to R percent. Colorock 
soils are gravelly to a depth of 0.3 m (1  ft) and have 
an underlying hardpan. The gravelly material has a 
moderate permeability but, because of the presence 
of shallow hardpan, has a low water capacity. The 
Tonopah soils, comprising sandy loam and gravelly 
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loiiiii. have high pernicability arid rapid dininage. 
Bard-Tonopnli soil\ i xc t i r  in xeas of 2 to 8 percent 
\lop$ between 357 m ( I  ,500 ft) to 914 m (3,000 ft)  
i n  elevation. These soils arc stony or sandy loaiiis 
that exhibit moderate periiieabilities and low water 
capacity. I3ard soils are g~ ive l l y .  sandy loams and 
gravelly sands with ii hardpan occurring at a depth 
of 0.3 to 0.6 ni ( I  to 2 It). The permeability (if the 
Rai-d soils is moderate, and tlie water capacity is low 

The sciils i n  the Dry Lake Valley are susceptible to 
erosion by wind and water (BLM, 1992). The 
potential for erosion is generally slight, except 
where the soils have been disturbed or along the 
hanks oC washes. There is also the potential for 
localized landslides on the steep slopes of the 
upland areas. 

The U.S. Bureau of Land Management (BLM. 
1992) indicates that the erosion susceptibility of the 
soils in the Dry Lake Valley is moderate to high in 
the northern part of the basin and low to moderate 
in the southern portion of the basin. The erosion 
condition ranges from slight to moderate. 

4.6.5 Hydrology 

Discussion of hydrology is divided into surface 
water and groundwater. Water supply in the 
vicinity is also discussed. 

4.6.5.1 Surface Hydrology. Surface water 
resoitrces i n  the Dry Lake Valley are meager, 
occurring only as ephemeral flow in  the streambeds 
that drain the upland areas o r  in temporary ponding 
of runol-f in  the playa. There are no gaging stations 
in  the Dry Lake Valley; total runoff has been 
estimated at 3.7 x 10.’ m’iyr (300 acre-feevyear) 
(Scott et al., I971 ). Heavy runoff events may result 
in  short-duration flows along reaches of  washes in 
the basin; however, most rainfall probably infiltrates 
and is transpired by vegetation or evaporated from 
the soil. 

Flooding is probably a recurrent problem over most 
of the valley floor area in the Dry Lake Valley. 
Kunoff  estimates made by the Clark County 
Kegional Flood Control District for the Apex area 
indicate that a rainfall event with a 0.01 recurrence 
intcrval will result i n  shallou, (less than 0.3 m [ 1 ft]) 

flooding over  cx te t i i i v r  area5 (Nevad;~ Power 
Compny,  1975). Such lloods typicglly occur as 
flash floods \ \herein thc dcptli c f  the  water in  t l i e  
alluvial channels caii cxcccd h;inkful conditions ;nid 
result in  \hect-f-low over h g c  a r u s  of the ;illuvi;iI 
fans that hound the pl;i)a. 

The Alkali Flat Dry I .aht i n  the Iltg Lake V d i c y  is 
roughly bisected by m i n e  0 1  the kind that could he 
used for a Solar Enterpi-ise Zone facility. 111 this 
area, inore frequent floods o1 longer duration are to 
be expected. Piinding i n  some areas of the di-y lahc 
may be present f i x  periods of sweral months or 
more. 

4.652 Groundwater. The Dn. Lake Valley is 
situated within the California Wazh Flow S>stem. ii 
subsystem of the rcgional Colorado Kiver Flo% 
System (Harill et al.. 1988). Groundwater that 
originates precipitatiirn ovi‘i- the upland arcah of the 
valley discharges out ofthc regional flow systcm near 
Ovenon, Nevada, about 29 kin (18 mi) to the east, 
ultimately reaching the Ciilorado Rivcr thlough a 
complicated pathway of groundwater and surface 
water flow including the Mtiddy River and 
Lake Mead. 

Groundwater under the Dry Lake Valley occurs at 
depths ranging from about 70 m (230 It) to 87 111 

(285 ft) (unpublished U.S. Gcologicd Survey data). 
Groundwater is derived from two r~urces:  recharge 
over the basin is 5.0 x I(T m i  per year 
(400 acre-feet/yex), and suhsurl,ice inflow 011 the west 
from Hidden Valley is 5.0 x lo( m ’  pcr year 
(4M, acre-feeuyex) (Rush, 1968). Groundwater i h  

discharged via subsurface outtlim to the California 
Wash at a rate of about 1.0 x 10“ ii’ per year 
(800 acre-feet/year). according to (Rush, 1968). 

There arc no springs in the D)r). Lake Valley. 
Groundwater is the only ;i\ailablr \\atcr resource. 
There are cunently only sir water iupply w d l s  in the 
Dry Lake Valley. Well yields \\ittiin thc h a i n  xe lo\v. 
rdnging from about 7h to  303 Limin (20 to 
80 galimin). According to information on file with the 
Nevada Division of Water Kesouires, thc committed 
groundwater resources if 1 .o x lo6 iyr 
(930 acrefeedyear) xe more thnn double the perennial 
yield of 5.0 x 10’ m’iyr (400 acre-feetiycar). Current 
groundwater (rights \i ithin the hnsin include 
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I 4.0 x 10’ tn’(308 acre-feet) for mining, 3.8 x 10’ m3 
I (308 acre-feet) for commercial use, 2.0 x 1 0  ’ m3 
I ( I  68 acn-feet) for industrial use, 1.0 x 10’ 111) 

(75 acre-feet) for municipal and quasi-municipal, and 
I 6.3 x 10’ rn3 (51 acre-feet) fol- other uses. As of 

October 1994, there were 16 applications for water 
1 rights i n  the Diy Lake Valley totaling 1.1 x 10“ mVyr 

(21, I55 acre-feeVyear). 

A iiiaster plan has been established for the Apex 
area in southern-most Dry Lake Valley (Clark 
County, l990a). A 21,000-acre industrial-use park 
is planned for the area with three tenants already 
operating. This iiiaster plan indicates that any water 
required for industrial purposes at the Apex site 
~ ,ou ld  have to be imported to the site. Further, the 
master plan recommends a policy that private wells 
be limited to low water-use industries that employ 
conservation tneasures. 

According to information on file with the 
U S .  Geological Survey, the groundwater in the Dry 
Lake Valley is generally calcium-sodium-sulfate 
type with a total dissolved solids concentrations 

I ranging from 700 to 1,000 ingL (700 to 1,000 
ppm), exceeding the primary drinking water 

I standard of 500 mg/L (500 ppm). Sulfate 
concentrations, reported for three wells in the basin, 

I range from 360 to 380 mg/L (360 to 380 ppm), 
about 40 percent more than the primary drinking 

I water standard of 250 mg/L (250 ppm). 

4.6.6 Biological Resources 

The xientific names of plants and animals 
mentioned in this section are given in Chapter 2 of 
Appendix k, Biological Resourc.es. The plant 
communities i n  the Dry Lake Valley are typical of 
those found in deep, sandy soils throughout this part 
of the Mojave Desert. The visually dominant plants 
are creosote bush and white bursage. Other 
common species include range ratany and Nevada 
ephedra. Areas around the playa are dominated by 
saltbush Blackbrush becomes the dominant shrub 
on the slopes of the Las Vegas Range (Clark 
County, 1990a). 

Animal species in  the Dry Lake Valley are similar 
to those described for the Mojave Desert habitats of 

the NTS. Bighorn sheep inhabit the surroundin? 
mountains 

The desett tortoise is the only threatened or 
endangered species in this iirea. Densities of 
tortoises are generally IOH. though some patchcs 

I with higher densities may occur (Clark County, 
I 1990a). No cuneiit candidate plant or animal 
I species are known to occur iii the Dry Lakc Valley. 
1 The U.S. Fish and Wildlife Service published the 
I latest list of candidate plants and animals on 
I February 28, 1996 (61 FR 7596). Pnor to this, six 

species of mammals, two species of birds. two 
species of reptiles. and four plant species that were 
identified as potentially occurring at this site were 
classified as candidates (Clark County. l990a; 
59 FR 219) and were addressed (Table 4-30). The 
updated Notice of Review has removed all of these 
species from candidate status. Two of thme former 
candidates are designated as State-protected and are 
likely to occur i n  the area: the western burrowing 
owl and the banded gila monster (Clark 
County, 199021). 

The Geyer milkvetch and the golden bear poppy are 
two plant species that may occur at the rite. These 
plants are designated by the state of Nevada as 
threatened with extinction and arc classified as 
“fully protected.” Gcyrr milkvetch was found in 
nearby areas, hut has not been found within the site 
boundaty. Three Category 2 candidate plants have 
been found at this site. A fourth Category 2 plant, 
Geyer mi lk \uch ,  was found in nearby areas, hut has 
not been found within the site boundary. 

4.6.7 Air Quality and Climate 

I This section includes :I description ofthe air quality 
I conditions at the Dry Lake Valley, including 
I climatology, meteorology, and ambient air quality. 

CLlMAKUXjY AND MFIUIROWGY--Allhough 
there are no weather stations in  the Dry Lake 
Valley, National Oceanic and Atmospheric 
Administration data on the cliinilte of the area are 
available for stations located in the Valley of Fire, 
Logandale, and North Las Vegas. In general, the 
climate of the valley exhibits the low humidity and 
low annual precipitation characteristics of the 
climate of Clark County. The warmest month is 
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July, when the mean monthly maximum 
temperature is 40 ' C  (104 O F ) ,  and January is the 
coolcst month with a mean monthly minimum of 
0.5  'C (33 "F). The average monthly wind speed 
ranges from 12 kph (7 mph) in December to 18 kph 
( I  I mph) i n  April and June. Diurnal variation i n  
wind is common, retlccting the differential heating 
of the ground. 

AMBIENT AIR OUALITY-The Dry Lake Valley, 
although in Clark County, is located outside of the 
Las Vegas Valley Nonattainment Area (see 
Section 4.1.7). This part of. Clark County is 
designated unclassifiableiattainnient for all criteria 
pollutants. Dry Lake Valley borders the 
notiattainment area on the north. The closest Class I 
Prevention of Significant Deterioration area is 
Grand Canyon National Park, 100 km (63 mi) 
southeast ofthe Dry Lake Valley. Because the Dry 
Lake Valley is largely undeveloped, there are few 
emission sources in the area. Typical sourceh 
include mining and manufacturing operations at the 
southei-n cnd of the basin; on-road and off-road 
vehicle, railroad, and aircraft traffic; and fugitive 
dust. 

Background air quality data for Dly Lake Valley are 
summarized in  Table 4-42. These background data 
are fot- the Ken-McGee plant and the Georgia- 
p au t ic  .' .. 
.Apex industrial area. No violations of ambient air 
quality standards have been reported for the 
pollutants monitored. Emissions from individual 
industrial developments should be evaluated on the 
basis of the emission rates, the size of the facility, 
seasonal variations i i i  process emissions, and 
source-specific atmospheric dispersion 
characteristics. 

4.6.8 Noise 

gypsum board production facility in the 

The acoustic environment of the Dry Lake Valley 
can be classified as uninhabited desert or small rural 
communities (Section 4.1.8). However, several 
noise producers are adjacent to or within the 
3.600-acre site. The major sources of noise would 
be associated with traffic on Interstate 15; which 
forms part of the eastern border of the site, the 
Union Pacific Railroad, which parallels 
Interstatc IS, and the Apex industrial area, southeast 

of the site. On the site, the Nemda I'o\ri~rCi)mp;in?. 
owns and ope!-atcs a11 elect[-ical wh\t;ition. ii phase 
shifter and an nutott-ansfortne1. i i n d  hit\ plans tcc 
construct four additional po\\cr l>laiil\. 
Meteorological condition\. such ;I\ \\itid. gcticrate 
noise at the site. 

4.6.9 Visual Resources 

The landscapc chwxtcr of the DIy Cnkc V;illc) i \  
typical of the Great 13asin. Kegionill topography 
consists of mountain r a n p  arratigrd i n  ;I nortli- 
south orientation, separated by h r w d  \ ;illt.y\. In 
addition to the niitiiriil sut-roitndings. tlir cxistt i ig 
viewscape includes iiit indu~triitl at-e;~. 
U.S. Highway 93, Interstatc 15, ;I irailrox, powe~- 
plant, and power transmission lines. The landxapc 
at the Dry Lake Valley is comtiioti to the  iqioii.  
and because of tlie amomt of cultut-al tiiodtfication% 
the scenic quality has heal de\iyiated ;I> Cl;~ss C. 
The average daily ti-iiffic 011 l t i iw \ i ; i i c  I 5  I <  l2,OO~l 
to 13,000 vehicles (NlIUI, I % % I ) .  Thet-cliwc, the 
Dry Lake Valley would h a w  :I high n s u a l  
sensitivity. 

4.6.10 Cultural Resources 

The Dry Lake Valley lies in  \i)utherti Neviid:~. titi 
area with a history that ma) <piin t h e  pa\[ 
10,000 years or more. Propertic\ r:mgin: from the 
early prehistoric period to histt~i-ic tr;in\portation. 
mining, and ranching are k n o n t i .  

When Europeans first entcred the iit-r:~ a rou t td  the 
Dry Lake Valley, t h q  ciicotiiitercd gtmtps of 
Southern Paiute people. Gri)tt[is that ;ire likely to  
have used resources found i n  tlie projcct nrra 
include the Moapa. Tule Spi.itigx. and 1-:is V e p s  
bands (Steward, 1938; Stoflle and h h y n s ,  19x2). 

Geographically, the D n  Lake Valley extend7 frotii 
Apex to well within thc Moapa Ki\er Indian 
Reservation. The area proposed for solar powcr 
development is within the Apex industrial area 
northwest of Interstate I S .  I t  cncompassea 
approximately 3,600 acres. 

I 

I 
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Table 4-42. Background air quality data for the Dry Lake Valley 

litriigrn Oxide" (,ig/m) 
I .  Kerr-McGec 
2. R(,nncville-Nevada's Georgia 

P. : .' ? '  .ILI~IC. i te 

u l fu r  Dioxideh (pg /m)  
I. Kerr-McCee 
2. Great Star 

'otal Suspended Particulate ( u g h )  
1. Kerr-McGee 
2. Unitcd Rock and Great Star 
3 .  Avena 
4. Georgia Pacific 
5 .  Bonneville-Nevada 

Average Period 
Annual 
0.017 
1.620 

Total 1.640 

Standard 2s.000 

Available 23.360 

3-hour 24-hour Annual 
0.010 0.004 0.001 
m 

Total lOO.100 

Standard 512.000 

Available 4 I 1.900 

Total 

Standard 

Available 

3o.500 5.ooo 
30.500 5.000 

91.000 20.000 

60.500 15.000 

24-hour Annual 
0.125 0.001 
4.600 1.480 
0.900 0.300 
2.800 0.900 
o.800 o.080 

9.200 2.800 

37.000 19.000 

27.800 16.200 

" Unitcd Rock arid Avcna emit no nitrogen oxides from stationary sources, Great Star. and Georgia Pacific wcre 
approved prior 10 Fchroary 8. 1988 

N o  sulfur dioxide impact from United Rock, Avcna, Georgia Pacific. Bonneviiie-Nevada. 

Source: Clark County. 1990a. 

RECORDED CULTURAL RESOURCES-Eight 
sites have been recorded directly within the project 
area boundaries. Most of these are associated with 
the shoreline of the Dry Lake Valley. Two 
processing localities were recorded as part of  the 
Overthurst Project (Rergin et al., 1980). Two other 
sites wcre recorded as part of the Kern River Gas 
Pipcline Survey (Kelly et a]., 1990). One site is a 

locality with a relatively high percentage of stone 
tools. 

Data recovery was conducted at this site and 
included surface collections and limited excavation 
of portions of the  site. Another site is untyped and 
includes two flakes and several pieces of  burned 
bone. There is also a temporary camp with rock 
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circles. Southern Paiute grayware pottery, and 
I niiiiierous pieces of lithic fragments. Two other 

riles were recorded as part of a transiiiission line 
survey (Rafferty and Blair, 1986). Both of these 
wei-e locatcd along the Dry Lakc Valley shoreline 
and both contained burned or fire-cracked rock 

I ~o~i~e i i t ra t ions .  Scveral of the sites previously 
1 descrihed h a w  heen i-ecoiiirncnded as cligihle for 
I the National Register of Historic Places. These sites 
I may provide inforination about late prehistoric use 
I 01- shoreline environments. A historic site that 
I traverses The Dry Lake Valley is the Mormon 
1 Road. which is listed on the Natiotial Register of  
1 Historic Places. This route, originally part of the 
I Spanish Trail, connected the Las Vegas Valley with 
I cities in Utah and California. Use of the Mormon 
I Road mainly postdates 1848 (Paher, 1971). 
I Portions of the Old Spanish Trail/Mormon Road 
I reiiiiiiii intact and huve been recorded as significant 
1 historic archaeological sites (Myhrer et al.,l990). 

S1Tk-S OF AMERICAN INDIAN 
.SIGNIFICANCE--7'/w CGTO kuows tliai the Diy  
Lukc V u l l i , ~  cirerr coutaim u wide rauge o j  
iu iportmr ciiliurd resource.Y. This kriow'leclge 
derives  froin previou.s Americari liirlinri culturul 
resource srirdit~.v ojj /lie nren c~rrd i i r led (luring the 
Harry A l le~ i -  Wiiruer Vulley (Beau 1utd Vurie, 1979) 
m c !  / / I ( ,  Iu~er~i ioui i t i~i~i  Power Project (Stuffle m d  

coucerm ~ i l o u g  ilririuiis proposd  poww line routes. 
7?ic,se p o w r  I i w  study n r < m  were locart.rl in the 
hnttoui uud alofrg the emtei-ti ed,Tc of the Dry Luke 
\'a//(,?.. Diiri i ig t l i1w .stiulies, elders ideiit$ieiI n 
wide rriuge ofpImt.s, rinii?inIs, ruid rirchaeological 
sitr.r withiri this vri/lt~\:.  A 1982 rnnil survev ?f 
Ameriiwi ludiuu pei~pli, iur!i~.oted nn "luterisiry cf 
Couct,ni" s ~ r e  u j 2 . 5  ou 11 4.0 scale (Srujfle and 
l )~hyu .s ,  1982). A 198.3 oti-site visit to the D v  Luke 
riren irirlii~ured iiiiiiieroii,s rock slielters thnt 
Auwricnri Iiirlinn p e ~ j ~ i i ~  coiisidrri,rl very .si,qnijkutit 
u u r f  [ l i e  pr('seiice of I0 Auiericari Iudiruz p1m1ir.r 
( S t o f l ~  i't ril., 198.3). T/ IP  c i~ / t i iml  ussessnieiit of the 
N ~ i ~ ~ r ~ j o - M i ~ C i i l l o u g l i  right-of-iwiy indicated the 
/~r'.si'~ii'i' of ei,qlir p1iiiit.s idei i l f ied elsewhere 11s 

Amrriciiti Iridiriri  plnrits. tuiiueroiis ari~lineulogicnl 
~i1e.s. nuif 1irtifii(.i .scufrers iu rlie Dry Liikr Valley 

I (Bronks el nl., 1975). Provioiis studies have beer1 
geograpl i ica l l~  limired, .so (I complete cii lturnl 

L)oh\.fl.r. 1982: St?ffll! f t  U l . ,  1983) .st1rrlies of Illilinn 

a.s~e.ss~?ieuf oj  the Dry L 7 k r  Valley i.r nor possihle 
withour visitiug ollrcr p~irrioiis o f t l i e  vnlle?.. I 

I 
I 4.6.1 I Occupational and Public Health and 

Safety 

The Dry Lake Valley site proposed for siting 21 Solar 
Enterprise Zone facility is currently undeveloped 
desert. Baseline health and safety considerations 
associated with the environment include potential 
for heat stroke and exhaustion (primarily during 
summer months), dehydration, and poisonous spider 
and snake bites. Other physical hazards include 
tripping or stumbling hazards associated with the 
desert terrain. 

4.6.12 Environmental Justice 

Existing demographic conditions for Environmental 
Justice are discussed in Section 4.1.12. This 
discussion includes conditions for the Dry Lake 
Valley. 

4.7 Coyote Spring Valley 

Information concerning the physical characteristics 
o f  the Coyote Spring Valley (Figure 4-61) is 
available froin a number of sources. The Clark 
County Department of Comprehensive Planning 
and the U.S. Bureau of Land Management havc 
compiled data on the soils and their erosion 
potential, biota, and habitat. The Nevada Bureau of 
Mines and Geology has published information on 
the geology and mineral resources of the valley, and 
the U.S. Geological Survey has published maps of 
the area and maintains databases on the water 
resources. The Nevada Division of Water 
Resources maintains a database on water resource 
use and availability and wells within the basin. The 
state of Nevada has information on air and water 
quality. The National Oceanographic and 
Atmospheric Administration keeps comprehensive 
climate records for numerous National Weather 
Service Observing Sites in southern Nevada, 
including sites that are close to the Coyote Spring 
Valley. 

I 
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Figure 4-61. Coyote Spring Valley and surrounding area 

4-234 Volume 1, Chapter 4 

~~ 
~ 

~ ~~ 



4.7.1 Land Use 

The Coyote Spring Valley includes privatcly owned 
land and land ndministercd by the U.S. Rureau of 
Land Management and the U.S. Fish and Wildlife 
Service. Most of the area located west of 
U.  S. Highway 93 is within the Descrt National 
Wildlife Range. Land in the Coyote Spring Valley 
is used for a limited number of activities as 
discussed in the following Land-Use Designations 
section Also discussed in this section is the 
infrastructure related to the Coyote Spring Valley. 

4.7.1.1 Public Land Orders and Withdrawals. 
This section is not applicable to the Coyote Spring 
Vdlcy.  

1.7.1.2 Land-Use Designations. Appreciable 
areas of the Coyote Spring Valley have been 
designated by the U S .  Bureau of Land 
Management for special management (BLM. 1992). 
The U.S. Bureau of Land Management has 
designated a portion of east-central Coyote Spring 
Vallcy ;is part of the Arrow Canyon Special 
Kecreation Management Area (BLM. 1993). This 
area will he managed for semiprivate recreation 
opportunities and the protection of cultural 
resources. The area between the wildlife range and 
U.S. Highway 93 includes portions of three 
Wilderness Study Areas: NV050-201, NV050-216, 
and NV050-217. Wilderness Study Area 
NV050-17 is located in northern-most Coyote 
Spring Valley and includes the southern Delamar 
Mountains. 

Wilderncss Study Area NV050-I56 is located on 
the east side of the valley and encompasses most of 
the Meadow Valley Mountains. Wilderness Study 
Area NV050-215 also occurs along the east side of 
the basin and includes the northern portions of the 
Arrow Canyon Range. 

The largest block of privately owned land is 
the Aerojet Project Area, located east of 
U.S. Highway 93 between the Rainbow Canyon 
Road 011 the north and U.S. Highway 168 on the 
south. A portion of this land was sold by Acrojet lo 
the Wylie Corporation. 

The Aerojet Project Area has been classified into 
four land-use types: (I) the project area of 

1 

I 

2,760 acres; (2) a buffer area of  I 1,230 acres of 
low-density tortoise habitat; ( 3 )  a 17.885-acre 
conservation rescrve of moderate to high tortoise 
density; and (4) n 10,735-acre power line corridor 
(Aerojet General, 1987). These areas are all located 
east of U.S. Highway 93, north oC 
U.S. Highway 168, and west of the Arrow Canyon 
Kange. 

The U.S. Rureau of Land Management has also 
proposed a util i ty corridor through portions of the 
Coyote Spring Valley. This corridor, to be 805 m 
(2,640 f t )  widc, would be located east of thc 
centerline of U.S. Highway 93 from the w i i t h  end 
of thc Aerojet designated corridor. This corridor 
would cross the Arrow Canyon Kangs and i n t o  the 
Dry Lake Valley area substations. 

Two small areas of privately owned land are located 
on the west side of U.S. Highway 93: thc old Butler 
Ranch which has been abandoned, and a silica sand 
mining operation. These two tracts contain only 
about 80 acres. 

4.7.1.3 Site-Support Acfivifies. The site support 
of the Coyote Spring Valley is limited to two 
transmission lines. There are no existing facilities 
for water, scwitge or waste disposal, or 
communications. 

SERVICES-Services discussed for the Coyote 
Spring Valley include law enforcement and 
security, fire protection, and health care. 

Law Enforcement and Security-The Coyote 
Spring Valley is not a secured or restricted area. 
Law enforcement is provided by the Lincoln County 
Sheriff's Department. 

Fire Protection-Fire protection is provided by the 
U S .  Bureau of Land Management. 

Health Care-No health care services are cumntly 
available on the site. 

UTILITIES-One transniission line roughly 
parallels U S .  Highway 93 and extends the entire 
length of the valley. The other transmission line is 
located 3 to 5 km (2 to 3 mi) wuth o f  
U.S. Highway 168 and extends as far west as 
U S .  Hig,hway 91. 
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4.7.1.4 Airspace. Airspace overlying almost all 
of the Coyote Spring Valley is the Sally Corridor 
portion of  the Desert Military Operating Areas. 
Sally Corridor is used primarily as the ti-ansition 
route between Nellis Air Force Rase and the NAFK 
Complex (see Figure 4-8). 

4.7.2 Transportation 

This section addresses on-site traffic, off-site traftie, 
transportation of materials arid waste, and other 
(ransportation for the Coyote Spring Valley. 

4.7.2.1 On-Site Traffic. This section is not 
applicable to the Coyote Spring Valley. 

4.7.2.2 Off-Site Traffic. U.S. Highway 93, a 
two-lane, two-way rural highway, is the major 
regional access to the Coyote Spring Valley site. In  
1991, U.S. Highway 93 had an average annual daily 
traffic of 1.21 0 vehicles and operated at a level of 
service B. U.S. Highway 168 provides access from 
the central pan of the basin to the Muddy Spnngs 
Area and Moapa Valley t o  the east. Access via 
unpaved roads is also limited to two main routes, 
the Kainbow Canyon Road on the north and the 
Desei-t Wildlife Kange Road on the west. There is 
iio rail access to the Coyote Spring Valley. 

4.7.2.3 Transportation of Materials and Waste. 
This section is not  applicable to the Coyote Spring 
Valley. 

4.7.2.4 Other Traruportatiorr. Air or rail 
transpoitation of workers 01- materials to the Coyote 
Spring Valley has not been proposed; therefore, 
thesc facilities have not been examined in detail. 

4.7.3 Socioeconomics 

The Coyote Spring Valley is located in Lincoln 
County. What follows is a discussion of general 
socioeconoiiiic conditions in Lincoln County. The 
county's land area is 2.7 x 10' k m 2  (10,635 miz). 
The total civilian labor force in 1991 was 2,068; 
4.5 percent or 94 civilians were unemployed. Sonic 
6.8 percent wet-e ernployed in agriculture; 
I .7 pzrccnt i n  manufactui-ing; 18.7 percent in 
wholesale and retail trade: 2.0 percent in finance, 
insurance, and ircal estate; 5.0 percent in health 
sei-vices: and the largest sector, 16.0 percent in 

public administration. Total pel-sonal income fur 
the county was S62.0 million, a 103.1-percent 
change froin 1980 personal income. 

The 1992 population for Lincoln County was 3,739. 
I( grew by 0.2 percent (less than I percent) between 
1980 and 1992. Housing stock in the county totaled 
1.800 with a vacancy rate of 26.4 percent. The 
number of houses increased by 6.8 percent between 
1980 and 1990. The construction of four homes 
maas authorized by building permits between 1990 
and 1992. 

Of the total students in Lincoln County (l,O66j, 
97.7 percent are enrolled in public elementary or 
high school. From 1986 to 1987, general revenue 
for the county was $7.2 million. Intergovernmental 
revenue was $5.6 million, and taxes accounted for 
$0.9 niillioii, 95.8 percent of which was property 
taxes. Direct general expenditures were 7.6 million. 
a 21.5-percent change from 1982 to 1987. 

4.7.4 Geology and Soils 

Physiography, geology, and soils are addressed in  
this section. Also briefly discussed are seismic 
activities and geolog' Tic resources. 

4.7.4. I Physiography. The Coyote Spring Valley 
is a topographically open basin comprised of about 
1,702 km' (657 mi 'j .  Elevations within the basin 
range from about 3.01 8 in (9,900 ft) on the west in 
the Sheep Range to about 650 m (2,114 f t j  at the 
outlet for the valley along the Pahranagat Wash. 
The Arrow Canyon Range on the southeast rises to 
an elevation of only about 1,586 ti1 (5,203 ft) .  On 
the southwest, the Coyote Spring Valley i'; 
separated froin the Las Vegas Valley by the 
Las Vegas Range, with a maximurn elevation of 
about 1,503 rn (4,931 i t ) .  On the valley floor, the 
major features are the many washes that drain the 
hounding upland areas and the broad alluvial fans 
and the Pahranapt Wash, iiii incised ephemeral 
stream. Hadland topography occurs where the 
Muddy Creek Fortnation is exposed in the east- 
centril part of the basin. 

4.7.4.2 Geology. The general geologic conditions 
and mineral deposits of the Coyote Spring Valley 
have been detailed by the Nevada Bureau of Mines 
and Geology (Longwell et al., 1965). The general 

I 
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geology of the valley comprises four nnjor geologic 
units: ; iIIuvium, Tertiary valley-fill deposits, 
Tet-tiary volcanic\, and Paleozoic carbonate rocks. 
The alluvium occurs over the valley floor and 
comprises interheddctl gravels. sand, silt. and clay. 
Thc ~iiiixitnimi thickiiccs of alluviuni is not known, 
hut thicknesses of I83 to 260 in (600 to 850 ft) 
have been penetrated by U.S. Geological Survey 
and U.S. Ail- Force test wells. 

The Tertiary valley-till deposits include the Muddy 
Creek Formation, which was deposited over a large 
area of Clark County. These deposits outcrop to the 
east of the Pahranagat Wash in the east-central part 
of the basin. The Muddy Creek Formation 
c<imprises a sequence of interbedded fine-grained 
and coarse-grained sediments, including claystone, 
hiltstone, and niinor sandstone. Gypsum is common 
in the more fine-gt-ained deposits, and a 
conglomerate is common along the margins of the 
depositional basin. The thickness of the Muddy 
Creek Formation in  the Coyote Spring Valley is not 
known, but is probably at least several hundred feet 
in  inost areas. The Tertiary volcanic rocks outcrop 
in the northern part of the Coyote Spring Valley and 
include tuffs and other volcanoclastic deposits with 
an unknown total thickness. 

The Paleozoic rocks of the Arrow Canyon, Sheep, 
and Las Vegas Ksn&es comprise a thick sequence of 
limestone, dolomites, and quartzite that include, in 
descending order, the Birdspring Formation, Monte 
Cristo Limestone, Sultan Limestone, Lone 
Mountain Dolomite, the Ely Springs Dolomite, the 
Eui-cka Quartzite, the Pogonip Group, middle and 
luwer Cambrian Limestones and Dolomites, and the 
Chisolin and Pioche Shale. These rocks outcrop in 
the mountainous areas and probably underlie the 
Muddy Creek Formation at depth under the valley 
floor area. 

A number of major geologic structures occur in the 
Coyote Spring Valley. The Arrow Canyon syncline 
is a structural trough that occurs along the eastern 
Arrow Canyon Range in the northern part of the 
basin. On the western part of the basin, in the 
Sheep Range, the lower clastic aquitard (formed by 
the Cambrian elastics) has been thrust over younger 
Paleomic rocks. The other predominant structural 
features arc a n  cast-west ti-ending lineament through 
the Muddy Springs area, which may be related to 
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the Pnhranagat Shear System, and a northeast- 
southwest trending lineament that extends from 
northeast the Coyote Spring Valley through Kane 
Spring Valley. 

MINERAL RESOUKCES-Potcnti;il mineral 
resources in the Coyote Spring Valley include fluid 
minerals (oil, gas, and geothermal resources), non- 
energy leasable minerals (primarily sodium and 
potassium compounds), salable minerals (common 
sand, gravel, and rock), and locatable minerals 
(nonmetallic mineral deposits) (BLM, 1992). Maps 
presented for the other off-site Solar Enterprise 
Zone facility alternative locations that show the 
resource potential are not available for the Coyote 
Spring Valley. 

Metallic mineral deposits are absent in the Coyote 
Spring Valley. The only known mineral deposits 
include a bentonitic clay deposit and sand and 
gravel. There are nunierous placer claims within 
the basin. Oil and gas resources are considered 
speculative. The Nevada Department of 
Transportation has three material site rights-of-way 
within the basin. The geothermal resources are 
moderate. The U.S. Bureau of Land Management 
has categorized the sodium and potassiutn potential 
of the Coyote Spring Valley as moderate. 

4.7.4.3 Soils. The soils in the Coyote Spring 
Valley are typical desert soils (Entisols and 
Aridisols). The soils of the area have been 
categorized into seven soil types (Aerojet General, 
1987). The Arizo soils form on alluvial fans with 
2 to 8 percent slopes and are deep, excessively 
drained gravelly and cobbly sand. The permeability 
is very rapid, and the available water capacity is 
very low. The Badland soil un i t  forms on the 
Muddy Creek Formation and is stratified sand, silt, 
and clay with gypsum and calcium carbonate. The 
Badland soils are severely eroded and are unsuitable 
for development because of slope and erosion 
limitations. 

The Colorock-Tonopah Association forms 011 2 to 
8 percent slopes on alluvial fans and are gravelly 
sands or very gravelly loams. The Colorock soils 
are shallow loam over a caliche layer about 1 ni 
(2 ft) thick and have a moderately rapid 
permeability and a very low available water 
capacity. The Tonopah soils are excessively 
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drained and deep. The permeability is rapid, and 
the available water capacity is low. 

The Glendale fine sand is limited to floodplains and 
terraces with 0 to '2 percent slope. The Glendale 
grades downward from a h e  sand to brown clay 
loam, silty loam, and very fine sandy loam. The 
permeability is very low, and the available water 
capacity is high. The Glendale loam occurs in  
similar areas, hut is well drained and has a 
moderately slow permeability and high available 
water capacity. 

The Rockland-St. Thomas Association occurs on 
very steep slopes in the foothills and mountain 
sides. The Rockland is in  areas of limestone 
exposures. The St. Thomas soils are cohbly loam 
that is well drained with a moderately rapid 
permeability and very low available water capacity. 
The Weiser cohbly sandy loam is a deep and well- 
drained soil that forms on steeper (15 to 30 percent 
slope) alluvial fans. The permeability is moderately 
rapid, and the available water capacity is low to 
very low. I 

I 
SOIL EROSION-The soils in the Coyote Spring 
Valley are susceptible to crosion by wind and water. 
The potential for erosion is generally slight except 
where thc soils have been disturbed or along the 
banks of washes. There is also the potential for 
localized landslides on the steep slopcs of the 
upland areas. 

The coils that are most susceptible to erosion 
include the Badland soil and the Glendale fine sand 
(.Aero,jet General, 1987). The Badland soil has a 
very high water-erosion hazard, nnd headward 
erosion occurs extensively in this unit. The 
Glendale fine sand is very susceptible to wind 
erosion. The erosion hazard for the Arizo soils is 
slight; the erosion hazard for the other soils types 
present is moderate. 

4.7.5 Hydrology 

Discussions of hydrology are divided into surface 
water and groundwater. Water supply in the 
vicinity is also discussed. 

4.7.5.1 Surface Hydrology. There are no 
perennial surface water bodies or streams in the 

Coyote Spring Valley (Eakin, 1964). The surface 
water resources are meager, occumng only as 
ephemeral flow in the streambeds that drain the 
upland areas or in temporary ponding of runoff in 
the playa. Surface water flows into the basin on the 
north via the Pahranagat Wash (shown as White 
River or Muddy River on some maps). Because of 
the presence of surface water reservoirs in southern 
Pahranagat Valley. little if any runoff enters the 
Coyote Spring Valley from the north. To the 
northeast, the Kane Springs Wash discharges vety 
infrequently to the Coyote Spring Valley. 

Surface water discharges from the Coyote Spring 
Valley into the upper Muddy Springs area through 
the Pahranagat Wash. Although there are no gaging 
scations within the basin, the U S  Geological 
Survey does maintain a gaging station i n  the 
Pahranagat Wash in Arrow Canyon, just east of the 
basin boundary. Flow in the wash occurs very 
infrequently, usually for only a few days during the 
winter and late suiiimer months. In some years of 
record, no flow occurred at all at this gaging station. 
For the 5 year period of record, the average annual 
runoff is 668,547 m'lyr (542 acre-feetlyear). The 
peak instantaneous discharge rate of 95 m'/sec 
(3,350 ft'kec) occuired on September 6, 1991 

Flooding is probably a recurrent problem over most 
of the valley floor area i n  the Coyote Spring Valley. 
Severe flash floods do occur infrequently in both 
the Pahranagat Wash and Kane Spring Wash. Such 
floods typically occur when the tributary alluvial 
channels exceed bankful conditions, resulting in 
sheet flow over large areas on the alluvial fans that 
drain to the Pahranagat Wash. 

4.7.5.2 Groundwater. The Coyote Spring 
Valley is situated within the White River Flow 
System, a subsystem of the regional Colorado Flow 
Systim (Harrill el al., 1988). Groundwater that 
originates as precipitation over the upland areas of 
the vallcy discharges out of the regional flow system 
near Overton, 29 km (18 mi) to the east, ultimately 
reaching the Colorado River through a complicated 
pathway of groundwater and surface water flow. 

Groundwater under the Coyote Spring Valley 
occurs at depths ranging from only 3 m (10 ft) 
below land surface in a perched aquifer in the 
vicinity of the Coyote Spring and the old Butler 
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Ranch to about 107 to l83m (350 to 600 ft) below 
land surface for the water table aquifer throughout 
the valley floor area (Buqo et al., 1992). 
Groundwater is detived from two sources: recharge 
over the basin (estimated at about 2.S x 10’ m’/yr 
12,000 acre-feet/yearl) and subsurface inflow 
on the north from the Pahranagat Valley 
(about 4 .3  x lo7 m’iyr 135,000 acre-feetiyear]). 
Groundwater is discharged via subsurface outflow 
to the Muddy Springs area and is appreciable, 

I estimated to he at least 4.6 x 104 d / y r  
(37,000 acre-feevyear). 

There are a number of springs in the Coyote Spring 
Valley (Eakin, 1964). The springs are situated 
primal-ily on the eastern slopes of the Sheep Range. 
Of the nine springs that have been identified, 
discharge data are only available for two, Coyote 
and Mormon Well Springs. Published estimates of 
discharge for both of these springs is less than 
4 L/min ( I  gal/min); however, some seasonal 
variations may occur with higher discharge rates in 
the late spring and reduced discharges during the 
summer and fall. As of 1992, there were 15 surface 
water rights totaling only 50,573 m’iyr (41 acre- 
fedyear) for springs i n  the hasin. 

Because of thc limited spring discharge and the 
irregular nature of surfxe water discharge, the only 
reliable water resource is groundwater. There is 
currenlly only one operating water supply well i n  
the Coyote Spring Valley. Well yields within the 
basin arc quite variable, depending on the aquifer 
that is used as a water source. In general, well 
yields from the alluvial aquifer are quite low, 
approximately a iew hundreds of liters (a few tens 
of gallons per minute), owing to the limited 
saturated thickness of alluvium that is present over 
much of  the basin. In contrast, exploratory water 
wells drilled into the underlying regional carbonate 
aquifkr by the U.S. Air Force were found to be quite 
productive, with one well capable of producing 
more than 11,356 L/min (3,000 gal/min). 

Because 01. the tremendous water production 
potential of the regional carbonate aquifer, there has 
bcen considerable interest in developing water 
supplies i n  the Coyote Spring Valley in support of 
defense. municipal, and industrial applications. As 
of 1994, there were no groundwater rights 

I appropriated within the basin (Buqo. 1996b). 

I 

I 

I 

However, there are many senior applications 
for groundwater appropriations in the basin. In 
1983, Nevada Power Company applied for 
1.6 m’isec (55.0 ft’sec). In 1985, Aerojet applied 

I for 0.17 mVsec (6 ft’kec), and, later in that year, 
Nevada Power Company submitted applications for 

I an additional 1.4 m3/sec (50 ftYsec). In 1986, 
Aerojet tiled 13 additional applications. bringing its 
total request to 747.97 mYsec (26,414 ftVsec). In 
1988, a single application for 0.44 m3/sec 
(15.46 ft-’/sec) was filed for ore processing and, in 
1989, the Las Vegas Valley Water District tiled five 
applications totaling 1.1 m3/sec (38 ft3/scc). None 
of these applications have been acted on, and there 
is considerable uncertainty regarding the potential 
for obtaining approval of new applications for 
groundwater to support a Solar Enterprise Zone 
facility. 

WATER OUALITY-According to information 
published by the Las Vegas Valley Water District 
(Buqo et al., 1992). the groundwater in the Coyote 
Spring Valley is generally a calcium-sodium-sulfate 
type with a total dissolved solids concentrations 

I ranging from 700 to 1,000 mg/L (700 to 
1,000 ppm), exceeding the Primary Drinking Water 

I standard of 500 mg/L (500 ppm). Samples of water 
from the alluvium have been found to have 
concentrations of iron and manganese that exceed 
drinking water standards, and elevated 
concentrations of tluoridc have been reported for 
wells completed in the carbonate aquifer. 

4.7.6 Biological Resources 

Extensive inventories and assessments of the 
biological resources of the Coyote Spring Vallcy 
have been perfonned as part of the U.S. Air Force’s 
MX Missile studies and as part of the Aerojet land 
withdrawal. Detailed information on the biological 
resources of the basin can be found i n  (Aerojet 
General, 1987), and is summarized i n  the following 
discussion. The scientific name of plants and 
animals mentioned in  this section is given in 
Section E.2.6, of Appendix E, Biological 
Resources. If the Coyote Spring Valley is selected 
as the most reasonable alternative location, updated 
surveys would he conducted in  support of a Solar 
Enterprise Zone-specific environmental document. 

I 
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The plant communities of thc Coyote Spring Valley 
are typical of those found in this part of the Mojave 
Desert. The dominant plants include creosote bush 
and white bursage. Mojave yucca, beaver tail 
cactus, and spiny menodom are subdominant (in the 
ba,jada areas: shadsciile, prince’s plume, and 
wolfberry are subdominant over badland areas; 
desert willow and cheesebush are subdominant i n  
wash arcas. There are no known federally listed 
threatened, endangered, or candidate plant species 
within the area designated for consideration as a 
Solar Enterprise Zone facility. 

The desert tortoise is the only threatened or 
endangered animal species i n  the Coyote Spring 
Valley. The Coyote Spring Valley is within critical 
hahitat lor this species. The U.S. Bureau of Land 
Management has designated a large area of the 
basin as an Area of Critical Environmental Concern 
to provide for management of the desert tortoise 
population in accordance with the U.S. Fish and 
Wildlife Recovery Plan for the desert tortoise 
(Mojave Population). The tortoise density of the 
Coyote Spring Valley ranges from 65 to 194 per 
km’ (25 to 75 per miz) with a total population of 
almost 18,000. according to the U.S. Bureau of 
Land Management. Detailed investigations by 
Garcia et al., 1982 indicate that the population in 
the vicinity of the proposed Solar Enterprise Zone 
facility location ranges from 26 to 233 per km2 
(10 to 90 per miz). Because of the relatively high 
density of tortoises and the pristine habitat 
conditions, the Coyote Spring Valley is considered 
one of the most valuable tortoise habitats in Nevada 
(herojet General, 1987). 

The desert bighorn sheep is a trophy big game 
species that has been classified as a sensitive 
species for management purposes by the 
U.S. Bureau of Land Management and Nevada 
Department of Wildlife. Bighorn sheep inhabit all 
of the mountain ranges surrounding the Coyote 
Spring Valley, and five intermountain migration 
routes have been identified. One route is 16 km 
(10 mi) northeast of a Solar Enterprise Zone facility 
site between the Delamar Mountains and northern 
Meadow Valley Mountains, and another route is 
located 1 0  kin (6 mi) to the southeast between the 
Arrow Canyon Range and thc southern Meadow 
Valley Mountains. 

I 

I 
I 
I 

I 

I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Although undocumented and unsighted within the 
Coyote Spring Valley, the banded gila monster, a 
State-protected reptile, may be present. This animal 
has been reported in the Maynard Lake area 
immediately north of the Coyote Spring Valley and 
to the cast in thc Moapa Valley. The most suitable 
gila monster habitat in the vicinity of the alternative 
Solar Enterprise Zone location is in the rocky areas 
of Pahranagat Wash and adjacent arroyos. If 
present within the Coyote Spring Valley, the density 
of this species is expected to be quite low. 

4.7.7 Air Quality and Climate 

This section includes a description of the air quality 
conditions at the Coyote Spring Valley, including 
climatology, meteorology, and ambient air quality. 

CLIMATOLOGY AND METEDROLOGY-Although 
there are no weather stations in the Coyote Spring 
Valley, National Oceanic and Atmospheric 
Administration data on the climate of the area are 
available for stations located in the Valley of Fire, 
Logandale, and North Las Vegas. In general, the 
climate of the valley exhibits the low humidity and 
low annual precipitation characteristic of the climate 
of Clark County. The warmest month is July, when 
the mean monthly maximum temperature is 40 “C 
(I04 OF); January is the coolest month, with a mean 
monthly minimum of 0°C (32 OF). The average 
monthly wind speed ranges from 11 kph (7 mph) in 
December to 18 kph (1 1 mph) in  April and June. 
Diurnal variation in wind is common, reflecting the 
differential heating of the ground. 

AMBIENT AIR OUALITY-The Coyote Spring 
Valley is located within Nevada Intrastate Air 
Quality Control Region 147, which is designated 
unc lassifiablelattainment for all criteria pollutants. 
The closest Class I Prevention of Significant 
Deterioration area is the Grand Canyon National 
Park, approximately 121 km (75 mi) southeast of 
the Coyote Spring Valley. Because the Coyote 
Spring Valley is largely undeveloped, there are few 
emission sources in the area. Typical sources 
include a silica sand mining operation in the north- 
central part of the basin; on-road and off-road 
vehicle, railroad, and aircraft traffic; and 
fugitive dust. 
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4.7.8 Noise 

The acoustic environinent of the Coyote Spring 
Valley can he classified as uninhabited desert or 
siiiall rural coinniunities (Section 4. I .8). Noise 
measiireiiicnts have not been made at the Coyote 
Spring Valley Siilai- Enterprise Zone site. Natural 
sources include wind and thunder. The major 
sources of nuisc would he associated with 
prevailing meteorological conditions, such as wind. 

4.7.9 Visual Resources 

I The landscape character of the Coyote Spring 
I Valley is typical of the Great Basin with extensive 
I v iews of linear mountain ranges and valleys 
I arranged in a notlh-south orientation. The valley is 
I surrounded to the southwest and west by the Las 
I Vegas and Sheep Ranges, Delarnar Mountains to 
1 the north, Meadow Valley Mountains to the east, 
I and Arrow Canyon Range to the south. The steep 
I and ntgged mountain slopes give way i n  the valley 
1 to gently sloping surfaces dissected by arroyos and 
1 washes. The visual quality of the area ranges from 
I Class B ti] Class C. Because of the surrounding 
I vista, the visual quality of the site has been 
I designated Class B. 

The proposed Solar Enterprise Zone facility in the 
Coyote Spring Valley is visible to the east from 
U.S. Highway 93. State Route 168 is 19 km 
(12 mi) south of the proposed site. The site would 
be visible fi-om BLM Wilderness Study Areas 
located in the Delarnar Mountains, Meadow Valley 
Mountains. and dong the west side of 
U.S. Ilighway 93. The BLM Wilderness Study 
Areas range from 2 km ( I  mi) to 8 km (5 mi) from 
the site. There are two ut i l i ty  corridors that roughly 
parallel these two routes. An abandoned ranch is 
located i n  the northern portion of the valley, and 
there is an active silica sand inining operation 
located adjacent to this ranch. The Kane Spring 
Wad1 cut5 from e a t  to west in the north part of the site. 

4.7.10 Cultural Resources 

The Coyote Spring Valley lies i n  southern Nevada, 
an arca with a prehistory that may span the past 
10,000 years or more. Properties ranging from the 
early prehistoric period to histoiic inining and 
ranching sites are known. A summary of cultural 

resources and associated impacts are descrihcd i n  
I (Aei-ojet General, 1987). 

SmS O I ; ' A M ~ ~ ~ G ~ N ~ ~ ~ ~ S / ( ; N / ~ ~ C ~ C ~ ~ ~ ~ I ~ / ~ ~  
Spriiig i.i ( i r i  ormi ori thr iwsrJ l r r r ik  oJt /w Meadoit. 
Virlley Moiirifoifis. TIitz CGTO krrows t l inr iliis .sire 
w i m i r t s  r i  i t i r l r  variety ifAiiirJricfiri Iiidim cirItiira/ 
resources. Tlie site ivus riudied hy Arwricim Iridirrii 
prwple diiriirg fltr I i ~ t ~ r i ~ ~ o i i r ~ f u i i i  Poiwr  Project 
(Sfq,fle arid Dohps,  1982). N i n e  liidimri-irse /)/arm 
w r e  irleritif?erl r i r i r i r t ,y thrrf oii-site i.rsir. ;!I( iirilirz,y 
rirscri w i l h i v  (Chilopsis linearis]. pi.irt( 
(Stanleya pinnata). mid ii'idflirrri (Lycium 
andcrsonii) (Stqffle urid Dohyns 1982). The Iar%ge 
desert t o r t o i . ~  ivas ohserwcl a /  this locatioii. The 
(irm corttoiris porrioris o f r i r i  origirinl Irirliari tr(ii1- 
i t ' n p i i  roailjrorri tiir bloiipn Volley 10 Prriiroriagnt 
Vulley. Arclineologi~~nl .ii(rwy qf the Iiiteriiioirrtfrriri 
l ' o i w r  P r q j ~ c f  r.orridor r i w d r t l  Y sites ririd 
20 . i c i~ t t e r~ l  f i r i d s  ( 7 ' k k e r  r't i d ,  1982). Kirowrl 
Ar?fericiin lridinir ciilti i i-id i-esotirces exist i i i  ilrr 
Coyofe Spriri,q nrerr, hut  it is irripo.\sihle to , f i r l l i  
uriderstirrid iht .  j~uteniiai irnpncrs 10 ciilrur(r1 
resoiirces without ddit iortr i l  .iysteirintic o i i - s i / ~  
resoiirce stirdies by Arnr,ricnn l r ldiarl  peopir.  

4.7.11 Occupational and Public Health ant1 
Safety 

The Coyote Spring Valley location proposed for 
siting a Solar Enterprise Zone facility is currently 
undeveloped desert. Baseline health and safety 
considerations associated with the environment 
include potential for heat stroke and exhaustion 
(primarily during summer months), dehydration, 
and poisonous spider and snake bites. Other 
physical hazards include tripping or stumbling 
hazards associated with the desert terrain. 

4.7.12 Environmental Justice 

Existing demographic conditions for Environmental 
Justice are discussed in Section 4.1.12. This 
discussion includes conditions for the Coyote 
Spring Valley. 
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