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SUMMARY 

1. PURPOSE OF AND NEED FOR ACTION 

In October 1984, Energy Fuels Nuclear, Inc. (EFN) submi tted to 
the U.S.D.A. For~st Servic~, Kaibab National Forest, a Plan of 
Operations to mine uranium on unpatented mining claims on the 
Tusayan Ranger District. The proposed mine is located in 
Coconino County Arizona,' approximately 6 miles south of 
Tusayan. The discovery of this ore body was made during an 
earlier exploratory drilling program approved by the Forest. 

The proposed Canyon Mine would involve disturbance of 
approximately 17 acres for the mine shaft and surface 
facilities, plus some new or improved roads within the Forest, 
depending on which ore transportation route is ultimately 
selected. The ore would be hauled to the licensed mill at 
Blanding,' Utah. 

The federal action considered in this document is the approval 
by the Forest Supervisor, Kaibab National Forest, of a Plan of 
Operations for the Canyon Mine (Appendix A) wi th reasonable 
mi tigation measures that are in addi tion to thos.e proposed by 
EFN. The Supervisor's decision may be to approve the -Company' s 
plan as proposed or to require modification of the p~an. 

2. SCOPING AND EIS PROCESS 

A primary objective of this Environmental Impact Statement 
(EIS) is to disclose for both Forest Service officials and the 
public, information sufficient to permit a reasoned evaluation 
of the environmental aspects and implications of implementing a 
range of project alternatives. 

An evaluation of the extensive public review of the Canyon Mine 
proposal indicated significant public concern about uranium 
mining in Northern Arizona. Although much of this concern is 
based on opposition to the eventual uses of uranium, there are 
also many concerns related to the effects of uranium mining on 
the human, physical, and biological environment. 

After intensive screening and evaluation, ten issues and 
concerns were identified for analysis in the EIS. These issues 
and concerns were used in the formulation and evaluation of 
alternatives and assessment of impacts. To varying degrees, 
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these issues and concerns are the focus of this EIS. However, 
other issues and impacts are identified and discussed as 
appropriate. 

1. What social and economic impacts will the uranium 
mine have on the local communi ties and Coconino 
County? 

2. What reclamation measures will be required for 
site restoration? 

3. Can proponent-incurred project costs be held to a 
reasonable level? 

4. What impacts wi 11 the mining operation have on 
important wildlife habitats? 

5. What effect wi 11 the mining acti vi ties have on 
forest vegetation? 

6. What effect wi 11 the mlnlng acti vi ties have on 
visual quality of the Kaibab Forest, state 
Highway 64, and the Grand Canyon? 

7. What effects will the mining activities have on 
the air quality of the surrounding area? 

8. What impacts wi 11 the mining transportation 
system have on the local environment and the 
management of National Forest System Lands? 

9. What impacts wi 11 the mining activi ties have on 
the soi I, and surface and subsurface water 
quantity and quality? 

10. What impacts will mining and ore transportation 
have on Indian religious sites and practices? 

Following scoping, the Draft Environmental Impact Statement 
(DEIS) was prepared for the Canyon Mine. The DEIS was 
transmi tted to EPA and the public on February 28, 1986. The 
public comment deadline was May I, 1986 though substantive 
comments received after that date were also considered and are 
included in the EIS to the maximum extent possible. The DEIS 
considered five alternatives in detail, including the No Action 
Alternative and four operational· alternatives. Those 
alternatives are described in detail in Chapter 2. 

The EIS has been revised to reflect the comments received on 
the DEIS. Important changes include: 
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1. Addition of Indian religious concerns as an issue and 
concern. 

The potential impact of the Canyon Mine on Indian religious 
si tes and practices was considered in the DEIS in conjunction 
with a general analysis of impacts on American Indians. 
Comments on the DEIS by the Hopi and Havasupai Tribes alleged 
that religious sites and practices would be adversely affected 
by the Canyon Mine, a concern which was not raised by the 
Tribes during scoping or earlier consultation with the Tribes. 
Based on those comments and continuing consultation with the 
affected Tribes, the Forest Service has added Indian religious 
concerns to the list of issues evaluated in det~il by the EIS. 
The text of the FEIS includes an expanded discussion of Indian 
religious sites and practices in the affected area. The Forest 
Service has also requested a meeting with tribal 
representatives at the proposed mine site to identify any 
specific sacred sites_ that might be disturbed by mlnlng 
activity. To date, neither Tribe has committed to a visit to 
the mine si te. Consul tation wi th the Tribes regarding 
religious concerns will continue beyond completion of the NEPA 
process. 

2. Expanded discussion of potential groundwater impacts. 

Several comments expressed concern about potential depletion or 
contamination of groundwater resources in the area, including 
potential impacts on seeps and springs which flow from 
underground aquiferi. The DEIS evaluated the impacts on 
surface and subsurface water as a major issue and concern. The 
DEIS concluded that adverse impacts either during or after 
mlnlng operations were extremely unlikely. In response to 
public comments, the FEIS includes an expanded discussion and 
analysis of groundwater conditions and potential impacts. The 
additional analysis confirms the conclusion of the DEIS that no 
adverse impacts are expected. The Preferred Alternative 
includes a monitoring well at the min~ site. If groundwater is 
present at the site, the well will discl6se any unanticipated 
changes in water'quality resulting from mine operations. 

3. AL TERNA TIVES CONSIDERED 
INCLUDING THE PROPOSED ACTION 

The maj or issues and concerns identified through the scoping 
process, management concerns of affected State and Federal 
agencies and pertinent legal and 'regulatory requirements were 
used in de~eloping suitable alternatives for analysis. The 
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alternatives to be considered in detail represent a reasonable 
range of opportunities that address the significant issues and 
concerns. Briefly the five alternatives developed are: 

1. ,No action, or disapproval 
Operations.. This al ternati ve 
data against which the impacts 
alternatives can be compared. 

of the Plan of 
provides baseline 
of the following 

2. Plan of Operations as proposed by EFN which 
includes using Haul Route #1 along the north 
boundary of Tusayan Ranger District and south of 
the Grand Canyon National Park; shortest distance 
overhead powerline; pooled worker transportation; 
ten 20-ton ore trucks per day to the Blanding, 
Utah mill; 5 to 10 year mining period; holding 
ponds for mine-yard runoff; 6-foot chainlink 
security fence; runoff channels around mine yard; 
,and potable water from ground water or trucked 
from Williams. 

3. Proposed Plan of Operations wi th the -following 
modifications: monitoring of air, soil and water; 
equivalent wi ldlife habi tat replacement; use 
ei therhaul route #1 or #2 along the northern 
boundary of the Tusayan Ranger District; modified 
diversion channels wi th dikes; and construction 
of a 35-car parking lot. 

4. Proposed Plan of Operations wi th the following 
modifications: monitoring of air, soil and water; 
equivalent wildlife habitat replacement; 
construction of haul route #5 off the east end of 
the Coconino Rim escarpment; and an overhead 
powerline along access road. 

5. Proposed Plan of Operations wi th the following 
modifications: monitoring of air, soil and water; 
buried powerline along access road; minimize road 
construction by use of haul route #7 near SP 
Crater (pending right-of-way acquisition across 
20 miles of State and private land), or haul 
route #6 which utilizes State Highway 64 south to 
I-40, east to US 89, north onUS 160 and 191 to 
Blanding, Utah. 

The intent of the general constraints, guidelines and 
mitigation measures contained in each alternative is to ensure 
that adverse environmental "impacts are avoided or minimit~d 

-during construction and operation of the proj ect, and during 
reclamation after mine closure. These requirements also aid in 
the process of identifying the Preferred Alternative. 
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4. PREFERRED AL TERNA TIVE 

No Preferred Alternative was identified in the DEIS. Based on 
the analysis in the DEIS and public comments received in 
response to the DEIS, Alternative 5-has been selected as the 
Preferred Alternative with one minor modification. Alternative 
5 included a buried powerlinealong the acces~ road to the mine 
site; the Interdisciplinary Team concluded that, given the 
relative temporary nature of the project, burying the pOwerline 
would increase costs significantly with no corresponding 
environmental benefits and the Interdisciplinary Team has 
therefore, substituted an above ground powerline. 

The operational elements of the Preferred Alternative are: 

1. 

2. 

3. 

-_/ 4. 

5. 

6. 

Expanded monitoring of soil, air and water (described 
in Sections 2.5.10 and 2.5.11); 
Modified surface water diversion structure (Section 
2.5.12); 
Use of haul route #6 (the all highw.ay route described 
in Section 2.2.1.1) or haul route #7 (the SP Crater 
road described in Section 2.2.1.1); 
An overhead powerline from Highway 64 following the 
access road to the mine site (Section 2.2.1.1); 
Transportation of mine workers by the company (Section 
2 . .2.1.1); and 
The mitigation' measures applicable to all alternatives 
(described in Section 2.5) including equivalent acre 
replacement of disturbed wildlife habitat and 
relocation of key wildlife waters. 

The DEIS noted that "Generally, no environmental impacts have 
been identified in any alternative which cannot be mitigated to 
a substantial extent." This conclusion i~ still valid. 
However, the Preferred Al ternati ve represents the combination 
of operational components, mitigation measures and haul routes 
which minimize potential impacts and best responds to the 
issues and concerns identified in the EIS. 

5. CONCLUSION 

Adverse.environmental impacts identified with past uranium mine 
activities in Northeastern Arizona and Northwestern New Mexico, 
such as radionuclide contamination of surface and ground water, 
radon gas emissions affecting the health of mine workers and a 
general degradation of the environment, can be minimized by 
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implementation of the monitoring, mitigation measures and 
operating procedures required in Alternatives 2, 3,4 and 5. 
The Preferred Alternative includes all of the monitoring and 
mitigation measures evaluated in the EIS. 

Throughout most of the analyses, potential impacts were 
analyzed by assuming extreme conditions in order to assure 
maximum confidence in the results of the analysis. 

There do not appear to be any significant adverse radiological 
impacts on the environment from the Canyon Mine Project. This 
conclusion is based on evaluation of existing and projected 
radiation, radon and dust. emissions levels, the requirements of 
the Clean Water Act and the watet quality permits applicable to 
the mine, and the fact that no discharge from the mine is 
anticipated. 

During mine operation the direct radiation from the ore piles 
will probably not be measurable at distances greater than a few 
hundred meters from the mine site. In any event, it should not 
be possible to distinguish the mine induced radiation from the 
variations in the natural radiation environment which currently 
exist in the vicinity of the site. 

Changes in radon gas levels in the communi ty of Tusayan from 
the Canyon Mine are projected to be too small to detect and 
will remain within normal radon level fluctuations existing in 
the environment. 

Ore transport to the mill will not expose inhabitants along the 
haulage route to any measurable increase in radiation. A few 
accidents may occur during the life of the mine when ore 
spillage occurs. A thorough and timely cleanup of any· spills 
will not pose a health hazard from the radiation of the ore. 

An extreme·flood event exceeding that to be expected once every 
500 years, followed by a total loss of the mine site diversion 
structures, could release several Curies of radioactivity from 
the ore piles to the downstream wash. However, residual 
contamination would be removed and returned to the mine yard. 
There would be no health hazard. The mine site is being 
designed to preclude accidental discharges to the wash; 
however, if an accidental release occurs, the impact must be 
assessed immediately and cleanup effected if the situation 
warrants. 

Social and economic impacts will likely be felt the most in the 
community of Williams and are generally considered to be 
beneficial because of increased employment. Population 
increases or other development in Tusayan will probably be 
discouraged by lack of housing, a limited water supply and a 
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small existing work force. However, because the resources of 
the town are limited, even small increases in population will 
r~sult in noticeable impacts. 

Development of the mine site could slightly reduce the amount 
of land available for Indian religious practices, including 
hunting and gathering activities. However, mine development is 
not expected to affect the current level of Indian religious 
practices in the area. An archeological review 'of the si te and 
consul tation wi th affected Tribes have fai led to disclose any 
specific sacred sites or properties which would be disturbed by 
any of the alternatives. 

In comments regarding other proposed actions on the Kaibab 
National Forest, the Hopi Tribe has expressed a belief that the 
earth is sacred and that it should not be subjected to digging, 
tearing or commercial exploitation. While this conflict has 
not been raised directly in relation to the Canyon Mine, it is 
acknowledged that commercial use of the Forest within the area 
of Hopi ancestral occupancy is inconsistent wi th these stated 
religious beliefs. 

Wildlife habitat on the Tusayan Ranger District or near vacant 
State and privately owned lands along haul route #7, can be 
adversely affected by the development of the mine site, 
improvement of the required haul routes and increased traffic 
flows over these routes. The additional mitigation measures 

. developed in Alternatives 3, 4 and 5 should be more effective 
in reducing these impacts than measures described in 
Al ter'nati ve 2. 

The use of state highways for haul route #6 in Al ternati ve 5 
should have no measurable impacts on adjacent wildlife habitat 
since the increase in traffic level resulting from the 10 ore 
trucks would be insignificant when compared to the 2800-3800 
average daily traffic that is already using these routes. 

The possibility of significant ground water contamination from 
the mine is remote. Ground water flows, if they exist, are 
likely to be at least 1,000 feet below the lower extremities of 
the mine. This, plus the low potential for encountering 
groundwater in the mine, effectively eliminates the possibility 
of contaminating the Redwall-Muav aquifer. Groundwater flows, 
if present, will be monitored by a test well drilled at the 
site. Water samples will be taken, and if contamination is 
found, the well will be pumped and the water will be held on 
site or discharged in accordance"with the Clean Water Act. 

Data and information contained in this EIS indicates that 
neither the Grand Canyon National Park nor Havasupai Indian 
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Reservation should be affected either directly or indirectly by 
the development of the Canyon Mine. This conclusion is further 
supported from the apparent lack of any environmental 
degradation (other than visual impacts and the obvious 
inconsistent land use) caused by the operation of the Orphan 
Uranium Mine, located 2 mi,les west of Grand Canyon Village on 
the south rim of the Grand Canyon. It was active during the 
period from 1956 to 1969, under regulatory guidelines much less 
restrictive than those which exist today. Radionuclide 
contamination of air, soil or water from the Orphan Mine has 
Aot been identified. For comparative purposes, the proposed 
Canyon Mine is some 13 air miles from the -rim of the Grand 
Canyon. Implementation of mi tigation measures in Al ternati ves 
2-5 will minimize the likelihood of any adverse environmental 
impacts on the Grand Canyon National Park. . 

Alternatives 3, 4, and 5 provide for postoperational monitoring 
of the air, so{l and water resources. Data will be compared to 
preoperation baseline data to determine if any significant 
environmental changes are qccurring. 

In summary, an evalu,ation of the development of the Canyon Mine 
has not identified any environmental impacts of Alternatives 
2-5 which cannot bemi tigated to a substantial extent through 
the implementation of the additional mitigation measures 
identified in the Plan of Operations and Alternatives 3, 4 and 
5. _ 

Comparison of Alternatives for Resolution of Issues and Concerns 

None of the project alternatives fully reso~ves all of the 
identified issues and concerns (IC's). However, by 
implementing the mitigation measures identified in Section 2.5, 
Alternatives 3, 4 and 5 are considered environmentally 
acceptable by the Forest Service. Alternative 5, with the 
substi tution of an overhead power line, has been selected as 
the Preferred Alternative. 

~IC #1-Social and econ6mic impacts on the community of Williams 
ana Coconino County as a whole are considered by the Forest 

. Service to be beneficial and virtually' the same for 
Alternatives 2-5. 

If the No Action Alternative were implemented, there would be 
no change in current levels of employment, income, tax revenue 
or output as a resul t of the Canyon Mine. Demand for public_ 
services would remain at- current levels. No cultural' resource 
sites would be identified or disturbed by mine development or 
road improvement or construction. 
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~. IC #2-Reclamation measures required at the. mine site are judged 
by the Forest Service to be satisfactory in Alternatives 2-5 
although measures called for in Alternatives 3-5 are more 
comprehensive and oriented toward improving wildlife habitat at 
the mine site upon its closing. Under the No Action 
Alternative, of course, no reclamation would be required at the 
Canyon Mine site. 

iflC #3 -The least cost alternative is Alternative 2. 
Alternatives 3-5 indicate increased expenditu.res of $360,000 to 
$1,300,000 can be expected depending on the haul route used and 
mitigation measures required. Increased expenditures are 
generally associated with mitigation requirements. The No 
Action Alternative would result in no construction or 
development costs, however, the costs of exploration and 
environmental review could not be recovered by EFN. 

~.IC #4.-Wildlife habitat will be affected to varying degrees in 
all alternatives depending on the ore haulage route used. 
Alternative 5 has the least impact on wildlife. Alternative 2 
would have the greatest impact because of a lack of mitigation 
requirements. Mitigation measures in Alternatives 3 and 4 
Should be effective in reducing the adverse impacts on wildlife 
resulting from increased road traffic. 

Alternatives 3-5 all call for "equivalent habitat replacement" 
resulting from the Forest· s assumptions about the impacts of 
decreased habi tat uti lization caused by the mine and expanded 
transportation system. Alternative 3 also includes a proponent 
choice of road closure during May and June in lieu of habitat 
replacement. 

The No Action Alternative would have no impact from mlnlng or 
ore transport on wildlife or wildlife habitat and would require 
no mitigation. Any benefits associated with construction of 
alternative wildlife waters or replacement habitat would not be 
realized. 

IIIC -#S-Im. Plementation. of Alternatives 2-5 will have a negligible 
- _ and insignificant effect on the make-up of vegetative types now 

present on the Tusayan Ranger District. The No Action 
Alternative would have no impact on vegetation at the Canyon 
Mine site. 

~. . IC -#6-Visual quality associated with the Grand Canyon will not 
be affected by the development of the Canyon Mine regardless of 
the alternative selected for implementation.· Alternatives 2-5 
will alter the short term visual quality at the mine site. 
Reclamation measures should effectively restore the area to its 
present characteristic landscape. 
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Haul route selection will have a iimited effect oil the scenic 
quali ties on the Tusayan Ranger District. Implementation of 
Alternative 4 would have the greatest effect by constructing a 
road off the Coconino Rim in a location that would be visible 
to travelers going to and from the Grand Canyon using the east 
Highway 64 entrance. The No Action Alternative would have no 
impact on the visual quality of the area near the mine site. 

Ie #7 -Implementation of Alternatives 2-5 will have no 
appreciable effect on the air quali ty, which includes' 
particulates, radon gas, or radioactive dust, at either the 
Grand Canyon or the community of Tusayan. Increases in 
particulate matter will be site specific along haul routes and 
at the mine site itself and are expected to be well within air 
quality standards. Current levels of· air quality in the 
vicini ty of the·. Canyon Mine si te and haul routes would be 
unchanged by the No Action Alternative. 

_
,e #8-Implementation of Al.ternative 5 and use of ei. ther the SP 
Crater haul route or the State Highway system would minimize 
impacts on National Forest resources and general forest 
environmental setting. It would, however, transfer the use, 
and resulting impacts, to private and State lands and existing 
highway systems at a greater cost to EFN. It is fel t the 
environmental impacts on adjacent lands would be less than the 
overall impacts associated with the transportation routes 
identified in Alternatives 2, 3 or 4 if either of these routes 
are used. 

The haul route identified in Alternative 4 would be most cost 
effective in providing a road that would meet long term 
management needs in the event other mines are developed in the 
eastern quadrant of the Tusayan Ranger District. 

Haul routes included in Alternatives 2 and 3 are the most cost 
effecti ve routes for hauling ore from the Canyon Mine to the 
mill in Blanding, Utah. 

No ore would be transported under the No Action Alternative. 

D ie #9 ;...Mi tigation measures and operational procedures included 
~ ~ ~ in Alternatives 3-5 will reduce the possibility of radionuclide 
~contamination to surface or subsurface water sources, and 
~~ identify any contamination at the earliest possible time. 

Alternative 2 does not include air, water and soil monitoring 
requirements to insure the operational designs of the mine are 
functioning properly. Under the Alternative 1, current 
parameters for water quanti ty and water quali ty would remain 
unchanged at the mine site. Soil resources at the mine site 
would not be affected. 
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Neither the water quality on the Havasupai Indian Reservation 
nor the Grand Canyon National Park should be enviro.nmentally 
affected by the development of this mine under Alternatives 
2-5. The Havasupai Reservation is located about 35 miles 
downstream from the mine si te. A documented lOa-year flood 
dissipated because of < topographic features, about 14 miles 
downstream· and 20 miles above the Reservation. Mitigation 
measures taken at the mine si te would prevent any significant 
downstream radionuclide contamination in the event of an 
extreme flood occurrence. 

~IC #10 -Implementation of Alternatives 2-5 will have no 
demonstrable effect on Indian religious si tes and practices. 

~ . Consultation with the Hopi and Havasupai Tribes has not 
identified any specific sacred site which would be disturbed by 
the development of the mine or any of the haul route options. 
Similarly, a detailed archeological review of the site has 
disclosed no sites of religious significance. 

In comments regarding other proposed actions on the Kaibab 
National Forest, the Hopi Tribe has expressed a belief that the 
earth is sacred and that it should not be subjected to digging, 
tearing or commercial exploitation. While this conflict has 
not been raised directly in relation to the Canyon Mine, it is 
acknowledged that commercial use of the Forest within the area 
of Hopi ancestral occupancy is inconsistent wi th these stated 
beliefs. 

Development of the mine site (Alternatives 2-5) and haul route 
options requiring new construction (Alternatives 2-4) could 
slightly reduce the land area available for Indian religious 
practices. However, the current level of religious activity is 
not expected to be curtailed by any alternative nor will access 
to any religious sites or areas be restricted. Furthermore, 
there is no physical evidence of Indian religious activity at 
the mine site. The development of the mine is not expected to 
significantly burden the traditional religious beliefs of 
either the Hopi or Havasupai Tribes. 

The Preferred Alternative will include only the limited impacts 
associated with development of the mine site, as the haul route 
options included in the Preferred Al ternati ve do not include 
any new road construction or significant reconstruction. 

The No Action Alternative would have no impact on Indian 
religious si tes or practices. The Hopi and Havasupai Tribes 
have expressed a preference for the No Action Alternative. 
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CHAPTER 1 

PURPOSE OF AND NEED ,FOR ACTION 

1.1 ,INTRODUCTION 'AND NEED FOR ACTION 

In October 1984, Energy Fuels Nuclear, Inc. -(-EFN) submi tted to 
the U.S.D.A. Forest Service, KaibabNational Forest, a Plan of' 
Operations to mine uranium _on unpatented mining claims on the 
Tusayan Ranger District, approximately 6 mi les south of the 
village of Tusayan (Fig. 1.1). The discovery of this ore body 
was made during an earlier exploratory drilling program 
approved by the Forest. 

Ore to b~mined at the. Canyon Mine is initially found, at a 
depth of 900 feet below the surface in-a breccia pipe occurring 
in the' Coconino Sandstone geologic for~ation. The pipe extends 
downward another 500 . feet into the' Supai 'Formation or to a 
depthdf :approximately 1,400 feet below the surface. The ore 
will be extracted from a single 8 foot by 18-foot vertical 
shaft which parallels the ore bearing breccia pipe. A second 
a-foot diameter'- ventilation arid emergency'escape/ 'shaft will 
also be drilled. ' 

The proposed Canyon Mine would involve disturbance of 
'approximately 17 acres for the mine, shaft and surface 
facilities, plus some new or i~provedroadswithin the Forest, 
depending on which ore transportation route is ultimately 
selected. The ore would be hauled to EFN' s licensed mill at 
Blanding, Utah, which has a dailyd'esigncapaci tythat far 
exceeds scheduled - ore production from the known _ uranium 
deposits being developed by EFN, inclu~ingtheproposed Canyon 
Mine. Estimated ore production from the, Canyori Mine will 
comprise about ten percent of the total' mill processing 
capacity. 

Initial public input on the Canyon. Mine proposal was sought 
during the months of December 1984 through February 1985, to 
determine the degree of public interest in the proposal and 
appropriate level of environmental review. A letter solic~ting 
public comment which summarized the Plan ,of Operations, ,the 
NEPAprocess, 'apel legal authorities applicable to the project, 
was mailed- to ' federal, state and local government agencies , 
affected - Indian tribes, the news media, and over 1,700 
individuals on,the Kaibab National Forest mailing list who have 
expressed an interest in mineral development o'renvironmental 
documents. , 
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exceeds scheduled - ore production from the known _ uranium 
deposits being developed by EFN, inclu~ingtheproposed Canyon 
Mine. Estimated ore production from the, Canyori Mine will 
comprise about ten percent of the total' mill processing 
capacity. 

Initial public input on the Canyon. Mine proposal was sought 
during the months of December 1984 through February 1985, to 
determine the degree of public interest in the proposal and 
appropriate level of environmental review. A letter solic~ting 
public comment which summarized the Plan ,of Operations, ,the 
NEPAprocess, 'apel legal authorities applicable to the project, 
was mailed- to ' federal, state and local government agencies , 
affected - Indian tribes, the news media, and over 1,700 
individuals on,the Kaibab National Forest mailing list who have 
expressed an interest in mineral development o'renvironmental 
documents. , 
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Over 200 letters were received by the Forest· ,Service in 
response· to requests for written comment. Analysisof,these 
comments, along with input received at ,several public rneetings, 
made it clear there was substantial public concern and 
controversy about this uranium mine proposal and its potential 
effects on the quality of, the human environment and that an 
envirpnmental impact statemerit should be prepared. 

'The Canyon Mine is located on one of many mining claims filed 
in Northern Arizona, and Energy Fuels is only one of several 
companies who have located such claims~ The uncertainty of the 
depressed domestic uranium market and many probfems associ'ated 
with the detection of breccia pipedeposi ts make, it impossib'le 
to predict the level of future mining activi ty and specific 
future mille locations~ There are no mi.ning 'proposals ·except the 
Canyon Mine at this time, but it is likelythatexploratioll and 
mining activity wil,l continue in several locations in Northern 
Arizona south of the Grand ,Canyon, for the foreseeable f!lture. 
Each ur~nium~ining proposal shciuld generate similar i~sues and 
have sim:tlar environmental impacts. A complete' analysis of the 
Canyon Mine through an environmental impact statement (EIS) 
will provide data and experience useful 1n "evalua.ting future 
mining proposals .' Furthermore, the data generated by an 'EIS 
and subsequent monitorin~ of the mining operations will enable 
the Forest Service to better evaluate the potential of any' 
cumUlative impacts 'associated>withadditionalmines. 

A prfmaryobjective of this ,E'ISis to disclose for both Forest 
Service officials ,. and· the public, information sufficient to 
permit a reasoned comparison of the envtronmelltalimpacts ,of 
implementing \ a range of· reasonableproj ect'al ter-natives .. , 

The federal action considered in this document is the approval 
by the Forest Supervisor,Kaibab National Forest , of. a Plan of 
Operat·ions for the., Canyon' Mine' ,(Appendix "A), and, the 
establishment of reasonable mitigation ,measures that are in 
addition to those proposed by EFN.The ·Supervisor'·s decision 
may be to approve the Compa.ny's plan as proposed or to require 
modification 9fthe plan. ' 

1.1.1 Statutory and Regulatory Authorities 

The general mining. laws provide a statutory right to explor'e 
and extr~ct certain mineral~ from National Forest, System 
lands'. The minerals subject to the general. mining laws ,are 
called, locatablemineralsi urariium is; one such mineJ:"al. The 
Forest Service is diiected to integrate, consistent with 
multiple-use management principles, ' the exploration, 
development and :removal' of locatable minerals wi ththe use and 
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conservation of other resources. This,policy~. is consistetlt' 
with various leg~slative mandates including the Organic Act, 
Mining . arid Minerals: :policy.'. Act, Federal Land 'Policy and 
Ma'nagementAct, and most rec'ently, the National Materials and 
Mineral Policy, 'Resear~h and Developmerit . Act. The Forest 
Service does not . have . the: discretionary authority . to deny 
access 'for the purpose' ofpr()sp~cting for' and extracting 
minerals on tpose Nation'al Forest System Lands that ar~ open to 
mineral entry. ' . 

. The· F'orestService is 'not aut'horized' .to manage locatable 
mineral . resources on . National Forest . System .. ,Lands .. '.' However, 
the Forest S7rvice isconcerned~ith methods and techniques Of 
prospecting, . exploration, mining, or mineral processing to the 
extent that certain methods or techniques have greater ,or 
less'er environrnental·,·impacts. 

It is the responsibility of the Forest Service to review and 
where necessary,modify'proposed plans,of op.erations . for the 
development of amine . 'Reyiewa'nd . modification of plans is to 
insure that· the mining operations will be conduGtedin a manner 
which .' minimizes, . prevents, ~mi tigates, .or repai rsadyerse 
environmentaL'. 'impacts ' .. on National Forest .' sys'tem lapCls ... The 
Forest'Service does not have the authori tytocategor'ically 
deny reasonable operations'proposed llnder the milling 'laws'~ 

A brief summary of . some laws and regulations' relevant to the 
ptoposedactionfollows. 

Statutory Authoritie's 

(1) General Mining Law of 1872 

EFN has thestatut()ryright under U .8. Mining Law ( 30 U.S • c. 
21.;...54) to enter oriop~nNati()naIF6rest System lands for the 

, purpose" of conducting exploration,' and mining activi ties. 
Development .• of-a····mine .issubject.,.to .. approval. of .a ... PI-an Of 

. Operations, and the Forest Service must adhere to the provisions 
of the National Environmental.Poli.cyAct (NEPA) and 36CFR 228 
before approving, . approving wi th condi tions ,ordenyiriga Plan 
'of, Operation. 

As' enact'edand interpreted; the General Mining Law expressly 
incorporates the .. fre~ access" principle of mineral entry on 
public lands:. 

Except as otherwise provided, all valuable mineral deposits 
in lands' belonging totheUriited States shall be free and 
open to exploration andpurchase. 

(2) Org:anic:Admini::;t'ration Act of June 4, 1897' 
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This ,isthe.Actthateventually,.created the 'NatiorialForest 
System .. The Act specifically mentions the 'mineral resource 

. Nor shall, anything herein·pr()hibit any person: f:rom 
entering upon such. forest reservation for all purposes, 
including ,that' for' prospecting, locating" anddevel()ping 
the' mineral resources thereof: ",provided, that such persons 
comply with the rules and regulations covering "such forest 
reserv~tions. ' , , 

Court decisions have ,,' interpreted this to.mean that the ~national 
forests are open for entry" for all 'proper and lawful. purposes, 
includ:ing that of prospecting, locating:and developing-' the 

'mineral resources thereof. II l6U •. S.C. 478. 

(3) Mining arid Minerals Policy Act of 1970 
, . ' -

This~ct establishes policy· for the, ,Federal Government related ' 
to all types of mineral activity and specifically addresses 'the 
development of domestic sources of uranium. 

Sec,. 2 . The Congress declares that it is· the continuing 
poliCY of the Federal Government inthe.nationalcinterest 
to foster and encourage private enterprise, in (1) the 
development" of economically sound, " and, ,stable "domestic 
,mining, minerals, ,metal ,and. mineral reclamation , industries, 
and (2) the, orderly and economic.deveTopmentbf domestic 
mineral' resources, reserves,' and reclamation of metals and 

, minerals to ,help assure ,satisfaction of industrial, 
security and environmental needs ... 

For the purpose of this Act, 'minerals" shall include 'all 
minerals and mineral fuelS including oil, gas, coal, oil 
shalean4uranium. . 

(4) Federal Land Policy and Mana g emellt Act of 1976 

Thi's ActcontainsprQvisipns. which direqtly relate'to minerals. 

Congress declares, that it is thep91icyof the United 
Sta fes that. ,. ,the public landsbe'managed: ina-manner 
whichrecqgnizes the Nation' sIleed' for <domestic sources of 

'minerals ~ " 

(5) . National Materials and Minerals Policy, Research and 
Development Act of 1980 

This Act had the purpoS,e of ,', reinforcing and" expanding 
previous laws passed by Congress dealing with the need· for 
a continuous supply of mineral' materials neqessaryto 
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maintain National security, 
industrial prodriction"etc. 

economical w~ll-being, 

~ 

Forest Service Regulatory Authorities 

Regulations protect the surface resources of the National 
Forests. during mining _ and prospeGting operations ;.and provide 
,for "rehabilitation of, lands afterward. The regulations are 
currently found in 36 CFR Part 228 - Minerals,; , They app'ly to 
National Forest System lands 'subject to location and entry 
under the mining laws . 

. Among /themaj or provisions of these regulations pertinent to 
thisEIS are the following: 

, 

* ,All operations under the, General Mining Law must. be 
conducted, insofar as . feasible, to minimize adverse 
environmental. impacts on the National Forests, and take 
into 'consideration requirements .formeetingFederal ,state, ' 
and local air and waterquali ty standards and solid waste j ~, 
disposal; harmony, with scenic values ; protection of fish 
and wildlife habitats;,' and minimization of road 
construction damage.' 

* The plan 'of operation~ must also show what steps the 
operator will take for feasible rehabilitation of~he area 
when ,the prospecting or mining is completed. " 

* Uponfi ling'the 'plan" of operations, the operator maybe 
required to furnish a bond commensurate with the 'expected 
cost of rehabilitating the area. 

* The plan. of' operations must be a"pproved by the authorized 
forest officer before any operations are conducted. 

In analyzing each plan for approval,the forest officer will, 
consider the economics Of the ~peration along with other 
factors in determining the reasonableness of 'the- requirements 
£or ,surface resource protection. The ~6rest 'Service will 
asse~s the. enviionmental i~pacts of the proposed operation, 
reasonable alternatives, and prepare "·any environmental 
documents ,that, might be required under the National 

= Enyironmental Policy Act. 
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1.2 SCOPINGPROCESS' 

Public involvement is necessary in the environmental analysis 
process in order to identify issues and co'ncerns relating to 
environmental impacts of the' proposed action. The issues and 
concerns are thellus'ed to 'define and formulate alternatives 
that specifically address these issues and conce'rns. Issues 
raised by the public and federal and state agencies serve as a' 
basis, for comparison of the alternatives. ,'Laws; regulations,' 
and land'managementdirectives a~e also considered in order to 
frame issues, formulate' alternatives and determine the overall 
scope of the evaluation. ' 

FollowingEFN's submission of the Plan of "'Operations , more thQ~ 
100 :copies of the plan were distributed to interested ,parties. 
The proposal received extensive media coverage. More' than 30 
articles concerning the proposal appeared in area newspapers 
'and magazines between October 1984 and May< 1985. Following the 
decision to prepare an EIS, a "Notice of Intent" was published, 
in the Federal Register on April' 30, 1985. Then, over 2,000 
scoping letters' were distributed by the Forest Service to 
federal, state and local government agencies, Indian, tribes, 
news media and interested individuals in preparation for' a 
ptiblicscopin~ session held in Flagstaff rin May 15, 1985. 

As a result of the analysis df the ,earlier public comments and 
agency". discussion, eleven preliminary areas of concern were 
identified~ The &IS seoping session, as well, as written 
comments received in response to ,the scop:i.ng le,tter, was used 
to further refine these issues and concerns and to identify any 
new ones which may have been overlooked. 

An evaluation of'the extensive public review of the Canyon Mine 
proposal indicated significant public concerns about, uranium 

'mining in Northern Arizona . Some comments 'were ,directed, to 
issues clearly within, the 'potential 'impacts, of the project, 

, such as impacts on wildlife. 'Others, i 'such ,as' nuclear 
proliferation, were le,ss directly associated ~i th it . All of 
the issues 'and concerns r.aised by the public were screened to 
determine which-were'" appropriate for consideration in ' this 
document as part of theNEPA, process .'. It was ,·determined"that 
comments which dealt with the desirability ofnuclearpower or: 
other uses of processed uranium,' or disposal of high level 
nuclear wastes would not 'be addressed by this document because 
the impact of this proposal on such issues is too far removed 
for meaningful analysis. Simi larly, detai led cortsideration of 
issues suth as the health of uranium miners or the history of 
uranium mining in other areas such as Grants , New Mexico, also 

. were determined to"be beyond the scope of this analysis. 
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As a result of the _ scoping process, - ten -issues and concerns 
wereide:ntified that to a -greater or lesser -- extent are the 
focus 'of this EIS~ These issues and concerns were,used in-the 
formulation 'and evaluation of alternatives. The ten issues and 
concerns (ICI--s) .are.: 

Ie #1. 

IC #2. 

IC #3. 

,IC #4. 

What social and,economic impacts will the uranium mine 
have on the local communit-iesandCbconino -County? 

What ,reclamation measures" will -be requi red 
restoration? 

for si te 
- I 

CanCompany~incur,red project costs beheld to a 
reasonable level? 

What impacts, will the - ml.nl.ng operation have on 
impor'tantwildlffehabitats? 

IC #5. What effect will the mining activities havEfon forest 
vegetat.ion? 

Ie #6 What effect wi 11 the ffil.nl.ng activities have >00' visual 
- quality of the '-Kaibab Forest, State " Highway 64, "arid 

the GrandCanyori? 

IC #7., What effects will the mining activities have on the 
air quality of the surrounding area? 

Ie #8. What impacts, will the mining - transportation system 
:have on the local environment and the management of 
Nationa~ Forest System Larids? 

Ie #9. What impacts' will the ml.nl.ng activities have on the 
soili and surface and subsurface water quantity and 
quality? ,-, 

,IC #lO~ What impact s -
transportation 
practices? 

will 
have 

'mining activities' -
on Indian religious 

1.2.1 Issues and Concerns Not Covered 
,as Separate Items in the Analysis 

and 
sites 

ore 
and 

-During thescopingprocess, several concerns were raised which 
arellotanalyzed - .asa.separate issue in _ thi's _ document. These 
concerriswillbe analyzed, but integrated _ into th.ediscussion 
of other related issues. Forexarnple,radiationandmitigation 
measures surfaced. throughout ,the, public involvement process as 
major concerns. -These<concerns are relevant to mariy issues 
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such as effects of the mining bperationon air 'qualitYisurface 
and subsurface water quality and reclamation measures. 
Similarly, monitoring requirements and questions related to 
impacts 'on the Grand Canyon are considered under each 
appropriate issue and 'concern. 

t.2~2Cumulative Effects 

Considerable,interest was generated under the general topic of 
addressing potential cumulative effects of, multiple mines on 
the' environment and: local population~ The question most often 
asked in this regard,was "how many mines will 'be too many, for 
the physical and biological environment to support without 
seriously affecting the human environment?" 

The potential for uraniumrniningon the Tusayan' Ranger ,District. 
of tp.eKaib.ab, N'atiortal Forest south of the Grand Canyon, is 
uncertain, and problematical.", While literally thousands' of 
mining claims, have' been ,filed in the.Tusayan area,this~ has 
1 i tt I.e reI atipntothenumber of mines that mayUl timatelybe 
developed. There are no known, proposed, mines'other than the 
Canyon Mine, on the Tusayan Ranger District south of the' Grand 
Canyon. ,The ,highly speculative nature ·ofmineral ,prospecting 
andexplor.ation,the fact that mining claims are located prior 
to di~covery of a mineral deposit, -the'"Gurrent depres~ed 
conditions.of ,the domestic llranium- market, and the highly 

, localized " I1:ature, of breccia pipe dep'Osits; allcontribut.~ to 
the, difficul tyinpredicting theex:tentof future uranium 
developments . Because , the exact ,schedule and location of ,future 

, mining, is not possible to, predict, this EIS .analyzes potential 
cumulati veimpactsby'hypothesizing ,the addi tion, ofseyeraln,ew 
mines in the area, deyeloped concurrently with the," Canyon Mine . 

The analysis ,for the Canyon Mine is based on a, 's1 tee ',," specific 
propos'aI.Based on components ofthepropos.al,effectsof,the 
mine operation_on various resource values s'pecific "to th~" mine 
site and affected. area can he-estimated ." UI?0ri implementation, 
intensive monitoririg of the" mine operation will allow 
assessment and, verification' of estimated impacts, ,and'· the 
relati veeffecti veness of prescribed mitigation measures,. The 
results "can then be used fo,r ,estimating individual and 
cumulative impacts ,Of suCcessive mine developments, as can,·the 
information" arid' data contained in specifictechnical'reports 
found in, the Appendices<. . 

If, in the future, additional mines are proposed intheg~neral 
area i data gathered through monitoring oftheCanyon:M:inewi 11 
greatly assist in the estimation of imp'acts of future 8i te 
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specific proposals. . It is therefore apparent· that moni toring 
of environmental effects of the Canyon Mine is desirable.' 

1.3' 'PERMITTING PROCESS 

There are a number of federal, state and local regulatory 
permi ts, controls and constraints which apply to the proposed 
Canyon Mine'. The following· list describes the primary permits 
and approvals necessary for implementing the proposed proj ect. 
EFNmustcomply with all applicable requirements. Additional 

. permi ts and approvals x:nayalso be riece.ssary during the life. of 
the projett. -

Permit or Approval 

Approve Plan of Operations 
(36 C.F.R. Part 228) 

c 

FEDERAL 

, Approve Rights~of-way or Special, Uses 
orr National Forest System Lands 
(36 C.F.R. Part 251) 

Consult· with U.S. Fish. and Wildlife' 
Service in compliance with Endang~red 
Species Act (16 U.S~C.1531, et seq., 
50 t.F~R. Part 402) 

Consult with Arizona State Historic 
Preservation Office in c,ompliance , 
with National Historic Preservation 
Act (16 U.S.C. 470 et seq .. , 36 C.F.R. 
~art 800) 

Consuli with affected Indian tribes 
in compliance with American Indian 
R~ligious Freedom Act (42 U.S.C . 

. 1996) 

Is~ue National Pollutant Discharge 
Elimination System (NPDES) Permit, 
if necessary . 

1.10 

Responsible Agency 

U.S.D.A. Forest 
Service 

U.S.D.A. Forest 
Service 

U.S.D.A. Forest 
Service 

U. S. D.A., Forest 
Service 

U.S.D.A. Forest 
Serv~ce 

U.S. EPA, Arizona 
State Department of 
Health Services 
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c 

,Issue National Emission Standards fo~' 
Hazardous Air Pollutants (NESHAPS) 
permit farRadon-222emissians fram 
underground uranium mines. [50 Fed. 
Reg 15 386 (1985)] (to be codified 
at 40 C.F.R. Part 61) 

Camply with Mine Safety and:Health 
St~ndards for Metal:and Non-Metal 
Underground Mines (30 C.F.R. Part 57) 

Comply ~ith Federal Motor Carrier 
Regulation~ (49 ~.F.R.~arts 390-393, 
395 -'397) 

Comply with Hazardous Materials Hauling 
Regulation~ (49C.F~R. Paris 171~173, 
177, 178) (Notificatianof ore spills.) 

STATE OF ARIZONA 

Permit or Approval 

Groundwater Quality.Pro~ection 
P~rmit [A.R.S. 45-511 to. 45-528 
(1985) and A.R.S. 36-1859(1986)] 

Canstruction Approval of an~site 
water and wastewater systems 
[A.R~S~ 36~1881 and A~R.S. 
36~132(8) .(1984)] 

Well Permit [A~R.S. 45~999 
(1984)"] 

NotificatianofOperation 

, Arizana Motor Carrier Safety R~gulations 
(Title 28, Sections 2401-2405) 
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U.S. EPA 

,U .. S .. Mine Safety and 
Health ' 
Administration 
Arizona State Mine 
Inspector 

Arizona_ State 
Department of 
Transportation 

Arizona State 
Department of 
Transportation 

Respansible Agency 

, ,Arizona, ,Department 
cif. Health Services, 
Division· of Environ
mental Health 
Services 

Arizona Department 
0.£ Health Service~, 
Division' af Envi ron-
mental Services 

Arizonabepartment 
of Water Resources 

Arizona Department' 
of Revenue 

Arizona Department 
of Transportation 
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COCONINO 

Building Permit for on""""site 
facilities 

Approval of on~site wastewate~ 
system 

county Building' 
Inspector 

County Health 
Inspecto-r 

'1.4 UNITS OF MEASURE FOR ESrlMA TING RESOLUTION. 

OF ISSUES AND CONCERNS 

The following is a table of units· which were used .to estimate, 
how well

c
eachalternative x;-esolves' the issues and mitig·ates ,the 

concerns. Th~y provided the analytical basis for the selectiori' 
of the Preferred Alternative. Not all issues and concerns can' 
be quantified. These are described innatrative form and can 
be ~ualitatively compared. 

Issue or Concern 

1. Social & Economic Impacts 

a. Local & RegiOnal 
Economic Impacts 

b. Effect on Williams 
,Water Supply 

1.·12 

units of Measure 

,-change in employment 
(primaty and secondary 
~number of jobs 
aff,ected) 

.~changes in tot~l annual 
income for Coconino 
County ($) 

-changes in total annual 
gross output for 
Coconino County ($) 

-annual tax revenues 
( sales, property and ' 
severance),' ($) 

~total storage capacity 
(ac'. ·~.ft . ) 

-potable City cQnsumption 
(ac.-ft./yr.) 

-Canyon Mine proj~cted 
heeds' (ac. -ft./yr.) 

COCONINO COUNTY 

Building Permit for on""""site 
facilities 

Approval of on~site wastewate~ 
system 

county Building' 
Inspector 

County Health 
Inspecto-r 

'1.4 UNITS OF MEASURE FOR ESrlMA TING RESOLUTION. 

OF ISSUES AND CONCERNS 

The following is a table of units· which were used .to estimate, 
how well

c
eachalternative x;-esolves' the issues and mitig·ates ,the 

concerns. Th~y provided the analytical basis for the selectiori' 
of the Preferred Alternative. Not all issues and concerns can' 
be quantified. These are described innatrative form and can 
be ~ualitatively compared. 

Issue or Concern 

1. Social & Economic Impacts 

a. Local & RegiOnal 
Economic Impacts 

b. Effect on Williams 
,Water Supply 

1.·12 

units of Measure 

,-change in employment 
(primaty and secondary 
~number of jobs 
aff,ected) 

.~changes in tot~l annual 
income for Coconino 
County ($) 

-changes in total annual 
gross output for 
Coconino County ($) 

-annual tax revenues 
( sales, property and ' 
severance),' ($) 

~total storage capacity 
(ac'. ·~.ft . ) 

-potable City cQnsumption 
(ac.-ft./yr.) 

-Canyon Mine proj~cted 
heeds' (ac. -ft./yr.) 



/ " 

c. Cultural Resburc~s 

d. SOQial Impacts 

e. City· & County Infrastructure 

1) Sbhobl Enrbllment 

2) No. of Polibe 

3) Fire Protection 

4) Medical Faci lities 

5} Housing 

2~ Reclamatirin of Mine Site 

a .• 

h. 

c. 

Need for Reclamation 

Measures/Methods 

Reclama t ion B.ond 
Assessment 

1.13 

-change in City's annual 
demand caused by the 
mine(%) 

;,...relative archeological 
site density along 
transpqrtatioh cor~idor" 

-lifestyle; beliefs, and 
attitudes 

~population change 

-enrollment 

.;.;.ntimber of police 

-amount· 

,....amount 

-:amount 

-area requiririg restora~ 
tion (acres) 

-revegetation 
-mixture (species) 
-applibation (type) 

--stabilizati()n of 
stockpiled topsoil 
(na rr ati vel 

~surface facilities 
remo~al{narrative) 

-radioactive waste 
dis~osal (narrative) 

~amou:nt ($) 
"(narrati ve) 
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3. Projecf and Mitigation Costs 

a. 

b. 

, c. 

Transportation 

Monitoring 

,Equi valent Habi tat 
Improvement 

d~ Site Reclamation 

e. Worker Transportation 

f. Cultural Resource Mitigation 

g. Powerline 

h. Right-of-Way Acquisition 

i . Total Project Costs 

4. Impacts, on Wildlife 

a. 

b. 

c. 

d. 

e. 

f. 

Elk Calving Habitat' 

Deer, Antelope & Turkey 
Fawning/Nesting Habitat 

Elk Mi~ration Routes 

Habitat Lost From New 
Road Construction 

Big Game Foraging Habitat 

Key Waters 

1.14 

-hauling ($) 
-c.onstruction ($) 
-maintenance ($) 

-radiation: 
-air, soil, & water ($) 

-groundwater: 
~well construction ($) 
-water sampling ($) 

-key waters:' 
-relocation ($) 

-createegtiivalent acres 
of foraging areas ($) 

-total' costs ($) 

-total costs ($) 

-total costs ($) 

~total costs' ($) 

-total costs ($) 

-net di~counted cost 
(NDC) ($) 

-acres potentially 
impacted (within .5 mi. 
of road) 

-acres potentially 
impacted' 

-percent of population 
potentially impacted 

-acres taken but of 
,production 

~acres directly impacted 

-number of waters 
irnpacted 
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/"" ..... , 

g. Total Acres of 
Habitat Replacement 

. 5. Effect on Vegetation 

a. Loss of Grazing Capacity 
and Timber Production 

1) Grazin~ Capacity 

2) Timber Volume 

~b. Loss of Vegetation 

c. 

1) 

2) 

3) 

Ponderosa Pine 

Pinyo"n-Juniper 

Foresb Vegetation 
Similar to Mine 
Site 

Threatened~ Endartgered 
and Sensi-tive Plant Sp:ecies 

6~ Effect on Visual Quality 
of the GrandCanyonj and 
Kaibab National Forest 

a. Impacts on Viewed. 
Landscape' 

b.. Impacts on Grand Canyon 
National Park and State 
Highway' 64 

1.15 

~percentofkey waters 
in affected area (%) 

-equivalent acres 
requi red Cac. ) 

~districttotal(AUM's) 
~amount lost (AUM's) 
-amount lost ,(%) 

-district annual 
allowable cut (AAe) 
(MBF/yr. '> 

-amourtt(ACC) lost 
(MBF/yr.) 

-amount (AAC) lost (%) 

" 

-district total (acres) 
-amount 'lost (acres) 
-amolln~t lost (%) 

-district total (acres) 
-amount lost (acres) 
-amount lost (%') 

~dist~ict tota~ (acres) 
-amount lost (acres) 
-. amoun t los t(% ) . 

-'-species present 
& amount .·of "impact 
(har~ative) '. 

~Forest Service visual 
qualitYQbj~ctives 
(narrative) 

~changes-irivisu~l 
quality 
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7~ Effect ori Air Quality at 
Grand Canyoh/Tusayan/and 
Mine' Site 

a. 

h. 

Predicted Impacts on 
Ai,rQllal i ty 

Monitoring 

·8. Effects of Transportation 
Route Selection 

a. 

b. 

Road Construction 

Haul1ngDistance 

Integration with Potential 
Future FotestResource 
Managem~nt Needs 

. '1.16 

-predicted impacts of 
. fugitive dust and rado'n 
gas emissions on air 
quality at Grand Canyon 
Natio"nal Park 
(narrative) 

. -predicted impacts of 
fugitive dust and radon 
ga~,emissions on air 
quality at mine site/ 
Tus~yah and along haul· 
routes 

Radon: (pCi/L) 
average for western U.S. 
prbjebted levels at: 

. -QwlTank 
Tusayan 

Par~iculates: (ug/m3) 
NAAQS"standards 
current levels 
projected levels 

1) mine si te . 
2) haulrou tes 

Radioactive Dust: 
"current levels 

(narrative) 
projected levels 

(ugjm3 ) '. 

-requirements (narrative) 

~new construction (miles) 
~reconstruction (miles) 

-to Cameron. (ton/miles) 

-degree of integrat~on 
(narrative) 
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d. Surfacing Material 

e. TrafficU~e ~n Haul Route 

f. Monitoring 

g. wildlife 

9. Impacts on Soil and Water 
Resources 

a. 'c·Radionuclide contamination 
·ofdownstreanl lands 
and waters by flooding of 
ore stockpiles at Mine Site 

1 .. 17 

-t6talrequired (vol. in 
cu~ yd~ & surface acres 
disturbed)"· 

-seas6nal average daily 
tiaffic count before 
project construction 

--projected average dai ly 
traffic count after 
project construction 

-:-increaseint.raffic (%) 

-traffic count after 
project implementation 

-radiometric surveys 
along haul roads (Y/N) 

-potential increase in 
impacted area of key 
wildlife habitat (ac.) 

~diversion channel 
capacity (cfs) 

"-
~expected~500~yr~ flood 

peak (cfs) 

~p():tential of flood 
watersre?chingo re 
stockpiles··· .. (narrative) 

'""'"potential of 100-:-yr. 
flood reaching lower 
portion of Cataract 
Creek (nairative) 
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CHAPTER 2 

ALTERNATIVES CONSIDERED INCLUDING 
THE PROPOSED ACTION 

2. 1 INTRODUCTION 

This chapter provides a general but concise description of the 
action proposed by EFN and a range of reasonable alternatives. 
The project was broken down into its operational components 
(separate elements that, when joined together, form complete 
project alternatives). Each operational component was then 
discussed, reviewed and screened by the Forest Service 
Interdisciplinary Team during the preparation of the EIS, in 
order to effectively reduce the number of alternatives to those 
which would be financially and technically feasible and 
environmentally acceptable. 

The maj or issues and concerns identified through the scoping 
process, management concerns of affected State and Federal 
agencies, pertinent legal and regulatory requirements and other 
relevant public comments were used in developing suitable 
alternatives for analysis. The alternatives to be considered 
in detai 1 represent a reasonable range of opportuni ties that 
address the significant issues and concerns. 

2.2 FORMULATION OF AL TERNA TIVES 

On November 29, 1978, the Council on Environmental Quality 
issued "Final Regulations for Implementing the National 
Environmental Policy Act" (NEPA) (Federal Register, Vol. 43, 
No. 230). In July 1979, the U.S. Department of Agriculture 
Forest Service issued Implementation Procedures for the 
National Environmental Policy Act (Revised November 1981, July 
1982 and June 1985), which further defines Forest Service 
procedures. The regulations are intended to provide federal 
agencies with efficient, uniform procedures for translating the 
law into practical action. 

The regulations direct that a reasonable range of alternatives 
be developed, and that alternatives are fully and impartially 
discussed and evaluated to disclose the environmental 
consequences of implementation of the proposed action and 
alternatives to the proposed action. One objective of the 
Forest Service is to develop a reasonable alternative which 
minimizes the environmental effects of project implementation. 
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The al ternati ves considered in detai I can be used to estimate 
varying degrees of biological and physical effects which may 
result from mlnlng operations. Generally, no environmental 
impacts have been identified in any alternative which cannot be 
mitigated to a substantial extent through the implementation of 
environmental mitigation measures. 

Section 2.4 describes the alternatives evaluated and the 
mitigation measures unique to the particular alternative, while 
Section 2.5 provides a description of mitigation measures 
common to all alternatives. 

2.2.1 Independent Operational Mine Components 
Considered in the Development 
of Alternatives 

A mining project generally lends itself to analysis by 
operational components. Operational components are those 
separate elements that when joined together, form complete 
project alternatives (e.g. alternative mining methods, haul 
routes, etc.). The comments received during the scoping 
process were also frequently aimed at specific components. All 
reasonable component alternatives identified from the proposed 
Plan of Operations were considered in the component analysis. 
Independent operational components considered were: . 

1. Haul routes 
2. utility corridors 
3. Transportation of workers 
4. Sewage 
5. Method of ore transport 
6. Mine production rate 
7. Method of mining 
8. Potable water 
9. Site configuration 

Variations in location and geographic setting were considered 
for all design and operational components except the actual 
mine site., which is fixed by the ore body and claim ownership 
and control. 

2.2.1.1 Operational components requiring 

separate alternative analysis 

Each operational component was evaluated based on its potential 
to produce environmental effects. 
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(1) Haul routes. 

Development of new or improvement of existing transportation 
systems on National Forest System lands have the potential of 
altering the general forest environment and setting. 
Consequently, proposed changes in existing transportation 
systems are viewed as having implications on the existing 
management of the Tusayan Ranger District. 

A detailed analysis of the possible haul routes in the 
transportation component was undertaken, in order to identify 
the most effective haul routes (Appendix B). The analysis 
considered costs as well as environmental consequences to 
narrow the range of feasible haul route options. This was 
accomplished by comparing ore hauling routes to the individual 
issues that could be affected by changes in these routes. 
Figure 2.1, 2.1A, 2.2 and 2.3 are maps of the routes by 
assigned number. Table 2.1 lists the amount of new 
construction and reconstruction needed on each route. 

Route #1 is the northern route south of the north Forest 
boundary proposed by EFN in the Plan of Operation. There will 
be a slight realignment near Hull Cabin. 

Route #2 involves slight modifications to route #1, including 
realignments north of the mine site to avoid the Hull Cabin 
area. 

Route #3 is the shortest alignment that could be devised 
without excessive new road construction. Route #3 requires new 
road construction to drop off the Coconino Rim escarpment near 
Newt Lewis Tank. 

Route #4 incorporates a southern alignment to avoid key 
wildlife habitats, and then turns north and links up with route 
#3 at the Coconino Rim. Route #4 requires the same 
construction as in route #3 to drop off the Coconino Rim. 

Route #5 traverses the southern portion of the Tusayan Ranger 
District. It requires new road construction off the Coconino 
Rim near the eastern.boundary. This route was considered based 
on the possibility of future mining in the eastern quadrant of 
the Tusayan Ranger District. It is included to evaluate the 
environmental impacts and cost effectiveness of such a route in 
the event additional mines are proposed. 

Route #6 involves almost entirely all highway haulage, except 
for the 4.8 mi les from the mine si te to State Highway 64. It 
eliminates the need for extensive new road construction. 
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Route #7 is a southern route that utilizes highway hauling and 
an existing road across State and private lands near SP 
Crater. It also minimizes road construction on the Forest and 
avoids most of the key wildlife habitats and waters. 

TABLE 2.1 -- Haul Route Lengths and Comparison of Construction 
Needs by Haul Route 

Route 
Number 

1 
2 
3 
4 
5 
6 
7 

New Construction Reconstruction Tota1 1 
----------------------------miles----------------

3.6 23.9 27.5 
4.1 21.3 25.4 
4.4 19.6 24.0 
4.4 30.0 34.4 
2.9 30.6 33.5 
-0- 4.8 4.8 
-0- 29.8 29.8 

1Total length on Forest roads (off black-top). 

Haul Route Evaluation 

As a result of the evaluation shown in Table 2.2, five 
potential haul corridors were identifj.ed which will be 
incorporated as discrete component parts in the analysis of the 
four project alternatives. 

without a sophisticated weighting analysis of. the various 
issues, any numerical ranking of the potential routes would be 
meaningless. The routes are thus ranked subjectively as 
providing a low, medium, or high resolution of the affected 
issue. These ratings are only meant to show relati ve impacts 
of the haul route options. 
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TABLE 2.2 -- Screening Matrix For Transportation Component 

Issue 1 

IC#3, Costs minimized: 
-maintenance Ml 
-construction M 
-haul costs H 

IC#4, Wildlife 
-elk calving areas L 
-key big game areas L 
_key waters M 

IC#5, Vegetation M 
(loss of comm. timber) 

IC#6, Visual Quality M 

IC#7, Air Quality M 
(potential to affect 
air quality at 
Grand Canyon) 

IC#8., Transportation 
-compatibility with H 
potential future 
Dist. mgt. needs 
-minimize impacts on H 
private & State lands 

IC#lO, Indian Concerns 
-compatibility with M 
religious sites and 
practices 

2 

M 
M 
H 

M 
M 
M 

L 

M 

M 

H 

H 

M 

Haul Route Option 
345 6 7 

L 
L 
H 

L 
L 
H 

M 

L 

M 

L 

H 

M 

L 
L 
M 

H 
L 
L 

M 

L 

M 

L 

H 

M 

L 
L 
M 

H 
H 
M 

H 

L 

H 

H 

H 

M 

H H 
H H 
L L 

H H 
H M 
H H 

H H 

H H 

H H 

N/A N/A 

H L 

H H 

lRanking: H = High resolution of the issue 
M = Moderate resolution of the issue 
L = Low resolution of the issue 

Rankings reflect impacts from new road construction, impacts 
from increased traffic flows associated wi th improved roads, 
and impacts from road use that displaces wildlife (Appendices B 
and C). 

Haul routes #3 and #4 were eventually dismissed from further 
consideration because the new road construction necessary to 
implement these haul route options would create more 
environmental impacts on wildlife, recreation and visual 
qualities than would the use of existing transportation 
corridors. 
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and C). 

Haul routes #3 and #4 were eventually dismissed from further 
consideration because the new road construction necessary to 
implement these haul route options would create more 
environmental impacts on wildlife, recreation and visual 
qualities than would the use of existing transportation 
corridors. 
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Route #6 was evaluated as an optional component under the same 
alternative as route #7. Use of this route would be done in 
compliance with existing state and Federal transportation 
regulations. 

Route #S, while not being as cost effective to EFN in this 
particular evaluation, was retained as a viable option since it 
avoids most key wildlife areas and could possibly serve future 
Forest management needs in a cost effective manner. 

Routes #1, #2, and #7 were retained since they are reasonable 
from a cost standpoint, and environmental and social impacts 
could effectively be minimized through monitoring and 
mitigation measures. 

Because of their similarity, Routes #1 and #2 are considered 
collectively under Alternative 3. Routes #6 and #7 are also 
similar and therefore both considered under Alternative S. 
Routes #6 and #7 are designed to minimize road construction. 

As a result of the screening analysis, five haul routes, #1, 
#2, #S, #6 and #7, were selected for detai led evaluation in 
project alternatives. These corridors may also include some 
internal alignment variations to prevent resource conflicts or 
reduce costs. 

(2) Utility corridors 

Utility corridors were evaluated because of their potential 
impacts on wildlife, surface disturbance and effects on visual 
resources through the removal of vegetation. 

Three utility corridor options were considered: 1) overhead 
3-phase 12. SKW powerline starting at the existing 69KW line 
just east of U.S 64 and following the shortest access to the 
mine si te, 2) buried cable from Highway 64 along Forest Roads 
30S and30SA to mine site, 3) overhead powerline from Highway 
64 along Road 30S and 30SA to the mine site, and 4) electrical 
generators at the mine. 

Utility option 4· was eliminated due to the relative high cost 
with no apparent environmental advantages. While eliminating 
the need for a new utility corridor clearing, this option 
creates additional environmental concerns related to fuel 
storage, noise and air pollution from on-site power generation. 

Because 
options 
2-S. 

of 
1-3 

their potential 
are evaluated as 

environmental effects, utility 
discrete parts of Al ternati ves 
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(3) Transportation of workers 

The transportation of mine workers was evaluated because of the 
potential for impacts resulting from increased traffic and a 
parking lot at the mine site. 

The nearest available housing for mine workers is in Williams, 
a distance of 45 miles one-way from the Canyon Mine site. Some 
form of pooled transportation would seem to be a logical 
choice; however, the option of driving personal autos was 
considered as part of Alternative 3 because this preference by 
the mine workers may exist. 

2.2.1.2 Description of independent operational 

components common to Alternatives 2-5 

The component evaluation procedure eliminated those components 
which were of Ii ttle or no consequence to the environment. 
These component parts did not have the potential to create 
measurable environmental consequences, and did not 
significantly affect issue resolution either by themselves or 
collectively; therefore, they did not warrant separate project 
alternative analyses. Project alternatives were analyzed with 
most such components identical or only slight modifications. 

(1) Holding ponds 

Waste rock generated during shaft sinking, development and 
mining will be removed and stockpiled on the surface in the 
waste disposal areas, to the extent such material cannot be 
utilized for road maintenance, dike construction, or ut'ilized 
in the construction of the mine yard. Ore will be stockpiled 
on the surface near the shaft until shipment to a mill takes 
place. Since local precipitation will be in contact with this 
uranium ore, all surface runoff within the mine yard, as well 
as all water encountered during mining which cannot be utilized 
in the mining operation, will be collected and retained on-site 
in holding ponds until it evaporates or until it meets the 
discharge standards under the NPDES permit. 

The holding pond(s} (Appendix B) must be adequate to receive 
local runoff from a 100" year thunderstorm event, plus normal 
annual runoff and water that may be pumped from the mine. The 
volume of water in the pond(s} must be maintained at a level 
that will allow a reserve pond volume to accommodate unforeseen 
and normally expected runoff events (Appendix B and Sec. 
2.5.12). 
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The holding pond(s) would only be discharged in exceptional 
circumstances in accordance with the NPDES permit. Exact pond 
volume will depend on the amount of water encountered during 
the shaft sinking operation. 

(2) Sewage 

Sewage at the mine can be handled by using vault toilets, or by 
installing a leach field sewage system if sufficient water is 
available. 

(3) Method of ore transport, 

In the early stages of identifying haul routes options, 
consideration was also given to transporting the ore by 
helicopter or rail. Both methods were deemed unreasonable due 
to exorbi tant costs. Trucking was determined to be the only 
viable method. Specific haul routes are considered in detail 
in the four project alternatives. 

(4) Mine production rate 

for an average 
of the mine. 
be proposed, 

appreciably 

The proposed Operating Plan calls 
rate of 200 tons/ day for the life 
number of production rates, could 
variances in these rat~s would not 
impacts of the mine- on the'environment. 

(5) Method of mining 

production 
Although a 
-reasonable 

affect the 

Ore to be mined at the Canyon deposit occurs at a minimum depth 
of 900 feet. Open pit mining is not considered a reasonable 
alternative for this deposit as it is not economically feasible 
and would create greater surface disturbance and environmental 
impacts. In-situ leaching is not feasible because water is not 
available for injection and recovery wells. Underground mining 
is considered to be the only viable method. 

Access to the deposit will be by a vertical shaft located 
northeast of the deposit in the area of operations as shown on 
Plate 2, Appendix A. This shaft will be sunk utilizing either 
a surface drill rig or by conventional methods using drilling 
and blasting. . 

After the vertical shaft has been sunk to a depth of 
approximately 1,400 feet below the surface and paralleling the 
brecci a pipe, workings wi 11 be dri ven toward the depos it at 
various levels off the main shaft. The highest level of the 
mine will be located approximately 900 feet below the surface 
in the Coconino Formation and the lowest level is expected to 
be approximately 1,400 feet below the surface in the Supai 
Formation. 
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Once the initial underground drilling program has fully 
delineated the extent of the ore deposit, the lower level will 
be driven underneath the deposit due south to a point just 
outside of the furthest extent of the ore reserve. At this 
point, a vertical ventilation shaft will be drilled from the 
surface to connect with the workings. The ventilation shaft is 
used to exhaust air, thereby creating adequate airflow 
throughout the mine workings and, in addition, providing a 
second exi t or escapeway from the mine in the event of an 
emergency. The ventilation shaft will be drilled using a 
one-foot diameter pilot hole from the surface to intersect the 
lowest elevation level. An eight-foot diameter upward reaming 
bit will then be attached to the drill pipe and the vertical 
ventilation shaft drilled upward to the surface. 

Raises or vertical workings within the mine will connect the 
various mining levels wi thin or very near the deposi t. At 
various elevations from these raises, sublevel workings will be 
driven off to extract ore from the deposit. The broken ore 
will be dropped down raises, designed for such use, to draw 
points on the lower level. The ore wi 11 be hauled to the 
shaft, placed in skips and hoisted to the surface. 

{6} Potable water 

A water source of a few gallons per minute is needed for 
sanitation and underground drilling. At the start of 
activities, water will be trucked to the site. It is hoped 
that drilling the mine shaft may generate a flow of a few 
gallons per minute of water from the base of the Coconino 
Formation at a depth of approximately 1,000 feet. The ground 
water well that will be drilled to the Redwall formation at 
2,500 to 3,000 feet is a second possible source of water 
although its primary purpose is for monitoring groundwater 
quality below the ore body. If neither of these sources 
produce water, trucking water from Williams or Bellemont will 
continue throughout the operation of the mine. 

{7} Site configuration 

Alternative configurations of facilities at the mine site were 
eliminated due to a lack of measurable and meaningful 
differences associated with alternative locations for on-site 
facilities. For example, the buildings or the holding ponds 
could be relocated wi thin the proj ect area but the change in 
environmental impacts to the area would be minimal. 
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2.3 AL TERNA TIVES ELIMINATED FROM 
DETAILED CONSIDERA TION 

The range of alternatives is relatively fixed in the case of a 
mining proposal on public land. Under certain circumstances, 
however, several alternatives other than modifications to the 
proposed Plan of Operation can be considered. Two alternatives 
that were initially considered as possible agency actions, but 
were dropped from further consideration, were withdrawal of 
land from mineral entry, and patenting (fee title ownership of 
mine site) of the lands in fhe area of the Canyon Mine by EFN. 

It is national policy that public lands be open to mineral 
exploration and development unless. there is some overriding 
need for protection of a surface resource{s) such as in the 
case of municipal watersheds, wilderness areas, or critical 
habi tat for threatened and endangered species. And in 
addi tion, wi thdrawals must exempt any previous valid existing 
claims. It is therefore obvious that withdrawal is not a 
reasonable alternative for consideration. 

Patenting of a mining claim is a discretionary option available 
to the claimant. EFN could apply for a patent from the United 
States, conveying fee title to the land encompassed by the 
claim. While such an action would change the legal 
relationships, it is probable that EFN would proceed with the 
mine as outlined in the proposed Plan of Operation. Forest 
Service authori ty would then be limi ted to the selection of 
haul routes and - the mi tigation measures associated wi th these 
routes. The patent alternative would not be advantageous to 
the Forest Service, because inholdings of private land are 
difficult to administer. Furthermore, the degree of monitoring 
for certain environmental impacts could possibly·. be less.ened, 
at least within the patented mine site. 

Other non-project alternatives were considered but eliminated 
from detailed consideration as remote, speculative and 
conjectural, providing no additional information which could 
aid the public or the Forest Service in considering the impacts 
of the proposed Canyon Mine. Furthermore, none of these 
alternatives would meet the need expressed by the applicant. 
Alternatives considered but eliminated as unreasonable in this 
context include energy conservation, alternative energy 
development (both fossil fuel and renewable resources) and 
obtaining uranium from other sources including opening new 
mines in other locations or reopening existing mines that have 
been closed due to economic circumstances. 

2.14 

2.3 AL TERNA TIVES ELIMINATED FROM 
DETAILED CONSIDERA TION 

The range of alternatives is relatively fixed in the case of a 
mining proposal on public land. Under certain circumstances, 
however, several alternatives other than modifications to the 
proposed Plan of Operation can be considered. Two alternatives 
that were initially considered as possible agency actions, but 
were dropped from further consideration, were withdrawal of 
land from mineral entry, and patenting (fee title ownership of 
mine site) of the lands in fhe area of the Canyon Mine by EFN. 

It is national policy that public lands be open to mineral 
exploration and development unless. there is some overriding 
need for protection of a surface resource{s) such as in the 
case of municipal watersheds, wilderness areas, or critical 
habi tat for threatened and endangered species. And in 
addi tion, wi thdrawals must exempt any previous valid existing 
claims. It is therefore obvious that withdrawal is not a 
reasonable alternative for consideration. 

Patenting of a mining claim is a discretionary option available 
to the claimant. EFN could apply for a patent from the United 
States, conveying fee title to the land encompassed by the 
claim. While such an action would change the legal 
relationships, it is probable that EFN would proceed with the 
mine as outlined in the proposed Plan of Operation. Forest 
Service authori ty would then be limi ted to the selection of 
haul routes and - the mi tigation measures associated wi th these 
routes. The patent alternative would not be advantageous to 
the Forest Service, because inholdings of private land are 
difficult to administer. Furthermore, the degree of monitoring 
for certain environmental impacts could possibly·. be less.ened, 
at least within the patented mine site. 

Other non-project alternatives were considered but eliminated 
from detailed consideration as remote, speculative and 
conjectural, providing no additional information which could 
aid the public or the Forest Service in considering the impacts 
of the proposed Canyon Mine. Furthermore, none of these 
alternatives would meet the need expressed by the applicant. 
Alternatives considered but eliminated as unreasonable in this 
context include energy conservation, alternative energy 
development (both fossil fuel and renewable resources) and 
obtaining uranium from other sources including opening new 
mines in other locations or reopening existing mines that have 
been closed due to economic circumstances. 

2.14 



2.4 ALTERNATIVES CONSIDERED IN DETAIL 

The following alternatives have been developed to evaluate a 
reasonable range of project alternatives and to display the 
potential environmental consequences which may result from 
their implementation. The ultimate objective of this evaluation 
is to select a reasonable alternative or alternatives which 
address the identified issues and concerns and mitigate the 
effects of project implementation. 

Alternative #1 - No Action Alternative 

The No Action Alternative, for the purposes of this 
environmental evaluation, would involve disapproval of the Plan 
of Operations for the Canyon Mining Project. The plan would be 
returned stating the reasons for disapproval and request the 
proponent to submi t a new plan that would meet the 
environmental and administrative constraints. While the Forest 
Service can require or impose reasonable environmental controls 
or conditions on an operating plan, they do not have the 
authority to disapprove a reasonable operating plan for a 
mining operation which will be conducted in a reasonable and 
apparently environmentally responsible manner (re: General 
Mining Law and 36 CFR 228). The use of this alternative, 
however, is consistent with previous Forest Service 
administrative decisions to treat the no action mining 
alternative as the no project option. It provides a sound 
baseline against which all other options can be compared. 

For purposes of comparing alternatives and projecting 
environmental consequences, it is assumed that the No Action 
Alternative (disapproval of the Plan of Operations) will mean 
that no uranium mine will be developed at the Canyon Mine 
site. However, because EFN has contractual obligations and a 
need for uranium ore, disapproval of the Plan of Operations may 
encourage EFN to expand or accelerate its existing exploration 
program. If such exploration results in the discovery of a 
suitable ore body, implementation of the No Action Alternative 
could lead to the development of a mine at a different si te. 
That si te, and any impacts associated wi th such development, 
cannot be anticipated or predicted based on present knowledge. 
A subsequent mine proposal would, however, be subject to 
environmental review. 
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Alternative #2 - Proposed Plan of Operations Using Hull Cabin 
Haul Route #1 

This alternative involves the approval of the Plan of 
Operations as submitted by the proponent, EFN (Plan of 
Operations, Appendix A). The ore body at the Canyon Mine will 
be mined over a period of 5 to 10 years. The mining activities 
as proposed would require surface facilities within the area of 
operations encompassing approximately 17 acres, installation of 
a shortest-route overhead electric power line to provide power 
to the project area, and ·the utilization .and upgrading of 
existing roads for access and ore haulage. 

Prior to the construction of the mine yard, topsoil within the 
area of operations will be removed and stored in the form of a 
dike, for use in final reclamation activities. Several water 
diversion structures will be constructed and maintained by EFN 
to ensure that no surface runoff from outside the area of 
operations is allowed to enter. Surface drainage from the mine 
yard will flow into several holding ponds constructed within 
the area of operations. All surface runoff within the area of 
operations and all water encountered during the operations 
which cannot be utilized in connection with mining will be held 
on site in these holding ponds until it evaporates or until it 
meets the discharge standards of the Arizona Department of 
Health Services and the United States Environmental Protection 
Agency. 

A portion of the mine yard will be used to stockpile up to 
20,000 tons of ore prior to shipment to a mill for processing. 
Ore pads will be constructed to prevent leaching of mineral 
values contained within the ore grade material into the soil. 
At the conclusion of mInIng, all uranium ore which is 
uneconomical to process, wi 11 be 'hauled from the si te to a 
previously approved location, or disposed of underground in the 
mined-out workings. 

Ore haulage from the area of operations will take place along 
existing Forest Service roads, which are located south of the 
Grand Canyon National Park boundary (Fig. 2.1) . Some 
realignment and upgrading will be necessary to improve the 
transportation system haul routes to acceptable standards. 
This work will be the responsibility of EFN. They will also 
share in the required maintenance of the Forest Service roads 
used during the ore haulage in proportion to use by EFN and 
other road users. Once ore production begins, it is 
anticipated that on the average, 10 ore trucks per day will 
enter, and 10 ore trucks per day will leave the area of 
operations. Ore haulage will be by trucks that meet the 
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Arizona Highway weight restrictions. Each load will be covered 
with a tarpaulin to prevent loss of material in transit. 

After development work is completed, the mine will be operated 
at an average rate of 200 ton-per-day for approximately five 
years. Planned underground exploration may increase the 
tonnage to be mined and consequently, extend the operation' s 
life by a number of years. Employment at the mine during the 
first few years of development will range from 15 to 30 
personnel. As production capacity grows, employment could 
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4) private-car parking lot of .2 acre for 35 vehicles 
(Appendix B). 

Alternative #4 -: Proposed Plan of Operations wi th Moni toring of 
Soil, Air, and water; Relocation of Wildlife Waters and 
Equivalent Acre Wildlife Habitat Replacement; Construct 
Coconino Rim Haul Route #5. 

Alternative 4 is comprised of those independent operational 
mining components common to all alternatives that are described 
under Section 2.2.1.2, with several additional features: 

1) modified surface water diversion structure design (2.5.12); 

2) expanded monitoring program (2.5.10 and 2.5.11); 

3) use of haul route #5 to lessen wildlife impacts and optimize 
future potential transportation system needs (Table 2.2); 

4) overhead power line along access road; and 

5) Company provided common transportation for employees to and 
from mine site. 

Alternative #5 - Proposed Plan of Operations wi th Moni toring of 
Soil, Air, and Water; Equivalent Acre Wildlife Habitat 
Replacement and Relocation of wildlife Waters; Use S.P. Crater 
Haul Route #7 (Pending Right-of-Way Acquisition Across 20 Miles 
of State and Private Lands), or utilization of State and 
Federal highways over Haul Route #6. 

Alternative 5 is designed to minimize road construction and 
reduce changes in the environmental setting associated with 
development of ore transportation routes. It is comprised of 
those independent operational mining components common to all 
alternatives that are described under Section 2.2.1.2, with 
several additional features: 

(1) modified surface water diversion structure design 
(2.5.12), 

(2) expanded monitoring program (2.5.10 and 2.5.11); 

(3) use of haul route #6 (all highway) or 
rights-of-way across State and private lands 
acquired); 

(4) buried powerline along access road; and 

#7 (if 
can be 

(5) Company provides common transportation for employees 
to and from mine site. 
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Road Construction standards, maintenance requirements, 
Right-of-Way fees, and other items requ1r1ng special attention 
will be mutually agreed upon by EFN, State of Arizona, and 
private land owners. 

Preferred Alternative 

No Preferred Alternative was identified in the DEIS. Based on 
the analysis in the DEIS and public comments received in 
response to the DEIS, Alternative 5 has been selected as the 
Preferred Alternative with one minor modification. Alternative 
5 included a buried powerline along the access road to the mine 
site; the Interdisciplinary Team concluded that burying the 
powerline increases costs significantly wi th no corresponding 
environmental benefits. The Interdisciplinary Team has, 
therefore, substituted an aboveground powerline. 

The operational elements of the preferred alternative are: 
1) Expanded monitoring of soil, air and water (described 

in Sections 2.5.10 and 2.5.11); 
2) Modified surface water diversion structure (2.5.12); 
3) Use of haul route #6 (the all highway route described 

in Section 2.2.1.1) or haul route #7 (the SP Crater 
road described in Section 2.2.1.1); 

4) An overhead powerline from Highway 64 following the 
access road to the mine site (2.2.1.1); 

5) Transportation of mine workers by the company 
(2.2.1.1); and 

6) The mitigation measures applicable to all alternatives 
(described in Section 2.5) including equivalent acre 
replacement of disturbed wildlife habitat and 
relocation of key wildlife waters. 

The DEIS noted that "Generally, no environmental impacts have 
been identified in any alternative which cannot be mitigated to 
a substantial extent." This conclusion is still valid. 
However, the Preferred Alternative represents the combination 
of operational components, mitigation measures and haul routes 
which are expected to m1n1m1ze potential impacts and best 
responds to the issues and concerns identified in the EIS. 

The reasons for selecting the specific components of the 
Preferred Alternatives are as follows: 

1) Expanded Monitoring The air, soil and water 
monitoring program responds to issues and concerns 
raised during scoping and evaluated in the DEIS (IC 
#7 , IC #9) and to comments on the DEIS. The 
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groundwater monitoring well, while expensive, is an 
important element of the monitoring/mitigation 
strategy as it assures that important water sources, 
including springs which are sacred to the Hopi and 
Havasupai, will not be adversely affected by the 
Canyon Mine. Xhe moni toring program also responds to 
the fear of radioactive contamination of air, water 
and soil expressed by some members of the public. 
Finally, the results of the monitoring program will 
provide important data for the evaluation of future 
mining proposals in the area, if any. 

2} Modified Surface Water Diversion The alternative 
flood diversion plan is clearly superior. It provides 
for increased flood control capacity (a 500-year 
event) with less surface disturbance at the mine site. 

3} Haul Routes -- The Preferred Alternative offers EFN 
the choice of two haul routes -- haul route #6, the 
all highway route through Williams and Flagstaff, and 
haul route #7, the SP Crater road which crosses 
private and state lands south of the Kaibab National 
Forest. Either haul route option minimizes potential 
impacts on wildlife (Table 2.7.), cultural resources 
and Grand Canyon National Park. These benefits, 
however, create substantial increased costs for the 
applicant. Haul route #6 is the longest route, 
resulting in the highest hauling costs. Haul route #7 
is the next most expensive option and will also 
require that EFN acquire state and private 
rights-of-way at additional costs. 

These haul route options were selected for the 
Preferred Alternative, despite the increased costs, 
for three reasons. First, this alternative is most 
responsive to public commertts. Second, while it is 
believed that the impacts of any haul route option 
evaluated in the EIS can be successfully mi tigated, 
this alternative creates the least potential for 
adverse impacts. Finally, and most importantly, this 
alternative provides the most flexibility for future 
transportation decisions and precludes an irrevocable 
commitment of resources to road construction or 
improvements which might foreclose future 
transportation options. As the EIS notes, future 
uranium mines in this region are possible, however, it 
is impossible to predict the specific si tes of any 
future mines. The selection of the Preferred 
Alternative, which uses existing roads and minimizes 
new construction, will allow reconsideration of ore 
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transportation routes when future mines, if any, are 
proposed. Selection of this alternative also allows 
future decisionmakers to consider the option of 
consolidating or dispersing ore truck traffic to 
minimize transportation costs and environmental 
impacts. 

4) Overhead Powerline -- Alternative 5 includes a buried 
powerline along the access road to the mine site. 
Burying the powerline substantially increases proj ect 
costs (Table 2. 6) wi thout any corresponding 
environmental benefit. Accordingly, Alternative 5 has 
been modified for purposes of the Preferred 
Alternative to include a surface powerline following 
the access road to the mine site. 

5) Transportation of Mine Workers Company 
transportation of mine workers is preferable to 
private transportation because it reduces surface 
disturbance (no large employee parking lot is 
required), access to the mine site and traffic to and 
from the mine. 

6) Wi Idlife Mi tigation -- Whi Ie the potential wi Idlife 
impacts of Alternative 5 are small, any loss of key 
wildlife habitat should be mitigated. Implementation 
of the Preferred Alternative will require that EFN 
replace the 32 acres of big game foraging habitat lost 
at the mine site and replace one key watering area. 
In addi tion, operating restrictions may be placed on 
the use of haul route #7 to avoid potential impacts on 
elk migration. 

7) Other Mitigation Other mitigation measures, 
including management of ore transportation, 
reclamation and fire protection (see Section 2.5) are 
common to all project alternatives, including 
Alternative 5. All of those measures are incorporated 
in the Preferred Alternative. 

2.5 MITIGATION MEASURES 

Management constraints and guidelines, corresponding 
mitigation, and monitoring and control measures needed "to 
ensure that the final actions conform to all other applicable 
laws relating to Forest Service acti vi ties" are discussed in 
this chapter, as directed by the Forest Service NEPA Procedures 
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Handbook (FSH 1909.15 6/85). The intent of the general 
constraints, guidelines, and mi tigation measures is to ensure 
that adverse environmental impacts are avoided or minimized 
during construction and operation of the proj ect, and during 
reclamation following mine closure. 

Special attention was directed toward (1) controlling drainage, 
reducing erosion and sedimentation potential, and offsite 
radionuclide contamination from the mine area, waste piles and 
roads, and (2) mitigating the effects of the selected ore 
haulage route. 

Monitoring programs were designed to mitigate public and 
resource management concerns, and to verify the projected 
effects of project implementation. These programs concentrate 
on air, soil and surface and ground water quality monitoring. 

2.5.1 Regulatory Requirements 

Operations of the proposed Canyon Mine will be subject to legal 
and regulatory requirements imposed by federal and state law. 
The question of applicable environmental standards was raised 
at the public scoping meeting. Whi Ie these standards are not 
technically mitigation, in response to those questions 
important statutes and requirements that limi t to some extent 
the magni tude of any impacts of mining, are summarized in this 
section. 

Clean Water Act 

Water quality is regulated by the Environmental Protection 
Agency and the State of Arizona. The Canyon Mine has applied 
for a National Pollutant Discharge Elimination System (NPDES) 
permit under Section 402 of the Clean Water Act to regulate any 
discharge from the mine site. EPA and the State share 
responsibi Ii ty to insure compliance wi th that permi t. Before 
the permit is granted, the State of Arizona must certify that 
the di scha rge f rom the mine site, if any, wi 11 comp ly wi th 
Arizona water quali ty standards. The permi ttee has an 
affirmative duty under the permit to notify EPA of any incident 
of noncompliance which may endanger health or environment. EPA 
retains authori ty to inspect the mine si te or company records 
to insure compliance wi th the permi t. Noncompliance wi th the 
condi tions of the permi t subj ect Energy Fuels to sUbstantial 
civil and criminal penalties under Section 309 of the Act. 
Citizens' suits are also possible to ensure compliance. 
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The federal Clean Water Act regulates the discharge of 
pollutants into surface waters. The Canyon Mine must receive a 
National Pollution Discharge Elimination System (NPDES) permit 
from the EPA in order to release any water from the mine site. 
Although EFN does not anticipate encountering significant 
quantities of groundwater at the site, the company applied for 
an NPDES permit on December 20, 1984, for the possible 
discharge of mine drainage water. 

The proposed mine is a "new source" under EPA regulations. 
Pursuant to Section 511 of the Clean Water Act, the issuance of 
an NPDES permit to a new source is subject to the environmental 
review requirements of NEPA. EPA is meeting its obligations 
under NEPA by cooperating with the Forest Service in the 
preparation of this ElS. A final NPDES permit for the Canyon 
Mine cannot be issued until at least 30 days after the date of 
issuance of the FEIS. Prior to issuing an NPDES permit, EPA 
must also make a proposed permit available for public review 
and comment, and provide the opportuni ty for a public hearing 
if there is significant public interest. 

An NPDES permi t for the discharge of mine drainage from a 
uranium mine must contain effluent limitations established 
under national EPA guidelines for the Ore Mining and Dressing 
Point Source Category at 40 CFR Part 440, Subpart C. These 
guidelines contain limi tations on carbonaceous oxygen demand, 
zinc, dissolved radium 226, total radium 226, uranium, pH, and 
total suspended solids. In addition, all NPDES permits must 
contain any more stringent limitations necessary for achieving 
compliance with State Water Quality Standards. 

The applicable Arizona State Water Quality Standards are those 
radiochemical standards which apply to all Arizona surface 
waters, and specific standards for trace substances which are 
based upon the protected uses of the receiving waters. The 
radiochemical standards are found at A.C.R.R. 9-21-204.B. and 
are based on federal drinking water standards. The protected 
uses of the receiving waters are those which are designated for 
the nearest downstream surface water segment listed in Appendix 
A of R9-21-208. The nearest designated surface water segment 
downstream of the proposed discharge point is Cataract Creek 
(tributary to Havasu Creek). The protected uses of this 
segment are: Aquatic and wildlife (cold water fishery), Full 
Body Contact, Agricultural Irrigation, and Agricultural 
Livestock Watering. As no discharges will be permitted which 
do not meet these standards, authorized discharges will have no 
adverse environmental impact, and it is recommended that a 
permit be issued. 
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Under NPDES permits, facilities are required to sample their 
discharges and report pollutant concentrations to EPA and the 
Arizona Department of Health Services (ADHS). Such reports are 
public information. Permitted facilities are inspected 
regularly for compliance with the Clean Water Act. NPDES 
permits give EPA and ADHS personnel right of entry for 
inspection and sampling. Violation of the Clean Water Act are 
subj ect to ci vi 1 penal ties of up to $10,000 per day, wi th 
higher penalties for willful or negligent violations. 

Cultural Resource Protection Laws 

Cultural resources are protected pursuant to a number of 
Federal laws, the most important of which are the Antiqui ties 
Act of 1906 (16 USC §§ 431-433), National Historic Preservation 
Act of 1966 as amended in 1980 (16 USC §§ 470-470a), Historical 
and Archaeological Data Preservation Act of 1974 (16 USC §§ 
469-469h), American Indian Religious Freedom Act (42 USC § 
1996) and the Archaeological Resource Protection Act of 1979 
(16 USC §§ 470aa-47011). Generally, the acts require 
consul tation and/or surveys and other investigations of 
significant cultural resources and attempt to protect such 
resources from theft, vandalism, removal or other direct or 
indirect adverse impacts, by data recovery, si te recovery or 
avoidance. 

Clean Air Act 

The EPA has promulgated standards to protect the public from 
exposure to Radon-222 emissions under authority of Section 112 
of the Clean Air Act. These regulations call for bulkheading 
(sealing-off) abandoned areas of a mine, in order to reduce 
radon-222 emissions to the above ground air. These 
requirements are specified at 40 CFR Part 61. Airborne 
radiation from the Canyon Mine is discussed in Section 4.2.5.2, 
and Appendix E. 

Endangered Species Act 

Protection of threatened or endangered species occurs under the 
Endangered Species Act. (16 USC § 1531 et ~.). Section 7 of 
that Act generally prevents the Forest Service from authorizing 
any action that is likely to jeopardize the continued existence 
of any endangered or threatened species or result in the 
destruction or adverse modification of its cri tical habi tat. 
Section 9 of that Act prohibits EFN from taking, hunting, 
harassing, killing or harming any wildlife species listed as 
endangered. Section 11 of the Act imposes substantial ci vi 1 
and criminal penalties for knowing or willful violations of the 
Act. Citizen suits are also available to ensure compliances. 
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Mine Safety and Health Act 

Mine safety and health is regulated by the Federal Mine Safety 
and Health Administration and the Arizona State Mine 
Inspector. The Mine Safety and Health Administration imposes 
sUbstantive standards for mine construction and operation, in 
30 CFR § 57, "Safety and Health Standards--Metal and Non-Metal 
Underground Mines," and retains authori ty for inspection of 
mines and enforcement of its standards. Any incidents of 
noncompliance may give rise to civil and criminal penalties. 
The Arizona State Mine Inspector has similar authority. He 
applies the safety and health standards of Chapter 3 of Title 
27 of the Arizona Statutes. 

American Indian Religious Freedom Act 

The American Indian Religious Freedom Act requires that Federal 
Agencies consider Native American beliefs and practices in the 
formulation of policy and approval of actions. The intent of 
the Act is to insure for traditional Native religions the same 
rights of free exercise enjoyed by other religions. However, 
it does not afford Indian religions a more favored status than 
other religions, but only insures equal treatment. The Act 
does not mandate protection of Tribal religious practices to 
the exclusion of all other courses of action. It does require 
that Federal actions be evaluated for their impacts on Indian 
religious beliefs and practices. 

2.5.2 Reclamation Plan 

The Reclamation Plan for the Canyon Mine Project is described 
in the Plan of Operations in Appendix A and supplemented by the 
Forest Service in Appendix B. The objective of the plan is to 
restore the approximately 17-plus acres of land disturbed by 
the mining operation and the mine entrance road, to as near 
natural a condition as possible after the mine is closed. The 
plan outlines a program for returning the disturbed area to 
vegetative productivity. 

Prior to the construction of the mine yard, topsoil within the 
area of operations will be removed and stored for use in final 
reclamation activities. Storage will be in the form of a dike 
around the northern perimeter of the yard. 

At the end of mining activities, EFN will remove all 
structures, clean the area of operations, seal the mine 
entrance and reclaim the disturbed areas. After the removal of 
all equipment, the main and vent shafts will be sealed in a 
manner approved by the appropriate regulatory agencies. The 
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mine yard will be radiometrically surveyed and cleaned-up to 
the extent dictated by regulations applicable at the time of 
closure. The area of operations and all disturbed areas will 
be recontoured to blend with the surrounding topography. 
Previous ly stockpi led topsoi 1 wi 11 then be spread evenly over 
the entire area of operations and revegetated. 

EFN will be required to provide a performance and reclamation 
bond of $100,000 before mining activities start. The amount of 
this bond was determined by using cost estimates in Appendix B 
(p. 13) and adding a contingency amount based on inflation and 
possible estimating error, then di~counted over a 7-year 
planning horizon. 

The reclamation plan will be updated prior to closure, 
utilizing any revised forest land use objectives, new 
technology and operating experience. 

2.5.3 Visual Impacts 

The mine head frame and support facilities will be painted with 
earth tone colors. Implementation of this mi tigation measure 
will be ensured by ongoing review by the Forest Service. 

2.5.4 Public Safety 

A 6-foot chainlink security fence with lockable gates will be 
constructed on the outside edge of the top of the 4-foot dike 
that surrounds the area of operations. All gates will be 
locked during periods of inactivity at the mine. Signs will be 
posted on all sides of the fenced perimeter to indicate "no 
trespassing," and "uranium mine." Energy Fuels will maintain 
the integrity of this fencing as well as monitor. other aspects 
of the safety and security program. Federal safety inspection 
requirements, administered by the State Mine Inspector through 
the Mine Safety and Health Administration, will ensure that a 
safe working environment is maintained. 

2.5.5 Ore Haulage Control 

All ore trucks will be covered with a tarpaulin to prevent loss 
of material in transit. The tarpaulin will be lapped over the 
sides of of the truck bed approximately one foot and secured 
every 3 or 4 feet with a tiedown rope. In the event of a truck 
accident that causes ore spillage, Energy Fuels will take 
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immediate aggressive action to: 1) notify Arizona or Utah 
Departments of Public Safety and Transportation, 2) notify 
appropriate tribal councils and the Bureau of Indian Affairs, 
if the ore spill occurs on Indian lands, and 3) clean up any 
spilled material. All uranium ore will be removed from the 
spill site within two working days of the time of the spill, 
unless the appropriate Federal and State agencies deem that 
such action is prevented by condi tions beyond the control of 
Energy Fuels. In any event, all State and Federal cleanup 
standards relating to spillage of the ore will be strictly 
adhered to. 

2.5.6 Air Quality 

Ore stockpiles will be managed at all times to eliminate the 
potential for wind dispersed radioactive dust. This may 
require management of the stockpiled ore by wetting or chemical 
treatment. In project alternatives that incorporate the 
following sections of roads, excessive dust will be controlled 
by appropriate dust abatement methods: Forest Service Road 302 
from the junction of Forest Service Road 2723 to the junction 
of Forest Service Road 307 i Forest Service Road 307 from the 
junction of Forest Service Road 302 to the junction of Forest 
Service Road 2804. 

2.5.7 Noise 

The project will be designed and operated in a manner to reduce 
noise to the lowest practical levels. All equipment will be 
carefully maintained to achieve the lowest practical noise 
levels (e.g., replacing worn-out mufflers, tightening loose 
parts, etc.). 

2.5.8 Erosion Control 

Erosion from all access and haul roads and the area of 
operations that are disturbed during construction activities 
will be controlled by revegetating these areas immediately 
after construction. Stabilization of the stockpiled topsoil 
will also be accomplished by revegetation. The outside slopes 
of the dikes that surround the mine yard will be riprapped with 
barren rock fragments taken from the mine during shaft 
construction. These fragments should exceed six inches on any 
one face. 
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The following species and application rates are recommended for 
revegetation of disturbed areas: 

Species Percent Lbs./Acre Pounds Needed 
in Mix for 25 seeds In Mixture 

:ger sg. ft. 
Crested Wheat 30 X 6.4 = 2 
Pubescent Wheatgrass 30 X 15.4 = 4.5 
Smooth Brome 25 X 9.8 = 2.5 
Yellow Sweet Clover 15 X 4.6 = 1 

* Lbs. of mix. for 25 seeds/ft. (pure live seed) = 10 Ibs./ac. 

*Application rate is for dti lling; for broadcasting double this 
rate. 

Drill the following browse species se:garately: 

Four-wing saltbush 
Winterfat 

4 Ibs./ac. 
4 Ibs./ac. 

The following general guidelines will be followed as a part of the 
erosion control mitigation measures: 

1. Construct drainage on relocated roads in accordance with 
forest Service standards. 

2. Minimize changes in configuration of existing drainage 
courses around the mine perimeter. 

3. Improve drainage channels in the immediate area of the 
mine site by removing obstructions to increase channel 
capacity. 

4. Revegetate all disturbed areas as soon as possible. 
Reseed previously reclaimed areas if necessary until a 
vigorous vegetative cover is established. 

5. The minimum elevation of the base of the ore pads at the 
southern end of the yard, will be at the height of the 
top of the dike well above the 500-year-flood 
high-water level. 

6. All abandoned roads outside the mine perimeter will be 
brought to original grade, ripped, water barred and 
revegetated. 

7. The dike and the primary drainage courses in the vicinity 
of the mine will be routinely maintained to ensure ther 
integrity at all times. 
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2.5.9 Fire Protecti·on 

The riprapped dike slopes surrounding the mine yard will be 
maintained as a fire break. A water storage tank of 12,000 gallon 
capacity and fire extinguishers as required by OSHA, will be 
maintained on-site in case of structural or wildland fires. 
Project personnel will be instructed in appropriate fire 
suppression techniques. 

2.5.10 Radiological Monitoring Before 
and During Mine Operation 

Under CEQ regulations, moni toring of impacts may be treated as 
mitigation. The following monitoring is contemplated as part of 
the proposed action or the alternatives. 

The radiological moni toring program involves collection of 
appropriate data before the mine is operational. Additional 
measurements will be made as needed during mine operation and in 
the event of an accidental release of radioactivity to the 
downstream wash. A final survey will be conducted at the time the 
mine is closed to assess the impact of the mine, if any, on the 
project area. 

Preoperational Baseline Information 

The preoperational baseline data collection program will last one 
year prior to ore production and will involve background 
measurements of direct gamma radiation, radon gas and progeny 
concentrations, and radioacti vi ty concentrations in ai r, soi 1· and 
water. 

Direct gamma radiation measurements will be obtained by duplicate 
independent moni toring devices and at a minimum of 12 locations. 
Dosimeters will be exchanged quarterly and provide cumulative dose 
information. Readings from a pressurized ion chamber and a 
scintillometer will be ~ecorded whenever the dosimeters are 
exchanged. The monitoring sites are described below and shown in 
Figure 2.4. Measurements to date are reported in Appendix E. 

Mine Sites Eight compass headings and a special additional 
location. in the wash immediately south of site. 
Each site is approximately 1/4 mile from 
proposed mine shaft. 
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Owl Tank In center of wash just north of tank. 

Tusayan Grand Canyon Airport. 

Tusayan Tusayan Ranger District Office. 

Radon measurements have been and will be performed quarterly using 
an instrument which obtains independent measurements of radon gas 
concentrations and the daughter product "working level" exposure. 
Measurements will be made at the mine site, Tusayan and other 
locations as deemed necessary. 

water samples have been and will be collected from the wash and 
Owl Tank semiannually, based on ~vailability of water. Additional 
samples will be collected at Havasu Springs, Indian Gardens, and 
Blue Springs. Results to date are reported in Appendix F. 

Soil samples have been and will be collected from the sites listed 
here and shown in Figure 2.4. Results to date are reported in 
Appendix E. 

-Upwash north of Canyon Mine Site (background) 
-Upwash northwest of Canyon Mine Site (background) 
-Downwash immediately below Canyon Mine Site 
-Owl Tank 
-Little Red Horse Wash at U.S. Highway 180 
-Big Red Horse Wash at east-west dirt road (unnamed) 
crossing just west of north-south railroad spur, and 
approximately 1 mile west of Willaha ranch-house ruins. 

Operational Measurements 

After the mine is in operation, the quarterly dosimetry measure 
ments, pressurized ion chamber, and scintillometer measurements 
will continue at the 12 established sites. Additional sites may 
be established along the haulage route. 

Based on time and need, radon measurements will continue at 
Tusayan and wi 11 be rotated among other si tes such as Owl Tank, 
the ore and waste piles, in the mine office, and atop the exhaust 
vent. The objective will be to collect sufficient radon 
information to determine whether any measurable increase occurs at 
Tusayan. 

Soil and water samples will be collected until such time as 
sufficient data is available to delineate possible radionuclide 
increases from accidental releases and to en~ure that ground 
water, if present, wi 11 not be adversely impacted. Thereafter, 
except for water from the mine well and soil from the survey 
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location immediately downwash from the mine yard, routine soil and 
water sampling should not be needed unless some extraordinary 
event dictates additional samples be taken. 

Whenever a haulage accident occurs, a radiological report will be 
prepared. The report will contain such information as the amount 
of material spilled, the extent of area affected, measures taken 
to provide an adequate cleanup, results of the final radiological 
survey, and estimates of any possible non-occupational exposures. 

Following any storm event where the surface water control features 
fail, the flooded area downstream from the· mine si te would be 
radiometrically surveyed. Any soil showing radiation levels above 
baseline measurements would be removed and returned to the mine 
site. 

2.5.11 Groundwater Monitoring 

A water well to the Redwall-Muav aquifer will be constructed and 
tested at the Canyon Mine site prior to the intersection of ore by 
mining operations. If groundwater is yielded, the well would be 
completed with blank and steel casing, and a standard 5-day single 
borehole pumping test, followed by a 5-day recovery period, would 
be conducted to determine aquifer permeability and to obtain 
groundwater samples for laboratory chemical analyses. After the 
pumping test program is complete, the well would be equipped as a 
water supply and groundwater monitoring well. Water samples for 
chemical analyses will be obtained at 3-month intervals during the 
first year of the sampling program. After results for the first 
year are analyzed, the frequency of sample collection may be 
modified. The water samples will be analyzed for routine 
constituents, trace elements, gross alpha and beta radiation, 
uranium and radium 226. 

In the event that groundwater becomes contaminated during the 
mining operations, continuous pumping will be maintained until 
cri tical consti tuents are reduced to drinking water standards or 
to within ten percent of ambient concentrations, or to some 
comparable standard approved by the Forest Service. The pumped 

. water will be stored in the mine yard ponds and discharged only 
when it meets NPDES standards. With the drawdown that occurs as a 
resul t of pumping, no contaminants should leave the area in the 
groundwater since all flow would be directed toward the well. 

If groundwater is not yielded from the Redwall-Muav aquifer at the 
mine site, the test borehole will be plugged and abandoned in 
accordance with requirements for the Arizona Department of Water 
Resources. 
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In the event that groundwater becomes contaminated during the 
mining operations, continuous pumping will be maintained until 
cri tical consti tuents are reduced to drinking water standards or 
to within ten percent of ambient concentrations, or to some 
comparable standard approved by the Forest Service. The pumped 

. water will be stored in the mine yard ponds and discharged only 
when it meets NPDES standards. With the drawdown that occurs as a 
resul t of pumping, no contaminants should leave the area in the 
groundwater since all flow would be directed toward the well. 

If groundwater is not yielded from the Redwall-Muav aquifer at the 
mine site, the test borehole will be plugged and abandoned in 
accordance with requirements for the Arizona Department of Water 
Resources. 
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2.5.12 Surface Floodwater Control at Mine Site 

The adequacy of the proposed flood channels at the mine si te was 
investigated as part of the hydrologic studies that tracked the 
disposition of flood flows through the mining area toward the 
Havasupai Reservation. Based on the specifications given in the 
proposed Plan of Operations, the proposed flood channels were 
adequate for at least a 100-year flood event. However, there was 
concern raised about locating an artificial channel along the 
sideslope at the east side of the mine yard. An alternative to 
this proposal was drafted (Appendix D) by the consul ting 
hydrologist. This modified design would increase the flood 
carrying capaci ty of the channels to handle a 500-year event and 
would preclude the possibility of runoff from local intense storms 
from either entering or leaving the operating site, thereby 
eliminating the potential of downstream radionuclide contamination 
from ore stock piles. Construction of these channels will require 
less surface disturbance than the original proposal. The original 
diversion proposal is a part of Alternative 2. This modified 
proposal has been incorporated into Alternatives 3-5. 

Holding pond(s) in the mine yard must be adequate to receive local 
runoff from a 100-year thunderstorm event, plus normal annual 
runoff and water that may be pumped from the mine. The volume of 
water in the pond(s) must be maintained at a level that will allow 
a reserve pond capacity to accommodate unforeseen and normally 
expected runoff events. with these factors taken into 
consideration, a pond volume of about 6 acre-feet is recommended, 
wi th no more than 3 acre-feet of storage used at any time. The 
ponds must be lined with plastic or impervious material to prevent 
percolation into the substrate. (See Appendices B & D for detailed 
discussion of mine-yard runoff). 

Average annual potential evaporation at the mine site is estimated 
to be greater than 50 inches per year. A pond having a surface 
area of one acre and a depth of 4 feet can be expected to lose 
most of its capacity to evaporation each year. Thus, one storage 
facility of this capacity could be used to hold water pumped from 
the mine and runoff from the portion of the mine yard which 
contains ore. A second storage facility could be used to collect 
non-contaminated runoff from within the yard, and would be 
discharged in accordance with the NPDES permit. Exact pond volume 
will depend on the amount of water encountered during the 
shaft-sinking operation. 

Prior to stockpiling ore, EFN will construct an ore pad at least 
one foot thick. This pad will prevent leaching of mineral values 
from the ore into the soil as a result of rainfall. 
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2.5.13 Traffic Control 

Traffic control will be needed for ore trucks entering State 
Highway 64 from Forest Road 305, when the highway haul options are 
used. 

2.5.14 Wildlife Mitigation 

The following are recommended methods of mitigating potential 
wildlife impacts: 

1. Mine Site: 
Improve and rehabilitate an alternate 32-acre foraging 
area. Create a forage opening in the pinyon-juniper 
woodland by mechanically removing trees and brush and 
seeding wi th desired species. See Appendix C, page 25 
for details. 

2. Elk Calving Areas: 
Construct one reliable wildlife water source on the 
Tusayan District. (The water source will be located in 
an area with suitable forage and cover, and will be 
fenced to exclude Ii vestock. See Appendix C for 
details.) Closing the affected road section to all 
traffic during the calving season (May I-June 30) may be 
used as an alternative to construction of a wildlife 
water source. 

3. Key Waters: 
Important wildlife waters impacted by the haul road 
traffic will be relocated. For each impacted key water 
source, one earthen tank will be constructed in a 
suitable location away from roads. All new tanks will be 
fenced to exclude livestock. 

4. New Road Construction: 
Improve and rehabilitate an alternate foraging area 
equivalent to the number of acres removed from production 
by new road construction (in addition to "1" above). 
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2.5.15 Raptor Protection 

Overhead powerlines must have a 60-inch minimum separation of 
wires. 

2.5.16 Pooled Worker Transportation 

Employees will be provided transportation to and from the mine 
site by a Company van or bus. Driving of individual vehicles 
to the mine will be discouraged. 

Table 2.3 summarizes the mi tigation measures that apply to the 
different alternatives. 
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TABLE 2.3 -- Mitigation Measures That Apply to Project Alternatives 

MITIGATION MEASURE 

1. Compliance wi th laws. 
and regulations 

2. Mine site reclamation 

3. Visual resource 

4. Public safety controls 

5. Ore haulage control (spills) 

6. Air quality management 

7. Noise management 

8. Erosion control 

9. Fire protection 

10. Radiological monitoring 

11. Groundwater monitoring 

12. Surface runoff diversion 

13. Control of truck access at SR 64 

14. Wildlife mitigation 
a. replacement foraging area 
b. new water source to offset 
loss of elk calving habitat near 
haul road or close road during 
calving season 
c. construct replacement waters 
impacted by haul route 

15. Raptor protection 

16. Pooled worker transportation 

Alternative # 
21 3 4 5 

x X x 

X X X X 

x x - X x 

X X X X 

X X X X 

X X X 

X X X 

X X X X 

X X X 

X X X 

X X X 

X X X X 

X 

X X X 

X 

X X X 

X X X 

X X X 

1The mitigation measures that are marked under this alternative 
were proposed by EFN in the original Plan of Operations. 

2An "X" indicates that the listed mi tigation measure is 
specified as part of that alternative. 
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2.6 COMPARISON OF AL TERNA TIVES 

Under Alternative 1, No Action, the Forest Service would reject 
the Proposed Plan of Operations. No mine would be allowed and 
no roads constructed or improved. The No Action Alternative is 
intended to provide baseline data relevant to the issues and 
concerns, against which the impacts of the other four 
alternatives can be compared. Implementation of this 
alternative is in direct conflict with the general mining laws 
and Secretary regulations which provide a statutory right to 
pursue a reasonable mining operation, and also provide the 
Forest Service the authority to require reasonable 
environmental controls. 

The following tables display the effects of each alternative 
against the identified issue and concern. A narrative 
discussion relates those effects which could not be quantified. 
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TABLE 2.4 SOCIO-ECONOMIC IMPACTS ON COCONINO COUNTY ~ 

ISSUE OR CONCERN 

Local and Regional 
Economic Impacts 

Effect on Williams 
Water Supply 

UNITS OF MEASlIRE 

Change in Employment (primary 
and secondary - number of jobs 
affected) 

Changes in Total Annual Income 
For Coconino County ($) 

Changes in Total Annual Gross 
Output for Coconino County ($) 

Annual Tax Revenues (Sales, Pro
perty and severence) ($) 

Total Storage Capacity (ac.ft.) 

Potable City Consumption 11 
(ac. ft./yr.) 

Canyon Mine Projected Needs 
(ac. ft./yr.) 

Change in City's Annual Demand(%) 

Cultural Resources ~ Relative Archeological Site Den
sity along Haul Routes 

Social Impacts Lifestyle, Beliefs and Attitudes 

Population Change 

City & County Infra-
structure 

a) School Enrollment Enrollment 

b) No. of Police Number of Police 

c) Fire Protection Amount 

d) Medical Facilities Amount 

e) Housing Amount 

ALTERNATIVE 1 
NO ACTION 

(BASELINE DATA) 

-0-

-0-

-0-

-0-

2,750 

350 

No Effect 

No Effect 

No Effect 

No Effect 

No Effect 

No Effect 

No Effect 

No Effect 

ALTERNATIVE 2 
PROPOSED PLAN OF 

OPERATION (P.P.O.) 
USING HULL CABIN 

HAUL ROUTE TO 
CAMERON (ROUTE #1) 

Wi 11 i ams +58 

ALTERNATIVE 3 
P.P.O.; MIT.WILDLIFE; 
MONITOR SOIL. WATER & 
AIR; USE HAUL RTS. 1 
OR 2; SHORTEST OIST. 

OVERHEAD POWERLINE; 
35-CAR PARKING LOT 

Preferred Alternative 
ALTERNATIVE 4 ALTERNATIVE 5 

P.P.O; WILDLIFE MIT- P.P.O.; MONITORING AIR. 
IGATION; MONITORING S&W;WILDLIFE MITIGATION 
AIR. SOIL &.WATER; USING HAUL ROUTE #6(ALL 
COCo RIM ROUTE #5~ HIGHWAY) OR ROUTE #7 
OVERHEAD POWERLINE (SP CRATER) TO MINIMIZE 
ALONG ACCESS ROAD ROAD CONSTRUCTION 

Coconino Co. +102 ----------------same for all Alternatives-----------------------
(occurs over 1-5yr) 

3,086.900 
+0.52% 

3,925,400 
+0.16% 

297,500 

8 

2.3 

Low 

3.086,900 
+0.52% 

3,925.400 
+0.16% 

297,500 

8 

2.3 

Low 

3.086.900 
+0.52% 

3,925,400 
+0.16% 

297,500 

8 

2.3 

High 

3,086,900 
+0.52% 

3,925.400 
+0.16% 

297,500 

8 

2.3 

Low to moderate 

Most employment should come from existing labor pool in Williams, provided 
employment qualifications can be met. 
For some people who fear radiation or covet solitude. the existence of a uranium 
mine may change their attitude and beliefs regarding the project area. 

Population of Williams or Coconino County will not change appreciably as a result 
of the mine. 

A small increase in school enrollment at Williams would have no impact. 
Excess capacity now exists. 

No significant change anticipated. 

No change required. 

Adequate emergency medical facilities available in Grand Canyon Village and Williams. 

Adequate housing exists in Williams. None available in Tusayan. 

11 Includes all water sold by the City of Williams to all customers, local and otherwise. Design capacity is 1120 ac-ft/yr. (Data from the City of Williams Draft 
Comprehensive Plan, 1985) 

~ Low site density = <9 sites/mi. 2• moderate density = 9-25 sites/mi.2. high density = >25 sites/mi. 2• 
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TABLE 2.5 RECLAMATION OF MINE SITE 

Preferred Alternative 
ALTERNATIVE 1 AL1ERNATIVE 2 AL TERNATIVE 3 AL1ERNATIVE 4 ALTERNATIVE 5 

NO ACTION PROPOSED PLAN OF P.P.O.; MIT.WILDLIFE; P.P.O; WILDLIFE MIT- P.P.O.; MONITORING AIR, 
OPERATION (P.P.O.) MONITOR SOIL, WATER & IGATION; MONITORING S&W;WILDLIFE MITIGATION 

USING HULL CABIN AIR; USE HAUL RTS. 1 AIR, SOIL & WATER; USING HAUL ROUTE H6(ALL 
(BASELINE DATA) HAUL ROUTE TO OR 2; SHORTEST DIST. COCo RIM ROUTE *5; HIGHWAY) OR ROUTE H7 

ISSUE OR CONCERN UNITS OF MEASURE CAMERON (ROUTE H1) OVERHEAD POWERLINE; OVERHEAD POWERLINE (SP CRATER) TO MINIMIZE 
35-CAR PARKING LOT ALONG ACCESS ROAD ROAD CONSTRUCTION 

Need for Reclamation Area Requiring Restoration (ac. ).!J NA 17 17 17 17 

MeasureS/Methods Revegetation Seeding of all disturbed sites will be accomplished as specified in 
-mixture (species) NA Section 2.5, for erosion control. 
-application (type) NA I I 
Stablilization of Stockpiled NA Not required Stockpiled top soil will be seeded with the same application 
Topsoil (narrative) specified in Section 2.5.8 for erosion control. 

I I 
Surface Facilities Removal NA All improvements will be removed from the mining site. 
(narrative) I I I 
Radioactive Waste Disposal NA The mine yard wlll be radiometrically surveyed and any material found which exceeds 
(narrative) normal background levels will be removed from the area, backfilled into the shaft or 

hauled from the Project Area. 

Reclamation Bond Amount ($) NA -0- 100,000 100,000 100,000 

.!J Minor amounts of road obliteration will be required during construction of haul route. These amounts are not included here. Similarly a small amount of 
restoration is required in the utility corridor, but since this is constant and inSignificant, it is not included in this table. 
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TABLE 2.6 PROPONENT INCURRED PROJECT AND MITIGATION COSTS lJ 

Preferred Alternative 
ALTERNATIVE 1 ALTERNATIVE 2 AL TERNATIVE 3 ALTERNATIVE 4 AL TERNATIVE 5 

NO ACTION PROPOSED PLAN OF P.P.O.; WILDLIFE MITIGA- P.P.O; WILDLIFE MIT- P.P.O.; MONITORING AIR, 
OPERATION (P.P.O.) TION; MONITOR WATER, AIR IGATION; MONITORING S&W;WILDLIFE MITIGATION 

USING HULL CABIN AND SOIL; USING HAUL RTS AIR, SOIL & WATER; USING HAUL ROUTE #6(ALL 
(BASELINE DATA) HAUL ROUTE TO 1 OR 2; SHORTEST DIST- COCo RIM ROUTE #5; HIGHWAY) OR ROUTE #7 

ISSUE OR CONCERN UNITS OF MEASURE \ CAMERON (ROUTE #1) ANCE OVERHEAD POWERLINE OVERHEAD POWERLINE (SP CRATER) TO MINIMIZE 
ALONG ACCESS ROAD ROAD CONSTRUCTION 

Route #1 Route 112 Route #6 Route #7 

Transportation Hauling ($) -0- 2,790,000 2,790,000 2,693,200 3,351,000 4,866,800 3,940,080 
Construction ($) -0- 1,371,400 1,371,400 1,328,700 1,920,500 225,600 643,906 
Maintenance ($) -0- 192,500 192,500 177,800 227,500 33,600 208,600 

Monitoring Radiation: 
Air, So;l and Water ( $) -0- -0- 70,000 70,000 70,000 70,000 70,000 

Groundwater: 
Well Construction ~$) -0- -0- 250,000 250,000 250,000 250,000 250,000 
Water Sampling ($)~ -0- -0- 42,000 42,000 42,000 42,000 42,000 

Equivalent Habitat KeX Waters: 
Improvement Relocatlon {$)l! -0- -0- 34,080 25,560 25,560 8,520 8,520 

Create Re~lacemen~ 
Foraglng Area ($) -0- -0- 6,840 6,910 6,680 6,170 6,170 

Site Reclamation Total Costs ($) -0- 72,320 72,320 72,320 72,320 72,320 72,320 

Worker Transport.~ Total Costs ($) -0- 51,300 3,600 3,600 51,300 51,300 51,300 

Cultural Resource Total Costs ($) -0- 11 ,550 11 ,550 11 ,340 12,150 9,280 11 ,500 
Mitigation (incl. haul route clearance) 

Powerline Total Costs ($) 90,200 90,200 90,200 236,100 309,600 309,600 

Right-of-Way Acquisi- Total Costs ($) -0- -0- -0- -0- -0- -0- 12-30,000 
tion (incl. survey) 

Total Project Costs Net Discounted Costs ($) §J -0- 3,398,282 3,760,971 3,643,962 4,785,699 4,242,417 4,102,632 

lJ Some costs are one-time expenditures, such as road construction and reclamation; others are recurring annual costs; all are shown here as total project costs, 
based on 2 pre-mining & 5 mining years. Cost estimates are based on data from contractors, trade journals, etc., and are for comparison on~Actual costs 
could vary significantly from these estimates. 

~ Prior to the start of mining operations samples will be taken at the Redwall-Muav springs every 6 months for 18 months. After the groundwater well has been 
drilled, and if it produces water, samples will be taken from the well 4 times each year. This will replace the sampling at the springs. If groundwater 
contamination is detected at the well, pumping will be initiated, along with sampling at the springs. (See Section 2.5.11 for details.) 

l! Estimated at $8,520 for construction of a new tank, including fencing. 

~ This is an -equivalent-acreN cultural treatment required to ,mitigate the loss of habitat at the mine site and new road construction. 

~ Alternatives 2, 4 & 5 include Company costs of pooled worker transportation; Alt.3 includes cost of 35-car parking lot. 

~ Includes all listed project costs, discounted at 10% over a projected 7-year planning horizon. 
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TABLE 2.6 PROPONENT INCURRED PROJECT AND MITIGATION COSTS lJ 

Preferred Alternative 
ALTERNATIVE 1 ALTERNATIVE 2 AL TERNATIVE 3 ALTERNATIVE 4 AL TERNATIVE 5 

NO ACTION PROPOSED PLAN OF P.P.O.; WILDLIFE MITIGA- P.P.O; WILDLIFE MIT- P.P.O.; MONITORING AIR, 
OPERATION (P.P.O.) TION; MONITOR WATER, AIR IGATION; MONITORING S&W;WILDLIFE MITIGATION 

USING HULL CABIN AND SOIL; USING HAUL RTS AIR, SOIL & WATER; USING HAUL ROUTE #6(ALL 
(BASELINE DATA) HAUL ROUTE TO 1 OR 2; SHORTEST DIST- COCo RIM ROUTE #5; HIGHWAY) OR ROUTE #7 

ISSUE OR CONCERN UNITS OF MEASURE \ CAMERON (ROUTE #1) ANCE OVERHEAD POWERLINE OVERHEAD POWERLINE (SP CRATER) TO MINIMIZE 
ALONG ACCESS ROAD ROAD CONSTRUCTION 

Route #1 Route lIZ Route 116 Route #7 

Transportation Hauling ($) -0- 2,790,000 2,790,000 2,693,200 3,351,000 4,866,800 3,940,080 
Construction ($) -0- 1,371,400 1,371,400 1,328,700 1,920,500 225,600 643,906 
Maintenance ($) -0- 192,500 192,500 177,800 227,500 33,600 208,600 

Monitoring Radiation: 
Air, So;l and Water ( $) -0- -0- 70,000 70,000 70,000 70,000 70,000 

Groundwater: 
Well Construction ~$) -0- -0- 250,000 250,000 250,000 250,000 250,000 
Water Sampling ($)~ -0- -0- 42,000 42,000 42,000 42,000 42,000 

Equivalent Habitat KeX Waters: 
Improvement Relocatlon {$)l! -0- -0- 34,080 25,560 25,560 8,520 8,520 

Create Re~lacemen~ 
Foraglng Area ($) -0- -0- 6,840 6,910 6,680 6,170 6,170 

Site Reclamation Total Costs ($) -0- 72,320 72,320 72,320 72,320 72,320 72,320 

Worker Transport.~ Total Costs ($) -0- 51,300 3,600 3,600 51,300 51,300 51,300 

Cultural Resource Total Costs ($) -0- 11 ,550 11 ,550 11 ,340 12,150 9,280 11 ,500 
Mitigation (incl. haul route clearance) 

Powerline Total Costs ($) 90,200 90,200 90,200 236,100 309,600 309,600 

Right-of-Way Acquisi- Total Costs ($) -0- -0- -0- -0- -0- -0- 12-30,000 
tion (incl. survey) 

Total Project Costs Net Discounted Costs ($) §J -0- 3,398,282 3,760,971 3,643,962 4,785,699 4,242,417 4,102,632 

lJ Some costs are one-time expenditures, such as road construction and reclamation; others are recurring annual costs; all are shown here as total project costs, 
based on 2 pre-mining & 5 mining years. Cost estimates are based on data from contractors, trade journals, etc., and are for comparison on~Actual costs 
could vary significantly from these estimates. 

~ Prior to the start of mining operations samples will be taken at the Redwall-Muav springs every 6 months for 18 months. After the groundwater well has been 
drilled, and if it produces water, samples will be taken from the well 4 times each year. This will replace the sampling at the springs. If groundwater 
contamination is detected at the well, pumping will be initiated, along with sampling at the springs. (See Section 2.5.11 for details.) 

l! Estimated at $8,520 for construction of a new tank, including fencing. 

~ This is an -equivalent-acreN cultural treatment required to ,mitigate the loss of habitat at the mine site and new road construction. 

~ Alternatives 2, 4 & 5 include Company costs of pooled worker transportation; Alt.3 includes cost of 35-car parking lot. 

~ Includes all listed project costs, discounted at 10% over a projected 7-year planning horizon. 



TABLE 2.7 IMPACTS ON WILDLIFE ~ 
Preferred Alternative 

ALTERNATIVE 1 ALTERNATIVE 2 AL TERNATIVE 3 ALTERNATIVE 4 AU tKnA I 1 Vt 5 
NO ACTION PROPOSED PLAN OF P.P.O.; WILDLIFE MITIGA- P.P.O; WILDLIFE MIT- P.P.O.; MONITORING AIR, 

OPERATION (P.P.O.) TION; MONITOR WATER, AIR IGATION; MONITORING S&W;WILDLIFE MITIGATION 
USING 'HULL CABIN AND SOIL; USING HAUL RTS AIR, SOIL & WATER; USING HAUL ROUTE 16(ALL 

(BASELINE DATA) HAUL ROUTE TO 1 OR 2; SHORTEST DIST- COCo RIM ROUTE *5; HIGHWAY) OR ROUTE 17 
ISSUE OR CONCERN UNITS OF MEASURE CAMERON (ROUTE 11) ANCE OVERHEAD POWERLINE; OVERHEAD POWERLINE (SP CRATER) TO MINIMIZE 

35-CAR PARKING LOT ALONG ACCESS ROAD ROAD CONSTRUCTION 
Route II Route 12 Route 16 Route #7 

Elk Calving Habitat 11 Ac res Potentially Impacted -0- 228 228 55 -0- -0- -0-
(within 0.5 mi. of road) 

Percent of Habitat Impacted (%) -0- 11 11 3 -0- -0- -0-

Deer/Antelope/Turkey Acres Potentially Impacted -0- ------------------ No Quantifiable Impacts -----------------------------------------
Fawning & Nesting 
Habita0 

Elk Migration Routes Percent of Population Affected -0- -0- -0- -0- -0- -0- 1~ 

Area Lost From New Acres Taken Out of Production -0- 9 9 10 7 -0- -0-
Road Constructio~ by Roads 

Big Game Foraging Area Directly Impacted -0- 32 32 32 32 32 32 
Habitatit by Mine Site (acres) 

Total Acres of Acres of Vegetative Treat- -0- -0- 41 42 39 32 32 
Habitat Replacement2J ment Required (ac.) 

Key Waters §J Number of Waters Impacted -0- 3 3 2 3 1 1 
% of All Key Waters in Area -0- 13 13 9 13 4 4 

Replacement WatersZ/ Total Needed as Mitigation -0- -0- 4 3 3 1 1 
Measure (no.) 

11 Estimated total acres of elk calving habitat within Tusayan Ranger District is 2,000 acres. Impacted elk calving habitat will be mitigated by constructing 1 water. 

1VTo date there are no stUdies that show a definite relationship between increased traffic and impacts on these habitats. 

11 Habitat lost from new road construction will be mitigated by vegetative treatments at alternate sites. 

~ Includes acreage of natural opening at mine site; mitigated by vegetative treatments at alternate sites (reflected in total acres of habitat replacement). 

~ Based on total acres impacted: acreage within the natural opening at the mine site, and acres of habitat taken out of production by new road construction. 

~ Important waters that are adjacent to the haul road. 

11 Number of new wildlife waters needed to offset the impacts of elk calving habitat impacted and key waters along the haul routes. 

~ Impacts to elk migration are speculative and unquantifiable. If additional information indicates that significant impacts occur, the haul road would be temporarily 
closed during the migration period. 

TABLE 2.7 IMPACTS ON WILOLIFE ~ 
Preferred Alternative 

ALTERNATIVE 1 ALTERNATIVE 2 AL TERNATIVE 3 ALTERNATIVE 4 ALII:.KNA I 1 VI:. 5 
NO ACTION PROPOSED PLAN OF P.P.O.; WILDLIFE MITIGA- P.P.O; WILDLIFE MIT- P.P.O.; MONITORING AIR, 

OPERATION (P.P.O.) TION; MONITOR WATER, AIR IGATION; MONITORING S&W;WILDLIFE MITIGATION 
USING 'HULL CABIN AND SOIL; USING HAUL RTS AIR, SOIL & WATER; USING HAUL ROUTE 16{ALL 

(BASELINE DATA) HAUL ROUTE TO 1 OR 2; SHORTEST DIST- COCo RIM ROUTE *5; HIGHWAY) OR ROUTE 17 
ISSUE OR CONCERN UNITS OF MEASURE CAMERON (ROUTE 11) ANCE OVERHEAD POWERLINE; OVERHEAD POWERLINE (SP CRATER) TO MINIMIZE 

35-CAR PARKING LOT ALONG ACCESS ROAD ROAD CONSTRUCTION 
Route 11 Boute *-2 Route 16 Route #7 

Elk Calving Habitat 11 Ac res Potentially Impacted -0- 228 228 55 -0- -0- -0-
(within 0.5 mi. of road) 

Percent of Habitat Impacted (%) -0- 11 11 3 -0- -0- -0-

Deer/Antelope/Turkey Acres Potentially Impacted -0- ------------------ No Quantifiable Impacts -----------------------------------------
Fawning & Nesting 
Habita0 

Elk Migration Routes Percent of Population Affected -0- -0- -0- -0- -0- -0- 1~ 

Area Lost From New Acres Taken Out of Production -0- 9 9 10 7 -0- -0-
Road Constructio~ by Roads 

Big Game Foraging Area Directly Impacted -0- 32 32 32 32 32 32 
Habitatit by Mine Site (acres) 

Total Acres of Acres of Vegetative Treat- -0- -0- 41 42 39 32 32 
Habitat Replacement2J ment Required (ac.) 

Key Waters §J Number of Waters Impacted -0- 3 3 2 3 1 1 
% of All Key Waters in Area -0- 13 13 9 13 4 4 

Replacement WatersZ/ Total Needed as Mitigation -0- -0- 4 3 3 1 1 
Measure (no.) 

11 Estimated total acres of elk calving habitat within Tusayan Ranger District is 2,000 acres. Impacted elk calving habitat will be mitigated by constructing 1 water. 

1VTo date there are no stUdies that show a definite relationship between increased traffic and impacts on these habitats. 

11 Habitat lost from new road construction will be mitigated by vegetative treatments at alternate sites. 

~ Includes acreage of natural opening at mine site; mitigated by vegetative treatments at alternate sites (reflected in total acres of habitat replacement). 

~ Based on total acres impacted: acreage within the natural opening at the mine site, and acres of habitat taken out of production by new road construction. 

~ Important waters that are adjacent to the haul road. 

11 Number of new wildlife waters needed to offset the impacts of elk calving habitat impacted and key waters along the haul routes. 

~ Impacts to elk migration are speculative and unquantifiable. If additional information indicates that significant impacts occur, the haul road would be temporarily 
closed during the migration period. 
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TABLE 2.8 EFFECT ON VEGETATION II 
ISSUE OR CONCERN UNITS OF MEASURE 

Loss of Grazing 
Capacity and Timber 
Production l! 

1) Grazing Capacity District Total (AUM's) 
Amount Lost (AUM's) 
Amount Lost (%) 

2) Timber Annual District Total (MBF)~ 
Allowable Cut Amount Lost (MBF/yr.) 

Amount Lost (%) 

Loss of Vegetation 

1) Ponderosa Pine District Total (acres) 
Amount Lost (acres) 
Amount Lost (%) 

2) Pinyon-Juniper District Total (acres) 
Amount Lost (acres) 
Amount Lost (%) 

3) Forest Vegeta- District Total (acres) 
tions Similar Amount Lost (acres) 
to Mine Site Amount Lost (%) 

Threatened, Endangered Species Present 
and Sensitive Plant Amount of Impact (narrative) 
Species 

ALTERNATIVE 1 
NO ACTION 

(BASELINE DATA) 

16,424.0 
-0-
-0-

1809.0 
-0-
-0-

96,182.0 
-0-
-0-

175,770.0 
-0-
-0-

13,551.0 
-0-
-0-

Disturbed rabbit
brush 

l! As a result of mine yard construction and road improvements. 

Preferred Alternative 
ALTERNATIVE 2 AL TERNATIVE 3 -A[TERNATIVE 4 AL TERNATIVE 5 

PROPOSED PLAN OF P.P.O.; WILDLIFE MITIGA- P.P.O; WILDLIFE MIT- P.P.O.; MONITORING AIR, 
OPERATION (P.P.O.) TION; MONITOR WATER, AIR IGATION; MONITORING S&W;WILDLIFE MITIGATION 

USING HULL CABIN AND SOIL; USING HAUL RTS AIR, SOIL & WATER; USING HAUL ROUTE 16(ALL 
HAUL ROUTE TO 1 OR 2; SHORTEST DIST- COCo RIM ROUTE #5; HIGHWAY) OR ROUTE #7 

CAMERON (ROUTE II) ANCE OVERHEAD POWERLINE; OVERHEAD POWERLINE (SP CRATER) TO MINIMIZE 
35-CAR PARKING LOT ALONG ACCESS ROAD ROAD CONSTRUCTION 

Route 111 Route #2 (same for both haul 
route options) 

7.9 7.9 8.0 6.6 5.2 
0.05 0.05 0.05 0.04 0.03 

1.52 1.52 2.89 0.62 0.06 
0.08 0.08 0.16 0.03 0.003 

7.9 7.9 8.0 3.2 0.3 
0.008 0.008 0.016 0.003 0.00 

2.4 2.4 2.4 6.9 6.9 
0.001 0.001 0.001 0.004 0.00 

15 15 15 15 15 
0.11 0.11 0.11 0.11 0.11 

No T&E species are present on the Ranger District. The only known sensitive 
species Udisturbed rabbitbrush" (Chrysothamnus mo1estus) can safely be avoided in 
both haul route and power corridor location. It does not exist in the mine-yard 
area. 

~ The fimber removed is associated with road clearings, and represents a permanent loss of annual allowable cut. 
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TABLE 2.8 EFFECT ON VEGETATION II 
ISSUE OR CONCERN UNITS OF MEASURE 

Loss of Grazing 
Capacity and Timber 
Production l! 

1) Grazing Capacity District Total (AUM's) 
Amount Lost (AUM's) 
Amount Lost (%) 

2) Timber Annual District Total (MBF)~ 
Allowable Cut Amount Lost (MBF/yr.) 

Amount Lost (%) 

Loss of Vegetation 

1) Ponderosa Pine District Total (acres) 
Amount Lost (acres) 
Amount Lost (%) 

2) Pinyon-Juniper District Total (acres) 
Amount Lost (acres) 
Amount Lost (%) 

3) Forest Vegeta- District Total (acres) 
tions Similar Amount Lost (acres) 
to Mine Site Amount Lost (%) 

Threatened, Endangered Species Present 
and Sensitive Plant Amount of Impact (narrative) 
Species 

ALTERNATIVE 1 
NO ACTION 

(BASELINE DATA) 

16,424.0 
-0-
-0-

1809.0 
-0-
-0-

96,182.0 
-0-
-0-

175,770.0 
-0-
-0-

13,551.0 
-0-
-0-

Disturbed rabbit
brush 

l! As a result of mine yard construction and road improvements. 

Preferred Alternative 
ALTERNATIVE 2 AL TERNATIVE 3 AllERNATIVE 4 AL TERNATIVE 5 

PROPOSED PLAN OF P.P.O.; WILDLIFE MITIGA- P.P.O; WILDLIFE MIT- P.P.O.; MONITORING AIR, 
OPERATION (P.P.O.) TION; MONITOR WATER, AIR IGATION; MONITORING S&W;WILDLIFE MITIGATION 

USING HULL CABIN AND SOIL; USING HAUL RTS AIR, SOIL & WATER; USING HAUL ROUTE 16(ALL 
HAUL ROUTE TO 1 OR 2; SHORTEST DIST- COCo RIM ROUTE #5; HIGHWAY) OR ROUTE #7 

CAMERON (ROUTE II) ANCE OVERHEAD POWERLINE; OVERHEAD POWERLINE (SP CRATER) TO MINIMIZE 
35-CAR PARKING LOT ALONG ACCESS ROAD ROAD CONSTRUCTION 

Route 111 Route #2 (same for both haul 
route options) 

7.9 7.9 8.0 6.6 5.2 
0.05 0.05 0.05 0.04 0.03 

1.52 1.52 2.89 0.62 0.06 
0.08 0.08 0.16 0.03 0.003 

7.9 7.9 8.0 3.2 0.3 
0.008 0.008 0.016 0.003 0.00 

2.4 2.4 2.4 6.9 6.9 
0.001 0.001 0.001 0.004 0.00 

15 15 15 15 15 
0.11 0.11 0.11 0.11 0.11 

No T&E species are present on the Ranger District. The only known sensitive 
species Udisturbed rabbitbrush" (Chrysothamnus mo1estus) can safely be avoided in 
both haul route and power corridor location. It does not exist in the mine-yard 
area. 

~ The fimber removed is associated with road clearings, and represents a permanent loss of annual allowable cut. 



TABLE 2.9 EFFECT ON VISUAL QUALITY OF GRAND CANYON AND KAIBAB FOREST lJ 

Preferred Alternative 
ALTERNATIVE 1 AL TERNATIVE 2 AL TERNATIVE 3 AL", tK~A' lVt 4 ALTERNATIVE 5 

NO ACTION PROPOSED PLAN OF P.P.O.; MIT.WILDLIFE; P.P.O; WILDLIFE MIT- P.P.O. ; MONITORING AIR, 
OPERATION (P.P.O.) MONITOR SOIL, WATER & IGATION; MONITORING S&W;WIlDLIFE MITIGATION 

USING HULL CABIN AIR; USE HAUL RTS. 1 AIR, SOIL & WATER; USING HAUL ROUTE 16(ALL 
(BASELINE DATA) HAUL ROUTE TO OR 2; SHORTEST DIST. COCo RIM ROUTE IS; HIGHWAY) OR ROUTE 17 

ISSUE OR CONCERN UNITS OF MEASURE CAMERON (ROUTE 'I) OVERHEAD POWERLINE; OVERHEAD POWERLINE (SP CRATER) TO MINIMIZE 
35-CAR PARKING LOT ALONG ACCESS ROAD ROAD CONSTRUCTION 

Impacts on Viewed Forest Service Visual Quality Current Objectives: Current Objectives: Current Objectives: Current Objective: Current Objective: 
landscape Objectives (VQO) ~ Retention, partial Modification and Modification an Maximum modi fica- Maximum modi fica-

retention, modifi- maximum modi fica- maximum modifica- tion--Within Forest tion--Changes in 
1) Preservation: cation and maximum tion--Me~ts object- tion--Meets object- guidelines but will visual appearance 

Management activities except modification for ives and will not ives and will not result in road scar of Forest will 
for very low visual impact various locations appreciably alter appreciably alter on Coconino Rim remain unaltered 
recreation facilities are on the Tusayan visual characteris- visual characteris- along existing 
prohibited. Ranger District tics adjacent to tics adjacent to forest roads 

(See Fig. 3.6) haul routes haul routes 
2) Retention: 

No change in landscape qual-
ities related to size, inten-
sity, amount, direction, pat-
tern, etc., should be evident. 

3) Partial Retention: 
Man's activities remain 
visually subordinate to the 
characteristic landscape. 

4) Modification: 
Man's activities dominate but 
will borrow from existing 
visual characteristics. 

5) Maximum Modification: 
Man's activities will 
dominate the view. 

Impacts on Grand Changes in Visual Experience at No Change No Change 'if No Change 'if No Change No Change 
Canyon Park and Park and State Route 64 
State Htghway_ 64 

11 The Canyon Mine is located 13 miles south of the south rim of the Grand Canyon. Terrain and vegetative cover restricts visibility of the mine i~ the surrounding 
area to less than 1/2 mile. Therefore the Canyon Mine will not be seen from either SHe 64 or the Grand Canyon. Visual quality impacts on Forests lands will 
largely be dependent on haul route selection. 

~ Visual quality objectives are determined by: (1) variety class [i.e., attraction of the area's physical features (landforms, vegetation and waterform)]. 
and (2) sensitivity level (i.e., people's concerns about the scenic quality of an area. See Sec. 3.2.4.) 

lV The only potential effect mining activity might have on the Grand Canyon National Park, is a slight reduction in visibility in the extreme SE corner of the Park. 
This would result from road dust from ore trucks traversing the sharp turn near Hull Cabin on haul route #1, under extreme meteorological conditions. 
Visibility into the Grand Canyon would be unaffected since this small affected area is south of the rim road. 

TABLE 2.9 EFFECT ON VISUAL QUALITY OF GRAND CANYON AND KAIBAB FOREST lJ 

Preferred Alternative 
ALTERNATIVE 1 AL TERNATIVE 2 AL TERNATIVE 3 AL", tK~A' 1 Vt 4 ALTERNATIVE 5 

NO ACTION PROPOSED PLAN OF P.P.O.; MIT.WILDLIFE; P.P.O; WILDLIFE MIT- P.P.O. ; MONITORING AIR, 
OPERATION (P.P.O.) MONITOR SOIL, WATER & IGATION; MONITORING S&W;WIlDLIFE MITIGATION 

USING HULL CABIN AIR; USE HAUL RTS. 1 AIR, SOIL & WATER; USING HAUL ROUTE 16(ALL 
(BASELINE DATA) HAUL ROUTE TO OR 2; SHORTEST DIST. COCo RIM ROUTE IS; HIGHWAY) OR ROUTE 17 

ISSUE OR CONCERN UNITS OF MEASURE CAMERON (ROUTE 'I) OVERHEAD POWERLINE; OVERHEAD POWERLINE (SP CRATER) TO MINIMIZE 
35-CAR PARKING LOT ALONG ACCESS ROAD ROAD CONSTRUCTION 

Impacts on Viewed Forest Service Visual Quality Current Objectives: Current Objectives: Current Objectives: Current Objective: Current Objective: 
landscape Objectives (VQO) ~ Retention, partial Modification and Modification an Maximum modi fica- Maximum modi fica-

retention, modifi- maximum modi fica- maximum modifica- tion--Within Forest tion--Changes in 
1) Preservation: cation and maximum tion--Me~ts object- tion--Meets object- guidelines but will visual appearance 

Management activities except modification for ives and will not ives and will not result in road scar of Forest will 
for very low visual impact various locations appreciably alter appreciably alter on Coconino Rim remain unaltered 
recreation facilities are on the Tusayan visual characteris- visual characteris- along existing 
prohibited. Ranger District tics adjacent to tics adjacent to forest roads 

(See Fig. 3.6) haul routes haul routes 
2) Retention: 

No change in landscape qual-
ities related to size, inten-
sity, amount, direction, pat-
tern, etc., should be evident. 

3) Partial Retention: 
Man's activities remain 
visually subordinate to the 
characteristic landscape. 

4) Modification: 
Man's activities dominate but 
will borrow from existing 
visual characteristics. 

5) Maximum Modification: 
Man's activities will 
dominate the view. 

Impacts on Grand Changes in Visual Experience at No Change No Change 'if No Change 'if No Change No Change 
Canyon Park and Park and State Route 64 
State Htghway_ 64 

11 The Canyon Mine is located 13 miles south of the south rim of the Grand Canyon. Terrain and vegetative cover restricts visibility of the mine i~ the surrounding 
area to less than 1/2 mile. Therefore the Canyon Mine will not be seen from either SHe 64 or the Grand Canyon. Visual quality impacts on Forests lands will 
largely be dependent on haul route selection. 

~ Visual quality objectives are determined by: (1) variety class [i.e., attraction of the area's physical features (landforms, vegetation and waterform)]. 
and (2) sensitivity level (i.e., people's concerns about the scenic quality of an area. See Sec. 3.2.4.) 

lV The only potential effect mining activity might have on the Grand Canyon National Park, is a slight reduction in visibility in the extreme SE corner of the Park. 
This would result from road dust from ore trucks traversing the sharp turn near Hull Cabin on haul route #1, under extreme meteorological conditions. 
Visibility into the Grand Canyon would be unaffected since this small affected area is south of the rim road. 



TABLE 2.10 EFFECTS ON AIR QUALITY AT GRAND CANYON, TUSAYAN AND MINE SITE 

Preferred Alt.rn.tlve 
ALTERNATIVE 1 ALTERNATIVE 2 AL TERNATIVE 3 AL TERNATIVE 4 ALTERNATIVE 5 

NO ACTION PROPOSED'PLAN OF P.P~O.; MIT.WILDLIFE; P.P.O; WILDLIFE MIT- P.P.O.; MONITORING AIR, 
OPERATION (P.P.O.) MONITOR SOIL, WATER & IGATION; MONITORING S&W;WILDLIFE MITIGATION 

USING HULL CABIN AIR; USE HAUL RTS. 1 AIR, SOIL & WATER; USING HAUL ROUTE 16(ALL 
(BASELINE DATA) HAUL ROUTE TO OR 2; SHORTEST DIST. COCo RIM ROUTE IS; HIGHWAY) OR ROUTE '7 

ISSUE OR CONCERN UNITS OF MEASURE CAMERON (ROUTE II) OVERHEAD POWERLINE; OVERHEAD POWERLINE (SP CRATER) TO MINIMIZE 
35-CAR PARKING LOT ALONG ACCESS ROAD ROAD CONSTRUCTION 

Predicted Impacts on Predicted Impacts of Partic- The GCNP is a manda- No significant impact of radon gas or suspended particulates will occur in the 
Ai r Qual ity ulates and Radon Gas Emissions tory class 1 area. park from the proposed mi ni ng project, even under the most extreme "worst-case" 

on Air Quality at Grand Canyon conditions. 
National Park (narrative) 

Predicted Impacts of Suspended 
Particulates and Radon Gas Emis-
sions on Air Quality at Mine, 
Tusayan and Along Haul Routes 

Radon: (pCi /L) 
Average for Western U.S. 0.2 
Projected Increase in Levels 
(Due To Mine) at: 
I} Owl Tank 0.019 ----Same for,all alternatives.--------
2} Tusayan 0.005 

Particulates: (ug/m3) " 
NAAQs Standards 260 (24-hr. max.) 
Current Levels 47-58(24-hr. max.} 
Projected Levels 

26 (24-hr. max.)~ 1} Mine Site ----Same for all alternatives.-------
2) Haul Routes 22 (24-hr. max.) 

Radioactive Oust: (ug/m3)l/ 
Current Levels background 
Projected Levels 0.01 increase!! ----Same for all alternatives.-------

I I 
Monitoring Requirements (narrative) N/A Required during the life of the mining operation, to detect 

chan~s in raCkgrOUnd readings fOl radon and r~ioa~ile dust. 

11 Total suspended particulates. 

]V These predicted values are in addition to existing (background) levels. 

]V These calculations 'assume that all potentially radioactive dust is 1% uranium. 

~ This is 300 times less than limits set for facilities which require a radioactive materials license. 
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National Park (narrative) 

Predicted Impacts of Suspended 
Particulates and Radon Gas Emis-
sions on Air Quality at Mine, 
Tusayan and Along Haul Routes 

Radon: (pCi /L) 
Average for Western U.S. 0.2 
Projected Increase in Levels 
(Due To Mine) at: 
I} Owl Tank 0.019 ----Same for,all alternatives.--------
2} Tusayan 0.005 

Particulates: (ug/m3) " 
NAAQs Standards 260 (24-hr. max.) 
Current Levels 47-58(24-hr. max.} 
Projected Levels 

26 (24-hr. max.)~ 1} Mine Site ----Same for all alternatives.-------
2) Haul Routes 22 (24-hr. max.) 

Radioactive Oust: (ug/m3)l/ 
Current Levels background 
Projected Levels 0.01 increase!! ----Same for all alternatives.-------

I I 
Monitoring Requirements (narrative) N/A Required during the life of the mining operation, to detect 

changes in raCkgrOUnd readings fOI radon and radioacti1e dust. 

11 Total suspended particulates. 

]V These predicted values are in addition to existing (background) levels. 

]V These calculations 'assume that all potentially radioactive dust is 1% uranium. 

~ This is 300 times less than limits set for facilities which require a radioactive materials license. 



TABLE 2.11 EFFECTS OF TRANSPORTATION ROUTE SELECTION lJ 

Preferred Alternatl"e 
AL TERNATIVE 1 ALTERNATIVE 2 ALTERNATIVE 3 AL TERNATIVE 4 ALTERNATIVE 5 

NO ACTION PROPOSED PLAN OF P.P.O.; MIT.WILDLIFE; P.P.O; WILDLIFE MIT- P.P.O.; MONITORING AIR, 
OPERATION (P.P.O.) MONITOR SOIL, WATER & IGATION; MONITORING S&W;WILDLIFE MITIGATION 

USING HULL CABIN AIR; USE HAUL RTS. 1 AIR, SOIL & WATER; USING HAUL ROUTE 16(ALL 
(BASELINE DATA) HAUL ROUTE TO OR 2; SHORTEST DIST. COC. RIM ROUTE #5; HIGHWAY) OR ROUTE 17 

ISSUE OR CONCERN UNITS OF MEASURE CAMERON (ROUTE II) OVERHEAD POWERLINE; OVERHEAD POWERLINE (SP CRATER) TO MINIMIZE 
35-CAR PARKING LOT A~ONG ACCESS ROAD ROAD CONSTRUCTION 
Route #l Route 12 Route #6 Route #7 

Road Construction New Construction (miles) -0- 3.6 3.6 4.1 2.9 -0- -0-

Reconstruction (miles) -0- 23.9 23.9 21.3 30.6 4.8 29.8 

Haulin9!J To Cameron (tons/mile) -0- 48.5 48.5 46.4 54.5 128.8 85.0 

Integration With Po- Degree of Integration No cOl11l1itment, Compatible (up- Compatible (up- Compatible (access No cOl11l1itment on 
tential Future Forest (Narrative) future options open grades existing grades existing to southwest side) Forest, utilizes 
Resource Management roads) roads)(both routes) with possible State and private 
Needs future needs land 

Surfacing Material Total Required (volume cu. yd.) -0- 54,000 54,000 54,000 63,500 53,500 53,500 
Pits }J (surface acres disturbed) -0- 2.8 2.8 2.8 3.4 3.2 3.2 

2,900 to not 
Traffic Use on Haul Seasonal Average Daily Traffic Not Applicable 17 17 17 21-23 10,150 available 
Route Before Project Construction 

(no.) it 
2,900 to not 

Projected Average Daily Traffic Not Applicable 40 40 40 46 10,150 available 
After Construction (no.) 

not 
Percent Increase in Traffic Not Applicable 135 135 135 109 0.6 available 

Monitoring Radiometric surve;s Not Applicable Data gathered from other uranium mining operations, show no increase in 
Along Haul RoutesE1 detectable radiation along ore haul routes. 

Wildlife§) Potential Increase in Impacted -0- 237 237 65 

I 
7 

I 
-0- -0-

Area of Key Wildlife Habitat(ac.) 

11 Transportation hauling costs, construction costs and costs associated with mitigation requirements are shown on Tables 2.6 (Project Mitigation) & 2.7 (Wildlife). 

~ May require traffic control at intersection of Forest Road 305 and State 64 if Alternative 5 is selected. 

}J Based on truncated cone 15' deep, 3:1 sideslopes. Calculated area x 2 for clearing, equipment, etc. 

it Average Daily Traffic (ADT) along haul routes (Seasonal averages on Forest roads). Traffic on Route 16 includes 2,900 ADT on SR 64, 10,150 ADT on 1-40, 7,600 ADT 
on US 89, and 3100 ADT on US 160 to the US 191 turn-off to Blanding. 

~ Based on surveys along haul roads in northern Arizona, any increase in radiation caused by passing ore trucks, will be indistinguishable from background radiation. 
Individuals standing along the highway shoulder would receive a radiation dose too small to measure. The truck driver will receive slightly more radiation than an 
airline pilot. (See Appendix E.) 

~Includes direct and indirect impacts from haul routes (acres of elk calving habitat within .5 mi. of haul road and are a taken out of production by new road 
construct ion) • 
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TABLE 2.12 IMPACTS ON WATER AND SOIL RESOURCES 

ISSUE OR CONCERN UNITS OF MEASURE 

Radionuclide Contami- Diverson Channel Capacity (cfs) 
nation of Down Stream 
Lands and Waters thru Expected 500-yr. Flood (cfs)lJ 
Flooding of Ore Stock-
piles at Mine Site Potential of Flood Waters Reaching 

Uranium Ore Stockpiles (narrative) 

Potential of 100-yr. Flood Reach
ing Lower Portion of Cataract Cr. 

Sampling for Change from Baseline 
Surface Water Quality (piC/L): 
1) Arizona statewide average: 

Gross alpha 
Gross beta 
Ra-226 

2) Current levels at Owl Tank: 
Gross alpha 
Gross beta 
Ra-226 
Uranium 

Sampling for Change from Base
line Soil Radionuclide Level 
Current levels: (piC/L)l! 
1) At Owl Tank 

Gross alpha 
Gross beta 
Ra-226 
Uranium 

2) Wash SSW 
Gross alpha (pCi/L) 
Gross beta (pCi/L) 
Ra-226 (pCi/L) 
Uranium 

ALTERNATIVE 1 
NO ACTION 

(BASELINE DATA) 

NA 

NA 

NA 

NA 

4.9 
6.4 
0.2 

<2 
5.6 (25)~ 
0.76 (17) 

NA 

35 (9) 
28 
1.6 (14) 

23 (10) 
32 
1.8 (14) 

ALTERNATIVE Z 
PROPOSED PLAN OF 

OPERATION (P.P.O.) 
USING HULL CABIN 

HAUL ROUTE TO 
CAMERON (ROUTE #1) 

1,827 

2,085 

Preferred Alternative 
ALTERNATIVE 3 ALTERNATIVE 4 ALTERNATIVE 5 

P.P.O.; MIT.WILDLIFE; P.P.O; WILDLIFE MIT- P.P.O.; MONITORING AIR, 
MONITOR SOIL, WATER & IGATION; MONITORING S&W;WILDLIFE MITIGATION 
AIR; USE HAUL RTS. 1 AIR, SOIL & WATER; USING HAUL ROUTE #6(ALL 
OR 2; SHORTEST DIST. COCo RIM ROUTE '5; HIGHWAY) OR ROUTE '7 

OVERHEAD POWERLINE; OVERHEAD POWERLINE (SP CRATER) TO MINIMIZE 
35-CAR PARKING LOT ALONG ACCESS ROAD ROAD CONSTRUCTION 

2,120 

2,085 

2,120 

2,085 

2,120 

2,085 

Uranium ore stockpiles will be above the dike height in the southern part of 
the mine yard and will therefore be above the 500-year flood level. 

I I I 
Maximum flow during August 1984 event (100 yrs.+ recurrence interval) was 
was 2447 cfs. This flow dissipated at a large flat area about 14 miles 
below the mine site--about 12 miles upstream from Cataract Creek. 

For the life of the mine and until all post mining cleanup operations 
are completed, surface water and soil sampling will be required annually 
between Aug.15 and Sept.15 and after any release of water from mine site. 

.. II 

I I J 
11 This flood-flow prediction in cubic feet per second (cfs) is based on a general storm with antecedent soil moisture at saturation. 

~ Values in parenthesis are the percent error at one standard deviation. 

l! See text in Section 3.2.7.4, Chapter 3, for complete assays. 
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TA~LE 2.12 (continued) IMPACTS ON WATER AND SOIL RESOURCES 

ISSUE OR CONCERN 

Possible Groundwater 
Contamination by 
Radionuclides 

UNITS OF MEASURE 

Sampling for Change from Base
line Quality at Redwall Springs 
in Grand Canyon & Havasu Canyon 
Current levels: 11 

1) Havasu!J 
Gross alpha (pCi/L) 
Gross beta (pCi/L) 
Ra-226 (pCi/L) 

2) Indian Gardens 1) 
Gross alpha (pCi/L) 
Gross beta (pCi/L) 
Ra-226 (pCi/L) 

3) Mine-Site Well 
Gross alpha (pCi/L) 
Gross beta (pCi/L) 
Ra-226 (pCi/L) 

11 See Table 3.6, Chapter 3, for complete assays • 

ALTERNATIVE 1 
NO ACTION 

(BASELINE DATA) 

NA 

<8 
6.4 (30) 11 
0.45 (38) 

<4 
3.2 (56) 
0.25 (40) 

NA 

AL TERNATIVE 2 
PROPOSED PLAN OF 

OPERATION (P.P.O.) 
USING HULL CABIN 

HAUL ROUTE TO 
CAMERON (ROUTE II) 

Sampling is not a 
requirement or part 
of EFNls Plan of 
Operation. 

AL TERNATIVE 3 
P.P.O.; MIT.WILDLIFE; 
MONITOR SOIL, WATER & 
AIR; USE HAUL RTS. 1 
OR 2; SHORTEST DIST. 

OVERHEAD POWERLINE; 
35-CAR PARKING LOT 

Preferred Alternative 
ALTERNATIVE 4 ALTERNATIVE 5 

P.P.O; WILDLIFE MIT- P.P.O.; MONITORING AIR, 
IGATION; MONITORING S&W;WILDLIFE MITIGATION 
AIR, SOIL & WATER; USING HAUL ROUTE 16(ALL 
COCo RIM ROUTE #5; HIGHWAY) OR ROUTE #7 
OVERHEAD POWERLINE (SP CRATER) TO MINIMIZE 
ALONG ACCESS ROAD ROAD CONSTRUCTION 

Assuming permission is granted by landowner, sampling will 
be done during the life of the mine and until all post 
mining cleanup operations are completed. 

Sampling will be required if water is found in the Redwall-Muav aquifer. 
(See Section 2.5.11 for details. 

. !J Before mining operations start, samples will be taken every 6 mos. for 18 mos. After the groundwater well has been drilled, and if it produces water, samples 
taken 4 times a year from the well, will replace the sampling at the springs, unless groundwater contamination is detected at the well. Then pumping will be 
initiated, along with renewed sampling at the springs. 

11 Values in parenthesis are the percent error at one standard deviation. 
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11 Values in parenthesis are the percent error at one standard deviation. 



TABLE 2.13 IMPACTS ON AMERICAN INDIAN RELIGIOUS CONCERNS 

ISSUE OR CONCERN 

Direct Impact on 
Religious Sites 

Interference With 
Access to Religious 
Sites (eg. burial 
grounds or shrines) 

Interference With 
Gathering of Relig
ious Articles (eg. 
feathers & herbs) 

UNITS OF MEASURE 

Sites Affected (no.) 

Sites Affected (no.) 

Trails Intersected by Mine Site 
or Haul Routes (no.}a 

land Temporarily Lost to 
Hunting & Gathering (ac.)b 

Potential Gathering Areas 
Impacted by Ore Hauling (mi.)C 

Compatibility with Narrative 
Traditional Religious 
Beliefs 

a Trails leading to sites with religious significances. 

AL TERNATIVE 1 
NO ACTION. 

(BASELINE DATA) 

o 

o 

o 

o 

o 

Consistent with 
traditional 
beliefs 

AL TERNATIVE 2 
PROPOSED PLAN OF 

OPERATION (P.P.O.) 
USING HULL CABIN 

HAUL ROUTE TO 
CAMERON (ROUTE #1) 

AL TERNA TI VE 3 
P.P.O.; MIT.WILDLIFE; 
MONITOR SOIL. WATER & 
AIR; USE HAUL RTS. 1 
OR 2; SHORTEST DIST. 

OVERHEAD POWERLINE; 
35-CAR PARKING LOT 
Route #1 Route #2 

Preferred Alternative 
ALTERNATIVE 4 ALTERNATIVE 5 

P.P.O; WILDLIFE MIT- P.P.O.; MONITORING AIR. 
IGATION; MONITORING S&W;WILDLIFE MITIGATION 
AIR. SOIL & WATER; USING HAUL ROUTE #6(ALL 
COCo RIM ROUTE #5; HIGHWAY) OR ROUTE #7 
OVERHEAD POWERLINE (SP CRATER) TO MINIMIZE 
ALONG ACCESS ROAD HAUL ROUTE IMPACTS 

No specific sites have been identified which would be impacted by the 
development of the mine site or the proposed haul routes. 

I I I 
Access to religious sites would not be curtailed by operational activities. 

I 

39 39 36 37 32 

3.6 3.6 2.3 2.9 0 

Development of lands of Hopi ancestral occupancy for commercial 
purposes conflicts with stated Hopi traditional religious beliefs. 

b The Hopi and Havasupai Tribes indicate that the area near the mine site is used for hunting and gathering, but there is no evidence that the Canyon Mine site has been 
used for religious practices. (Areas shown here represent the sum of the mine site plus any new road corridors.) 

c Number of miles of new road construction. 
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2.6.1 Comparison of Alternatives for 
Resolution of Issues and Concerns 

None of the project alternatives fully resolves all nine 
identified issues and concerns, however by implementing the 
identified mitigation measures in Section 2.5, Alternatives 3, 
4 and 5 are environmentally acceptable to the Forest Service. 
Alternative 5, with the substitution of an overhead powerline, 
has been selected as the Preferred Alternative. 

~~#1 -Social and economic impacts on the community of Williams 
and Coconino County as a whole are considered by the Forest 

. Service to be generally beneficial and virtually the same for 
Alternatives 2-5. 

If the No Action Alternative were implemented, there would be 
no change in current levels of employment, income, tax revenue 
or output as a resul t of the Canyon Mine. Demand for public 
services would remain at current levels. No cultural resource 
si tes would be identified or disturbed by mine development or 
road improvement or construction. g ~#2 -Reclamation measures required at the mine site are 
considered by Forest Service to be satisfactory in Alternatives 
2-5, although measures called for in Alternatives 3-5 are more 
comprehensive and oriented toward improving wildlife habitat at 
the mine site upon its closing. Under the no action 
alternative, of course, no reclamation would be required at the 
Canyon Mine site. 

Ir ~ #3 -The least cost alternative is Alternative 2. 
Alternatives 3-5 indicate increased expenditures of $360,000 to 
$1,300,000 can be expected depending on the haul route used and 
mi tigation measures required. Increased expendi tures are 
generally associated with mitigation requirements. The No 
Action Al ternati ve would resul t in no construction or 
development costs, however, the costs of exploration and 
environmental review could not be recovered by EFN. 

~ ~ #4 -wildlife habitat will be ,affected to varying degrees in 
all alternatives depending on the ore haulage route used. 
Alternative 5 has the least impact on ,wildlife. Alternative 2 
would have the greatest impact because of a lack of mitigation 
requirements. Mitigation measures in Alternatives 3 and 4 
should be effective in reducing the adverse impacts on wildlife 
resulting from increased road traffic. 
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Alternatives 3-5 all call for "equivalent habitat replacement" 
to mitigate the impact of decreased habitat utilization caused 
by the mine and expanded transportation system. Alternative 3 
also includes a proponent choice of road closure during May and 
June in lieu of habi tat replacement to offset the impacts to 
elk calving habitat. 

The No Action Alternative would have no impact from mining or 
ore transportation on wildlife or wildlife habitat and would 
require no mitigation. Any benefits associated with 
construction of alternative wildlife waters would not be 
realized. 

IIIIC #5 -Implementation of Alternatives 2-5 will have a 
-.. ... negligible and insignificant effect on the makeup of vegetati ve 

types now present on the Tusayan Ranger District. The No 
Action Al ternati ve would have no impact on vegetation at the 
Canyon Mine site. 

~1C#6 -Visual quality associated with the Grand Canyon will not 
be affected with the development of the Canyon Mine regardless 
of the alternative selected for implementation. Alternatives 
2-5 will alter the short term visual quality at the mine site. 
Reclamation measures should effectively restore the area to its 
present visual landscape characteristics. 

Implementation of mitigation measures in Alternatives 2-5 will 
minimize the likelihood of any adverse environmental impacts on 
the Grand Canyon National Park. To date the only apparent 
environmental impacts of the Orphan uranium mine, located on 
the south rim of the Grand Canyon at Maricopa Point, have been 
the conflicts of the mine wi th the National Park management 
objectives and some degradation of the scenic qualities of the 
Grand Canyon rim. Radionuclide contamination of air, soil or 
water has not been identified. For comparative purposes, the 
proposed Canyon Mine is some 13 airline miles from the rim of 
the Grand Canyon. 

Haulage route selection will have a limited effect on the 
scenic qualities on the Tusayan Ranger District. 
Implementation of Alternative 5 would have the greatest effect 
by constructing a road off the Coconino Rim in a location that 
would be visible to travelers going to and from the Grand 
Canyon using the east Highway 64 entrance. The No Action 
Alternative would have no impact on the visual quality of the 
area near the mine site. 

1C#7 -Implementation of Alternatives 2-5 
appreciable effect on the air quali ty, 
particulates, radon gas, or radioactive dust, 
Grand Canyon or the community of Tusayan. 
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particulate matter will be site specific 
at the mine site itself and are expected 
quality standards. Current levels of 
vicinity of the Canyon Mine site and 
unchanged by the No Action Alternative. 

along haul routes and 
to be well within air 
air quality in the 

haul routes would be 

_
IC #8 -Implementation of Alternative 5 using the Highway or SP 
Crater haul routes (#6 or #7) would minimize impacts on the 
National Forest environment and resources by limiting road 
improvements to existing roadways. It would, however, transfer 
the use, and resulting impacts, to private and State lands, and 
at a greater cost to EFN (Table 2.2). 

The haul route identified in Alternative 4 would be most cost 
effective in providing a road that would meet long term 
management needs in the event other mines are developed in the 
eastern quadrant of the Tusayan Ranger District. 

Haul routes included in Alternatives 2 and 3 are the most cost 
effective routes for hauling ore from the Canyon Mine to the 
mill in Blanding, Utah. 

No ore would be transported under the ~o Action Alternative. 

IIIC #9 -Mi tigation measures and operational procedures included 
~in Alternatives 3-5 will reduce the possibility of radionuclide 
~contamination to surface or subsurface water sources, and 

identify any contamination at the earliest possible time. 
Alternative 2 does not include air, soil and water monitoring 
requirements to ensure the operational designs of the mine are 
functioning properly. Under the No Action Alternative, current 
parameters for water quanti ty and water quali ty would remain 
unchanged at the mine site. Soil resources at the. mine site 
would not be affected. 

Neither the water quality on the Havasupai Indian Reservation 
nor the Grand Canyon National Park should be affected by the 
development of the mine under Alternatives 2-5. The Havasupai 
Reservation is located about 35 miles downstream from the mine 
site. A documented 100 year flood dissipated because of 
topographic features, about 14 miles downstream and 20 miles 
above the Reservation. Mi tigation measures taken at the mine 
site would prevent any significant downstream radionuclide 
contamination in the event of an extreme flood occurrence. 

~IC #10 -Implementation of Alternatives 2-5 will have no 
appreciable effect on India~ religious sites and practices and 
will not burden traditional Tribal religious beliefs. 
Consultation with the Hopi and Havasupai Tribes has not 
identified any specific sacred site or the presence of any 
sacred plants used for ceremonial purposes which would be 
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disturbed by the development of the mine or any of the haul 
route options. Simi larly, a detai led archeological review of 
the site has disclosed no sites of religious significance. 

Development of the mine site (Alternatives 2-5) and haul route 
options requiring new construction (Alternatives 2-4) could 
slightly reduce the land area available for Indian religious 
practices. However, the current level of religious activity is 
not expected to be curtailed by any alternative nor will access 
to any religious sites or areas be restricted. Furthermore, 
there is no evidence of Indian religious activi ty at the mine 
site itself.or along any of the proposed haul routes. 

In comments regarding other proposed actiQns on the Kaibab 
National Forest, the Hopi Tribe has expressed a belief that the 
earth is sacred and that it should not be subjected to digging, 
tearing or commercial exploitation. While this conflict has 
not been raised directly in relation to the Canyon Mine, it is 
acknowledged that commercial use of the Forest wi thin the area 
of Hopi ancestral occupancy is inconsistent wi th these stated 
religious beliefs. 

The Preferred Alternative will include only the limited impacts 
associated with development of the mine site, as the haul route 
options included in the preferred al ternati ve do not include 
any new road construction or significant reconstruction. 

The No Action Alternative would have 
religious beliefs, sites or practices. 
Tribes have expressed a preference 
Alternative. 
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CHAPTER 3 

AFFECTED ENVIRONMENT 

This chapter describes the physical and biological environment 
at _ the Canyon Mine site and surrounding area. All the 
individual environmental components are described as they exist 
without mining operations. Those components of the environment 
that will be directly or indirectly impacted by uranium mining 
are discussed in detail in Chapter 4. 

3. 1 ENVIRONMENTAL SETTING 

The following paragraphs describe the factors of the 
environment that warrant some discussion in order to set the 
stage for evaluating impacts resulting from each alternative. 

3.1.1 Location 

The proposed Canyon Mine project area is located on the Tusayan 
Ranger District, Kaibab National Forest approximately 45 miles 
north of Williams, Arizona, 6 1/2 miles southeast of Tusayan, 
Arizona, and 10 mi les south of Grand Canyon Vi llage in the 
National Park. The mine si te is located in the the western 
portion of Section 20, Township 29 North, Range 3 East, Gila 
and Salt River Meridian, Coconino County, Arizona. 

3.1.2 Climate 

Spring and fall seasons in the area are relatively dry. Summer 
and winter receive about equal amounts of precipitation. 
Summer rain usually comes as thunderstorms wi th locally heavy 
downpours of short duration. These convective events are 
mainly formed over the heated walls of the Grand Canyon almost 
every afternoon from early July unti 1 the end of August. In 
some years, continuous precipitation may result for one or two 
days during the summer when weak tropical storms move inland 
from the Pacific Ocean. Practically all winter precipitation 
occurs as snow associated wi th middle lati tude storms moving 
eastward from the Pacific Ocean. 
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Annual precipitation is approximately 15 inches at Grand Canyon 
Airport (about 6 miles northwest of the mine site), and average 
monthly temperatures range from 20.1 F. to 75.6 F. Prevailing 
wind direction at the mine site is from the south. 

3.1.3 Topography 

Major land forms in the general area of the Canyon Mine include 
nearly level drainage bottoms of recent alluvium, gently 
sloping plateau ridgetops and moderately sloping canyon 
sideslopes. Soils have developed from residual or colluvial 
parent materials, and outcrops of bedrock are typically exposed 
along shoulder slopes and ridgetops. The Coconino Rim, a 
north-facing escarpment east and north of the mine, is the 
major land form obstructing access between the mine and 
highways to the east. 

3. 1.4 Geology and Mineralization 

The entire Project Area is covered by Mid-Permian Kaibab and 
Toroweap limestones that dip·a few degrees to the south. These 
formations extend to approximately the 600 foot depth. Below 
this depth is the Coconino sandstone which is approximately 300 
feet thick. This is the formation exposed at the Canyon rim 
just north of the visitor center at the Grand Canyon National 
Park. Minor mineralization is noted in the Coconino at the 
Canyon deposit. The next formation, from depths of 900 to 
1,200 feet, is the Hermit Shale. This formation is the bright 
red rock viewed from Hermi tis Rest, eight mi les west of the 
headquarters of the Grand Canyon National Park. Because the 
Hermit Shale is a dense, clay-cemented siltstone under the much 
coarser Coconino sandstone, some water, springs or seeps are 
noted at outcrop contacts between these uni ts. The formation 
below the Hermi tShale is the Supai formation which extends 
from 1,200 to 2,300 feet below the surface. The upper few 
hundred feet of the Supai formation is the resistant sandstone 
that caused the formation of the inner gorge of the Grand 
Canyon. . It is the main host to the ore deposits that are the 
obj ectof this mining project. The lower depths of the Supai 
formation change from a sandstone to a limestone, resting on 
the older limestones of the Redwall formation. 

Uranium mineralization in the Project Area occurs in a breccia 
pipe structure that cuts vertically through the flat-lying 
sedimentary rocks (Fig. 3.1). Cavities formed millions of 
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years ago by water dissolving the deeper Redwall limestone 
created space into which the overlying rock collapsed. The 
collapsed zone worked its way up hundreds of feet in the form 
of a cylinder or narrow cone. This broken rock, or pipe, 
created a favorable env.ironment for mineral deposition. Based 
upon data from exploration test holes, EFN does not expect that 
minerals other than uranium will be found in economic 
quantities in the Canyon Mine. 

3.1.5 Seismicity 

The following was extracted from "Phase I Investigation and 
Evaluation Report, I.D. No. AZ00039" by Sergent, Hauskins and 
Beckwith, consulting Geotechnical Engineers, 1981: 

"The Big Chino, Bright Angel, Mesa Butte and Oak Creek 
Canyon Faul t Zones in the general area of / the si te are 
believed' to be an extension of a north-south trending zone 
of moderate seismic activity in western utah. This zone is 
classified as the Intermountain Seismic Belt (ISB) by Smith 
and Sbar (1974). This moderately active section of the ISB 
is in the transition zone between the Colorado Plateau and 
Basin and Range Physiographic Provinces. 

These faults have not been carefully studied and the 
relative importance, time of last displacement and probable 
earthquake magni tudes are inadequately known for posi ti ve 
classification. 

However, generalized faul t maps (Eguchi and others, 1979, 
Howard and others, 1978), studies of the regional 
seismotechtonics (Smith and Sbar, 1974; Sbar and DuBois, 
1979), specific studies of the Flagstaff area (Giardina, 
1977) and the Mesa Butte Fault System (Shoemaker and 
others, 1978, Brumbaugh, 1980), and the moderate historical 
seismic record, suggest that several faults in the area 
influencing the site may be active in the engineering 
sense. Relative to evaluation of dams, nuclear power 
plants and other important structures, a fault is generally 
classified as active when it displays offsets which have 
occurred in the last 10,000 to 35,000 years (Slemmons and 
McKinney, 1977). 

The earthquakes of January 25, 1906, September 10, 1910, 
and September 18, 1912, centered in the area around· the 
north side of the San Francisco Peaks. All produced 
maximum Modified Mercalli intensities of about VII, to 
VIII, indicating that the magnitudes were on the order of 5 
to 6. It appears these earthquakes could have been 
associated wi th ei ther the Mesa Butte or Oak Creek Canyon 
Fault Systems. 
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On November 4, 1971, a small earthquake of 3.7 on the Richter 
Scale occurred in the Williams area. 

The mine area is believed to be stable for bui ldings and most 
other construction activities. 

3.1.6 Soils 

Soi I types wi thin the area have undergone various degrees of 
development. Climate, vegetation, parent material,. elevation, 
slope, exposure and landscape position all contribute to the 
developmental processes which are reflected in a range of 
physical, chemical and biological properties. 

The dominant soi 1 type wi thin the operations area belongs to 
the fine-loamy, mixed family of Cumulic Haploborolls. Soil 
profiles are moderately· deep to deep (20 to 60 inches), 
welldrained and have a moderate permeability rating. Surface 
horizons range from 5 to 30 inches thick and have fine sandy 
loam textures wi th dark brown and dark grayish brown colors. 
Subsoi I textures are sandy clay loam or clay loam wi th brown 
and grayish brown colors. The internal volume of rock 
fragments is variable (10 to 40 percent by volume). The depth 
to limestone bedrock is generally greater than 40 inches. The 
revegetation suitability and inherent productive potential of 
this unit ranges from moderate to high. There is approximately 
2,600 acres of this soil unit inventoried within the Tusayan 
Ranger District. 

Soils within the contributing watershed to the north and 
northeast of the proj ect area belong to the loamy skeletal, 
mixed, mesic and frigid families of Lithic Ustochrept. The 
mesic component is associated with the woodland species pinyon 
pine and Utah juniper whereas the frigid soils are associated 
with the ponderosa pine. Soil profiles are shallow (less than 
20 inches) well-drained and have moderately slow to moderate 
permeability ratings. Surface horizons range from 1 to 3 
inches thick and have fine, sandy loam textures with 
yellowishbrown and brown colors. Subsoil textures are sandy 
loam or loam, with light brown and brown colors. The internal 
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Erosional processes in the form of sheet and rill are the 
result of high intensity summer thunderstorms and resulting 
overland flow. Saturated soil conditions are generally 
confined to a 2 or 3 week period during spring when snowmelt 
occurs. 

3.1.7 Land Status and Land Uses 

The Canyon Mine site is located on ground which was part of the 
original Grand Canyon Forest Reserve established in 1893. In 
1908, it was incorporated into the National Forest System as 
part of the Coconino National Forest. Through the years, there 
have been numerous administrative name changes for this 
particular area. However, it officially became part of the 
Kaibab National Forest in 1934. There are no outstanding 
rights, reservations, executive orders, public land orders or 
withdrawals which preclude either mineral exploration or 
development in the immediate area of the Canyon Mine site. 

National Forest system land affected by the proposed action are 
presently managed for multiple use purposes including timber 
harvesting, cattle grazing, wildlife management, mineral 
exploration and recreational uses such as Christmas tree 
cutting, firewood gathering and hunting. 

Active copper mlnlng took place on the western edge of the 
Tusayan Ranger District around the turn of the century. There 
are some patented mining claims on the Tusayan District which 
date back to the late 1800' s as a result of this activity. 
These claims have been occasionally worked in the past for 
oxidized copper ores exposed in surface veins. 

Most recent uranium mining activity and development in the 
immediate vicinity occurred from 1956 to 1969 at the Orphan 
Mine. This particular mine was patented in 1906 and is located 
on the rim of Maricopa Point in the Grand Canyon National 
Park. The Orphan mine produced significant quantities of 
uranium, copper, silver and gold. Nearly 4.4 million pounds of 
uranium oxide (U308) were produced from the Orphan Mine ore 
during this period. The Grand Canyon National Park is now 
closed to all forms of mineral exploration and development. 
The head frame and surface buildings at the Orphan Mine are 
still present at the site. 

3.1.8 Recreation Activities 

Recreation use on the Tusayan Ranger District is predominantly 
associated wi th Grand Canyon National Park visi tat ion in the 
form of highway use on State 64 (2,100 average daily traffic) 
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and providing overnight camping at the Forest Service operated 
Ten-X Campground. 

Recreational activities away from the highway corridors and 
developed campgrounds is light and fairly seasonal. Most 
dispersed use is associated with hunting, woodcutting and 
Christmas tree harvesting. Russell Tank is a small water 
impoundment which provides a local fishery for Tusayan and 
Grand Canyon Village residents. Annual recreational use for 
the Tusayan District in these categories is estimated at 21,000 
recreation visitor days (RVD's). 

There are no specific recreational activities or unique 
recreational attributes associated with the Canyon Mine site. 

3.1.9 Noise 

Background ambient sound levels wi thin the proj ect area and 
along haulage routes vary depending upon the level of human 
activity, including traffic, recreation and aircraft flight 
paths. Maj or sources of noise unrelated to human acti vi ties 
include insects, birds, wildlife and foliage rustling due to 
wind. 

The Day-Night Average Sound Level (Ldn) , for open unpopulated 
areas away from highways and paved roads can be expected to 
vary from 30 to 45 decibels (dB). 

3.1.10 Cultural Resources 

The Canyon Mine si te and the associated ore haulage roads are 
located within an area that has been occupied over thousands of 
years by various prehistoric and historic American Indian 
groups. The Canyon Mine site was surveyed in November of 19a4 
to determine if any cultural resource sites were located in the 
area. A survey performed by AbajoArcheology disclosed the 
existence of two prehistoric si tes. These si tes were 
archeologically tested in June of 1985 to determine if they met 
the eligibility criteria for nomination to the National 
Register of Historic Places pursuant to the National Historic 
Preservation Act of 1966, 16 U.S.C. § 470 et. seq. and 36 CFR 
800. 

One site, AZ-H-4-3, 4 and 5 (inclusive), located in an alluvial 
catchment basin just north of the proposed area of operations, 
was indicated by sparse, surface artifact scatters containing 
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evidence of prehistoric Kayenta Anasazi, Cohonina and Cerbat 
(Pai) groups. Testing of this site revealed no subsurface 
archeological material, and it was found not to be eligible for 
the National Register. 

A second site, AZ-H-4-6' and 7, located on a ridge sideslope 
east of the proposed catchment basin, was tested and produced 
evidence of a subsurface pit structure, as indicated by burned 
adobe, a wooden post and trash midden. The pi t house was 
tentatively identified as a domestic structure, which may have 
been constructed and occupied by the prehistoric Kayenta 
Anasazi (750-950 A.D.). The- general site area may have been 
sporadically occupied as an encampment in later years by the 
Cerbat (Pai) (about 1300 A.D.) groups. The historical role of 
si tes of this type in the settlement/subsistence patterns and 
adaptive strategies of such groups is not well understood due 
to the paucity of the detailed excavation data. For this 
reason, this si te was determined to be eligible for inclusion 
on the National Register. 

In consultation between the Forest Service, the Arizona State 
Historic Preservation Officer, and the Advisory Council on 
Historic Preservation, it was determined that there would be no 
adverse effect to this site if an acceptable data recovery 
program was carried out. A data recovery program was proposed 
by Abajo Archeology and approved by these three agencies. Data 
recovery field work was carried out in November of 1985. 
Following data analysis, a final report will be submitted to 
the Forest Service for review and approval. All recovered 
data, including artifacts, photographs, maps and analyses will 
be submi tted to the Arizona State Museum at the Uni vers i ty of 
Arizona for curation and storage. 

Proposed alternative haul roads have not yet been surveyed for 
cuI tural resources. However, based upon a one percent sample 
survey of the entire Tusayan Ranger District and tens of 
thousands of acres of project surveys on this same district, 
probable cultural resource si te densi ties were proj ected for 
each of the alternatives as shown in Table 2.4. Probable 
cultural resource site density is one of the factors that will 
be considered in final haul route selection. In any case, a 
complete cultural resource survey will be carried out along the 
preferred haul route before a commi tment is made to use that 
route. A similar survey will be undertaken for the powerline 
corridor prior to construction. Any sites located will be 
evaluated for National Register eligibility and dealt with 
through consultation between the Forest Service, the Arizona 
State Historic Preservation Officer and the Advisory Council. 
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3.1.11 American Indians 

Three Indian Reservations can be found within the general 
vicinity of the Canyon Mine site. The Havasupai Indian 
Reservation is located approximately 35 miles northwest of the 
mine site, the Hualapai Indian Reservation is approximately 42 
miles west of the mine site and the Navajo Indian Reservation 
is approximately 25 miles east of the mine site. Arizona State 
Highway 64 and u. S. Highway 89 intersect wi thin the Navaj 0 

Reservation. The Hopi Reservation is approximately 80 mi les 
east of the mine site and 40 miles north of Winslow, Arizona. 

3.2 ISSUES AND CONCERNS 

This section provides descriptions of specific components of 
the environment which will be directly or indirectly affected 
by mining activities and which have been identified as major 
issues and concerns from the scoping process. 

Two of the ten identified issues and concerns do not lend 
themselves to a discussion of their specific affected 
environment: "Reclamation Measures" and "Cost". The affected 
environment for reclamation includes general climatic 
conditions, soils, vegetation, hydrology and geology. These 
elements are described under the general environmental setting 
(Section 3.1) and issues and concerns #5 and #9 (Sections 3.2.3 
and 3.2.7). 

Project costs have zero as an existing baseline, or present 
environment, and therefore will be discussed only in Chapter 4 
when there are projected differences from this zero base. 

3.2.1 IC #1 Socio - Economic Impacts 
on Coconino County 

(a) Affected Community Descriptions 

Social Environment 

Development of the Canyon Mine has the potential of affecting 
three local communities, Tusayan, Williams and Flagstaff to 
varying degrees. 

Tusayan 

Tusayan is located closest to the proposed mine site. It is a 
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rural unincorporated village with an estimated seasonal 
population of 500-1,000 people. There is no formal local 
governing body to manage Tusayan's community affairs. Because 
of its proximi ty to the Grand Canyon, the vast maj ori ty of 
employment in Tusayan is oriented towards providing goods and 
services needed by Grand Canyon visitors. 

Williams 

Williams is a rural community located some 42 - 45 miles south 
of the proposed mine si te. Maj or sources of employment are 
oriented toward providing services and retail goods for 
Interstate 40 travelers. A substantial number of residents are 
employed in agriculture and forestry activities. 

The economic base of Williams has been declining for many 
years. Williams has often relied on only one industry at any 
given time to support the community. In the past ,the railroad 
and sawmill industries were major parts of Williams, however, 
their influence on the economy has greatly diminished. 
Williams is now relying on tourism, most of which is summer use 
from people on 1-40. 

Williams has a variety of shopping facilities, an available 
labor force and available housing. 

Flagstaff 

Flagstaff is a full service city with a population of 38,000 to 
40,000. It serves as a regional trade center and has a very 
stable economic base because of its size, location, and 
diversity in industry. Flagstaff has a high percentage of 
professional and government workers, partly because of the 
University, county seat and growing technical and industrial 
base. 

(b) Infrastructure for Williams and Tusayan 

Medical Facilities 

Williams 

The City of' Williams is serviced by a 24-hour-a-day Emergency 
Center which is affiliated with the Flagstaff Hospital. It is 
equipped to stabilize patients, and perform minor surgery. The 
City also has a 24 hour-a-day ambulance service, two physicians 
and one dentist. 
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Tusayan 

A clinic, operated by the Presbyterian Hospital in Phoenix, is 
located in the Grand Canyon National Park and is staffed wi th 
two doctors. It is equipped to handle emergency services and 
provides other routine health services. 

Police and Fire Protection 

Williams 

Williams has an 8 man police department that provides 24 
hour-a-day protection. The County Sheriff maintains a 
substation in Williams staffed by 4 full time deputies. In 
addition, there are several Department of Public Safety 
Officers stationed in Williams. All the police agencies have 
common radio frequencies and will provide assistance to each 
other when requested. 

The City of Williams has a fire department which is staffed by 
23 volunteers. The Fire Department operates out of 2 fire 
stations wi th a total of 8 pieces of apparatus including a 
light rescue unit. While their primary responsibility is 
within the city limits, they will respond outside the City when 
requested under various "Mutual Aid" agreements. 

Tusayan 

A Coconino County Deputy resides in Tusayan and provides the 
primary law enforcement needs. Back up help or assistance is 
available from U.S. Park Service personnel if necessary. 

Organized fire protection services in Tusayan- are somewhat 
limited. A fire engine is located at the Grand Canyon Airport 
and avai lable to the communi ty, provided personnel are 
available to operate it. Other sources of fire suppression 
equipment and personnel are the U. S. Park Service and U. S. 
Forest Service. 

Schools 

Williams 

The Williams school district operates a public elementary and 
middle school as well as a high school. The school district 
employs approximately 55 people including 45 faculty members. 
Current student enrollment is 617, but existing school 
facilities can accommodate 800 students. 
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Tusayan 

School facilities for Tusayan are located in the Grand Canyon 
National Park for kindergarten through twelfth grade. 
Enrollment is between 225-250 students and is nearly always 
operated near its phY9icai capacity. Growth of the school 
system is limi ted by severe housing shortages in both Tusayan 
and the Park. 

Housing 

Williams 

Williams has a variety of housing types available including 
single family, mobile home parks and rental apartments. The 
high costs of constructing domestic water systems has slowed 
development of subdivisions outside the city limits. Residents 
of several subdivisions located immediately adj acent to 
Williams have to haul their potable water from the City. 
Williams has an annual water supply of approximately 2,750 acre 
feet of which about 350 acre feet or 13 percent is consumed 
domestically. 

Tusayan 

Surplus housing in Tusayan and the Grand Canyon Village is 
non-existent. This housing shortage and the lack of a domestic 
water supply have effectively limited the growth of Tusayan and 
are largely responsible for limiting opportunities for 
addi tional employment in the communi ty. At the present time 
only four privately owned residential dwellings exist. House 
trailers provide limited housing for the balance of the work 
force population which varies between an estimated 275 and 700 
people on a seasonal basis. A lack of privately owned lands 
has restricted the construction of additional residential 
areas. Domestic water for residential and commercial 
establishments is hauled from Williams or Bellemont on a daily 
basis. Approximately 80 acre feet is used annually. 

Social Services 

The following social services are avai lable to residents of 
Tusayan and Williams: 

- Job Training 
- County Nurse 
- Access Health Care Program 
- Energy Assistance 
- Emergency Assistance 
- Weatherization Program 
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- Surplus Commodity Distribution 
- Coconino Community Guidance Center 
- Food stamp Program 
- County Legal Aid 
- Senior Citizen Program 

(c) Population and Land Base Uses of Coconino County 

The State of Arizona and Coconino County in particular, are 
among the fastest growing areas in the Uni ted States. One of 
the reasons for this growth is the quali ty of life in the 
State. This quality of life is a result of the climate, 
landscape diversity and economic opportunities, as well as the 
opportunity for many different types of recreation on the vast 
amount of public lands in the state. 

Arizona 

Coconino 
County 

Populationl 

1980 1984 1990 2000 
------------------in thousands ------
2718.4 3053.8 3710.2 4751.9 

75.0 82.4 99.1 130.5 

Coconino County (18,608 square miles) 
Status of Land Ownershi p2 

Increase 
1980-2000 

75% 

74% 

US Forest Service .................................... 27% 
US Bureau of Land Management ......................... 5% 
Indian Reservation ................................... 45% 
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Labor Force Data 

Williams 1 

Civilian Labor Force ........ 1,155 
Emp loyed. . . . . . . . . . . . . . . . . . .. 1 , 055 
Unemployed.................. 100 
Unemployment Rate ........... 8.7% 
Total Population ............ 2,325* 

Tusayan 

NOT 
AVAIL
ABLE 

est. 

Coconino 
County2 

35,294 
32,450 

3,100 
8.2% 

84,500 

*Local sources estimate the Williams and surrounding area 
1984 population to be 4,000. 

Employment 

Estimated Present Employment by Sectors 

Williams 1 

Agriculture and Mining ........ 134 
Construction................. 76 
Manufacturing................. 71 
Transportation, 

Communication and Utilities 104 
Wholesale Trade.............. 16 
Retail Trade................. 273 
Finance, Insurance and 

Real Estate................ 13 
Services .................... 265 
Public Administration........ 103 

1,055 

Tusayan3 

22 
17 
10 

50 
10 

108 

16 
101 
--.fl 
381 

Coconino 
County2 

1,825 
1,125 
2,625 

2,225 
982 

6,168 

600 
7,975 
8,925 

32,450 

lArizona Department of Commerce, 5/85. 
2Arizona Statistical Review, 40th Ed., Sept. 1984, Valley 

National Bank. 
3Employment information for Tusayan is virtually 

non-existent. 

Figures shown for Tusayan on the above tabulations are 
estimates based on interpretations of data provided by Tusayan 
Chamber of Commerce and NACOG. 

Contribution of Existing Mining Activity to Tusayan, Williams, 
and Coconino county 

Employment estimates shown for agricul ture and mining in the 
Coconino County regional area are primarily associated with 
ranching and forestry related activities. Mining operations 
for sandstone, cinder and rock material pits in the Williams, 
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Tusayan and Flagstaff areas do provide small amounts of 
employment. Estimates of total direct income for this sector 
of employment for the Williams and Tusayan area have not been 
developed. 

~ 3.2.2 Ie -#4 Wildlife 

Mining activities have the 
populations primarily in the 
Tusayan Ranger District. 

(A) Habitat 

potential to 
north-central 

affect 
portion 

wildlife 
of the 

The Tusayan District is located in the northern half of Arizona 
Game and Fish Department, Game Management Unit 9. The overall 
carrying capaci ty (Glossary in Appendix C) of the habi tat in 
Unit 9 is low relative to other units in northern Arizona. 
This is partly due to the lack of water in the area. Scarcity 
of reliable water sources in the unit affects the distribution, 
size and behavior of resident wildlife populations. 

Wildlife habitat on the Tusayan Ranger District can be 
categorized into five vegetation types: Conifer, 
Pinyon-Juniper, Sagebrush, Browse, and Grassland. (Acreage 
figures represent the total acres of each vegetation type on 
the Tusayan Ranger District). 

(1) Conifer (96,182 acres) 

Ponderosa pine forest covers approximately 96,182 acres on 
the Tusayan Ranger District. Understory species are 
typically gambel oak, pinyon pine and juniper. This 
vegetation type serves as summer habitat for antelope, mule 
deer, elk, and turkey. The northern goshawk, Cooper's 
hawk, red-tailed hawk, acorn woodpecker and pygmy nuthatch 
are among the more than twenty five bird species that nest 
in the area. The Abert squirrel, golden-mantled squirrel 
and valley pocket gopher are yearlong residents in this 
vegetation type. 

Five elk calving areas totaling approximately 2,000 acres, 
have the potential to be impacted by the mine proposal 
(Fig. 3.2). Water is an important component in elk calving 
habi tat. Calving occurs during the dry months of May and 
June when water becomes limi ted. This makes the habi tat 
adjacent to reliable waters particularly critical. Each of 
the known calving areas is within the proximity of a 
reliable water source. 
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Approximately 9,900 acres of deer fawning habitat have been 
identified in the vicinity of the mine and ore haul routes 
(Fig. 3.3) . Quali ty forage and avai lable water are 
essential components in optimum fawning habitat. "Optimum 
fawning habitat for deer includes low shrubs or small trees 
from 0.6 to 1.8 meters (2 to 6 ft.) tall under a tree 
overstory of approximately 50 percent crown closure" 
(Thomas 1979). 

Antelope fawning occurs primarily in open grassland 
habitats which provide high visibility as well as adequate 
grass cover for concealing young fawns.. Three fawning 
areas, totaling roughly 2,300 acres have been identified in 
the vicinity of the mine and ore haul routes (Fig. 3.2). 

Turkey typically select nest sites on slopes in or adjacent 
to ground cover. Nesting cover is often provided by dense 
oak thickets, logging slash, logs, or shrubs (Phillips 
1982, Jones 1981). Approximately 1,600 acres of turkey 
nesting habi tat have the potential to be impacted by the 
mine (Fig. 3.4). 

(2) Pinyon-Juniper (175,770 acres) 

Pinyon pine-juniper woodland is the most extensive 
vegetation type on the District, covering 175,770 acres. 
Sagebrush and rabbi tbrush are the most common understory 
species. This vegetation type serves as winter habitat for 
antelope, mule deer and elk. Other mammals in the area 
include the grey fox, bobcat, rock squirrel and blacktailed 
jackrabbit. Pinyon pine and juniper trees provide nest 
sites for the plain titmouse, pinyon jay and great horned 
owl. 

(3) Sagebrush (27,759 acres) 

This vegetation type is dominated by sagebrush, rabbitbrush 
or a mixture of both. Grasses and forbs are generally very 
sparse in the understory. Blue grama is typically the most 
abundant forage species found in this type. The 
black-throated sparrow and Brewer's sparrow inhabit the 
area. 

(4) Browse (1,731 acres) 

Winterfat, cliffrose, and four-wing saltbush are the 
primary species in, the browse vegetation type. The 
understory forb and grass composition varies depending upon 
browse stand density and location. Elk, deer, and antelope 
depend more heavily on browse plants for forage during the 
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winter months when palatable grasses and forbs are 
unavailable. The relatively large seeds from the four-wing 
saltbush provide a food source for small birds and mammals. 

(5) Grassland (23,591 acres) 

Grassland openings are dominated by perennial grasses with 
low densities of forbs and sedges. Primary forage species 
wi thin these openings are mutton bluegrass, western 
wheatgrass, squirreltail and blue grama. Crested 
wheatgrass, an introduced species, is abundant in areas 
that have been disturbed and reseeded. 

The 17-acre mine site is located within a grassland 
opening. The area is dominated by blue grama and western 
wheatgrass wi th low-moderate densi ties of rabbi tbrush and 
sagebrush. Recent vegetation surveys in the opening 
indicate that both soil and forage are in fair condition. 

The opening is used as a foraging area by elk, antelope, 
and deer. This is also a quality hunting habitat for 
raptors due to the avai labi Ii ty of surrounding pine trees 
for perches, high visibility within the opening and 
abundance of small mammals such as the desert cottontail 
and pocket gopher. The western meadowlark and lark sparrow 
nest in this vegetation type. 

(6) Water 

Lack of dependable water is the primary factor affecting 
wildlife distribution in the area. Twenty-three stock 
tanks have been identified as important· water sources due 
to their reliability and historic use by wildlife (Fig. 
3.2). 

Russell and Bucklar Tanks are the only tanks that are 
stocked wi th fish. The Arizona Game and Fish Department 
stocks Russell Tank with trout on a seasonal basis. 
Bucklar Tank, on private land, is also occasionally stocked 
with fish by the landowners. The Arizona tiger salamander 
is also known to inhabit several stock tanks on the 
District. Breeding typically occurs in July and August 
during the summer rains. Adults spend much of the 
non-breeding season in the underground burrows of small 
mammals. 
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(B) Wildlife Populations 

(l}Nongame 

Nongame animals include all wildlife species except for 
game mammals, game' birds, fur-bearing animals, predators 
and aquatic species. 

A minimum of 141 nongame wildlife species occur in the 
affected area including 36 mammal species, 82 bird species, 
20 reptile species and 3 amphibian species. There is 
little detailed information available concerning the 
habitat requirements of most of these species. No known 
studies of nongame species have been conducted on the 
Tusayan District to date. 

A listing of all game and nongame species that potentially 
occur in the affected area can be found in Appendix c. 

(2) Game 

Game animals include all wildlife 
legally taken under Arizona State 
Regulations 1985). 

species that 
law (Arizona 

can be 
Hunting 

The following discussion will focus on game species that 
may be impacted by mining acti vi ties. These game species 
include antelope, elk, mule deer, turkey and black bear. 

Big game population estimates for the Tusayan Ranger 
District are displayed in the following table (Kaibab 
National Forest Annual Wildlife and Fisheries Report 1983): 

Species 

Black Bear 
Antelope 
Elk* 
Turkey 
Mule Deer 

*Revised 1985 estimate 

Population Estimate 

15 
100 
325 
365 

1,200 

Bear and antelope population levels are currently static. 
Deer and turkey populations are on a slight upward trend 
while the elk population is increasing rapidly at a rate of 
roughly 20 percent per year. 
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The elk herd deserves special note due to its unique 
history, rapid expansion, and developing importance to elk 
hunters statewide. 

Elk were not present on the Tusayan District until the 
1950's. The first documented elk sighting was made in 
1959, though several unverified sightings were made prior 
to that date. The animals apparently originated from the 
elk population in the Williams and Flagstaff area (Game 
Management Uni t 7) . The immigration can be partly 
attributed to increasing competi tion for resources wi thin 
the growing Uni t 7 herd combined wi th human encroachment 
into traditional elk habitat. 

The Tusayan elk population is expanding at a rapid rate. 
At its present population level of 325 animals, the herd is 
at approximately 60 percent of the area's potential 
carrying capacity. An unusually high percentage of bulls 
in this herd are in the older age classes. This is due to 
the fact that, until recently, it was a virtually unhunted 
population. Consequently, the herd is gaining popularity 
statewide among trophy elk hunters. 

(C) Threatened, Endangered and Sensitive Species 

There are no known threatened, proposed, or sensitive fish or 
wi ldlife species that inhabi t the area on a permanent basis. 
The Bald Eagle and Peregrine Falcon are two endangered species 
that may use the area on a seasonal basis. 

The Bald Eagle may be found at low densities on the District as 
a winter migrant. Eagles forage primarily on winter or road 
killed deer, elk, livestock and small mammals. Habitat use is 
sporadic and largely depends on the abundance and location of 
carrion during the winter months. No roost si tes have been 
identified in the area. 

Peregrine Falcons may be found on the Tusayan District on a 
seasonal basis. Ellis (1978) reported that II [Peregrine] 
Falcons nesting in the Grand Canyon have been observed hunting 
over the forests on the rim." 

No falcon nest sites have been located in the vicinity of the 
proposed mine or its haul routes. 

Peregrines are known to migrate through the area during the 
winter and spring months. Like the Bald Eagle, habitat use on 
the Tusayan Ranger District is at a low intensi ty and very 
sporadic. 
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The Bald Eagle may be found at low densities on the District as 
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Falcons nesting in the Grand Canyon have been observed hunting 
over the forests on the rim." 

No falcon nest sites have been located in the vicinity of the 
proposed mine or its haul routes. 

Peregrines are known to migrate through the area during the 
winter and spring months. Like the Bald Eagle, habitat use on 
the Tusayan Ranger District is at a low intensi ty and very 
sporadic. 
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1113.2.3 IC#5 Vegetation 

The nati ve vegetation of the proj ect area and the surrounding 
watersheds represents five plant community types indigenous to 
the Kaibab Plateau. Their presence is a result of climatic and 
edaphic interactions along with topographic and geomorphic 
influences. The proposed mine site is in a valley plain with a 
predominant sagebrush and grassland vegetation type. Common 
plant species include sagebrush (Artemesia tridentata), rabbi t 
brush (Chrysothanmus nauseosus), squirreltail (Sitanion 
hystrix), blue grama (Bouteloua gracilis), blue grass (Poa 
fendleriana), and crested wheatgrass (Agropyron smithii) with 
only scattered trees of ponderosa pine (Pinus ponderosa), 
pinyon pine (Pinus edulis) and utah juniper (Juniperus 
osteosperma) . The upland plains of the watersheds are 
typically comprised of coniferous woodland vegetation. Common 
plant species include ponderosa pine (Pinus ponderosa), pinyon 
(Pinus edulis), gambel oak, (Quercus gambelii), big sage 
(Artemesia tridentata), cliffrose (Cowania stansburiana), broom 
snakeweed (Gutierrezia sarothrae), blue grass (Poa 
fendleriana), blue grama (Bouteloua gracilis) and squirreltail 
(Sitanion histrix). Some exposed points and southerly aspects 
have the presence of droughtier woodland species and these 
areas generally have an absence of ponderosa pine. 

A breakdown and brief description of the five plant communities 
found on the Tusayan Ranger District are as follows: 

1) Conifer type; 96,182 acres - This type is the typical 
ponderosa pine forest. Understory species are gambel oak, 
pinyon pine and juniper. 

2) Pinyon-Juniper type; 175,700 acres - Pinyon pine and 
juniper woodland is the most extensive vegetation type on 
the Tusayan District. Sagebrush and rabbi tbrush are the 
most common understory species. 

3) Sagebrush type, 27,759 acres - This vegetation type is 
dominated by sagebrush and rabbitbrush. Grasses and forbs 
are generally very sparse in the understory. 

4) Browse type; 1,731 acres - Winterfat, 
four-wing saltbush are the primary species 
vegetation type. 
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5) Grassland; 23,591 acres Grassland openings are 
dominated by perennial grasses with low densities of forbs 
and sedges. Primary grasses are mutton bluegrass, western 
wheatgrass, squirreltail and blue gramma. 

(a) Threatened, Endangered and Sensitive Species 

There are no threatened and endangered plants or plants 
proposed for listing on the District. The following sensitive 
plants may exist on the Tusayan District (Region 3 Sensi tive 
Plant List 1984): 

On Notice of Review 

Astragalus cremnophylax 
Chrysothamnus molestus 
Clematis hirsutissima var. arizonica 
Rosa stellata 
Silene rectiramea 
Talinum validulum 

Not On Notice of Review 

Aguilegia desertorum 
Potentilla multifliolata 

To date, C. molestus is the only plant which has been found in 
the affected area. The population, located approximately five 
miles to the southwest of the mine site, will not be impacted 
by mining activities. Additional plant surveys will be 
conducted wi thin the mine si te, along new road alignments and 
in any other areas where surface disturbance will occur. 

~ 3.2.4 IC+6 Visual Impacts 

Visual quality objectives (VQO's) are determined by: 1) 
variety class [i.e., attraction of an area based on its 
physical features (landforms, vegetation and waterforms)], and 
2) sensitivity level (i.e., people's concerns about the scenic 
quality of an area). 

Secondary roads and areas with only occassional use are 
classified in sensitivity level 3, which is the classification 
for all the considered haul route options on the Forest. This 
sensitivity level means that viewer (or user) interest in the 
scenic quality of the landscape as viewed from these roads, is 
low (Table 2.9). 
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Ponderosa Pine Type 

Except for the corridor along State Highway 64, in the 
ponderosa pine type the visual quality objective is 
"Modification." This objective allows man's activities to 
dominate the landscape~ Along main highways, such as State 
Route 64, the visual quality objective is Partial Retention or 
Retention. This means that man's activities must remain 
subordinate, or changes in the landscape should not be evident. 

Pinyon-Juniper Type 

In the pinyon-juniper type, "Maximum Modification" is the 
visual quality objective. This objective allows man's 
activities to dominate the landscape and may only appear 
natural when viewed as background. Both of these vegetative 
types show evidence of having been "modified" by past 
activities through timber cutting, road construction and 
numerous range improvement projects. 

Present visual quality objectives are shown in Figure 3.5. 

3.2.5 Ie #7 Air Quality -
Dust and Background Radiation 

3.2.5. 1 Particulates 

Only particulates will be emitted by the mine or related 
operations in any measurable quanti ty. Particulate data have 
been collected by the Park Service at Hopi Point in Grand 
Canyon National Park for a number of years. The Hopi Point 
Total Suspended Particulates (TSP) station is located 
approximately 16 miles north-northwest of the proposed mine 
site. Summaries of the 1981 through 1983 TSP data collected at 
Hopi Point are presented in Table 3.1 showing background 
particulate concentrations near the proposed mine site. These 
data show that the annual geometric mean dropped from 16 to 12 
ug/m3 from 1981 to 1982, and dropped substantially in 1983 to 
5 ug/m3 . The highest 24-hour concentration measured in the 3 
data sets was 58 ug/m3 . 

These data are representative of the general area of the 
proposed Canyon Mine. Proximity, similarity in climatology and 
the lack of nearby major sources of emissions combine to make 
the Hopi Point data representative of the particulate 
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concentration that would be expected at the project site. The 
expected TSP baseline of the Project Area should be about 5 to 
16 ug/m3 on an annual basis with maximum 24-hour 
concentrations in the range of 47 to 58 ug/m3 . No other 
pollutants have been moni tored or are expected in any 
significant concentrations. 

TABLE 3.1 TSP Summary from the Grand Canyon, Collected 
at Hopi Point by the National Park Service 

Concentration (ug/m~l 

1981 1982 1983 

Annual Geometric Mean 16 12 5 
First 24-hr. Max. 48 47 58 
Second 24-hr. Max. 36 33 38 
Number of Samples 53 56 55 

3.2.5.2 Background Radiation & Radon Gas 

The area around the Canyon Mine Si te has been surveyed to 
determine background levels of radiation in air and water. 
Monitoring stations which measure background radiation were 
established in April 1985. The twelve monitoring sites are 
identified in Fig. 2.4. 

Background gamma radiation (whole body) ranges between 90 and 
130 mrem/yr. The lowest radiation measurements were observed 
at the stations which are to the south and west of the mine 
si te. Owl Tank registers one of the higher background areas. 
There is a small, localized anomaly in the wash just south of 
the mine si te 'where radiation is elevated to approximately 300 
mrem/yr. Perhaps this is caused by uranium mineralization 
which is closer to the surface than the main ore body. 
Measurements of background radon concentrations in the vicinity 
of the mine site have ranged from 0.2 to 0.8 pCi/L, providing a 
lung dose of 125 to 500 mrem/yr. 

For purposes of comparison, exposure to the average western 
U.S. outside air leads to a lung dose of about 125 mrem/yr and 
indoor radiation levels are usually much higher (Table 3.2). 
The EPA occupational limit for underground uranium miners is 4 
WLM/yr, based on a 0.3 WL atmosphere (maximum). 
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TABLE 3.2 Radon Doses to Lung Compared to Radon Gas 
Concentrations and Racon Progeny Exposure 

Source of Radon/Progeny Concentration or Lung Dose 
Working Level (mrem/year) 

Occupational limit, 
underground mining 4 WLM/yr 20,000 

U.S. uranium miners, 
current average 2 WLM/yr or less 10,000 

Hack Canyon Miners (average) 2.2 WLM/yr 11,000 

Avg. exp. to public (natural) 0.2 WLM/yr (3mWL) 375 

Average radon levels atop 
high-grade uranium ore pile 150 pCi/L 93,750 

Average radon levels atop 
mill tailings pile 10 pCi/L 6,250 

Energy efficient homes 
(varies by ventilation, etc. ) 5 pCi/L 3,125 

Concrete buildings in Arizona 1.7 pCi/L 1,062 

Canyon Squire conf. room, 
Tusayan, Arizona 1.2 pCi/L 750 

New Mexico, average outside air 0.5 pCi/L 312 

Western U.S. Average outside air 0.2 pCi/L 125 

Owl Tank & Mine Site 0.2 to 0.8 pCi/L 125 to 500 

Bright Angel Lodge 0.2 pCi/L 125 

Note: EPA discourages conversion of WLM to mrem. EPA 
suggests that use of mrem may be confusing to the public. 

liD 3.2.6 Ie #8 Transportation 

The Tusayan Ranger District is reasonably well-roaded from past 
activities. The roads that exist are narrow, unsurfaced, 
generally have poor alignment and are considered low standard. 
This is due to the lack of the development of an early 
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transportation plan, established design standards and an 
inexpensive surfacing material source in the area. The needs 
for routes to the east have been met by the single road off the 
Coconino Rim at Hull Cabin (Forest Road 307). Because it is 
steep and rocky, the rim has been a natural barrier for travel 
routes in the past. 

The maj or uses of the transportation system on the Tusayan 
District are for general administrative needs, dispersed 
recreation (including hunting), timber hauling, range use and 
mineral exploration. 

winter access to the Forest is nearly non-existent due to snow 
and adverse weather. No forest roads are maintained for all 
weather use. 

The maj or routes east of state Route 64 in the area being 
considered are the east-west Forest Roads 302, on the north 
side of the District, and 320 in the south-central part of the 
District. The majority of use originates from SR 64 with these 
two roads serving as feeders. 

Existing roads other than state and Federal Highways proposed 
as haul routes are described below and shown on Figures 2.1, 
2.1A, 2.2 and 2.3. 

Haul Route Option #1 This route connects with the major 
east-west corridor across the north end of the District (Roads 
302-307) . This road is the Forest arterial which serves both 
through traffic and connecting roads along the route. The 
connecting road from the mine to 302 (Road 305A) is a narrow 
trail which was severely impacted by the 1984 floods. 
Currently this road is nearly impassable. Portions of Roads 
305A, 302 and 307 which are located in higher elevations are 
subj ect to seasonal closures due to winter snow accumulations 
and wet ground conditions during spring thaws. 

A portion of Road 307 near Hull Cabin on the Coconino Rim, is 
steep with poor alignment. 

Traffic along this route varies from 12 to 30 seasonal average 
daily traffic (SADT). 

Summary of Haul Route Option #1 

Road # Length(mi) width(ft) Alignment Surfacing 

305A 1.7 8 Very Poor None 

305A 2.3 N/A New 
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Summary of Haul Route Option #1 (cont'd) 

Road # Length(mi) Width(ft) Alignment Surfacing 

302 (1) 4.0 12 Good Gravel 

302 (2) 5.2 12 Fair None 

New 1.3 N/A New 

307 (2) 13.0 12 Good None 
27.5 

Haul Route Option #2 This route is a modification of Route #1, 
to improve hauling by shortening the total distance and 
improving the route off the Coconino Rim. The mill at Blanding 
is 213 miles over State and Federal Highways after leaving 
Forest Road 307. This route is also subject to the seasonal 
closures identified for Route #1. 

Summary of Haul Route Option #2 

Road # Length(mi) Width(ft) Alignment Surfacing 

305A 4.0 8 Very Poor None 

302, 2719 1.2 12 Good Gravel 
2720 

2723 4.4 8 Poor None 

302 1.5 12 Fair None 

307 13.0 12 Good None 
25.4 

Haul Route Option #5 This route utilizes the southern 
east-west corridor on the District which is comprised of 
arterial roads 305 and 320. The connecting roads to this lower 
route primarily serve ranching needs. At the present time, 
there is only a primi ti ve road off the Coconino Rim on the 
eastern part of the Tusayan Ranger District. 

Traffic on this route is 6 to 25 SADT. Winter use on the route 
is low since the roads are not maintained during the winter. 

Summary of Haul Route Option #5 

Road # Length(mi) Width(ft) Alignment Surfacing 

305A 2.8 8 Very Poor None 
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Summary of Haul Route Option #5 (cont.) 

Road # Length(mi) width(ft) Alignment Surfacing 

305 3.8 12 Good None 

320 18.3 12 Good None 

316 2.0 12 Good None 

310 2.3 10 Fair None 

New 2.9 N/A 

307 ~ 12 Good None 
33.5 

The mill at Blanding is 213 miles over State and Federal 
Highways after leaving Forest Road 307. 

Haul Route Option #6 

Route #6 is designed to m1n1m1ze haul-route impacts on the 
Forest environmental setting and resources as well as reducing 
initial development and maintenance costs. It utilizes paved 
highway almost exclusively. The route would virtually 
eliminate haul route maintenance. Its drawback is the 
increased haul distance to the Blanding, Utah mill by a factor 
of 35 percent over the shortest haul route (#2). 

Road # 

305A 

305 

Summary of Haul Route Option #6 

Length(mi) 

2.8 

2.0 
4.8 

Width(ft) 

8 

12 

Alignment 

Very Poor 

Good 

Surfacing 

None 

None 

The mill at Blanding is 316 miles on State and Federal Highways 
after leaving Forest Road 305. (See Fig. 2.1A.) 

Haul Route Option #7 This route utilizes a combination of 
Forest Road 305, State Routes, county and other roads. The 
county and private roads are used primarily for ranch access. 
Maintenance schedules are not known but appear to be qui te 
sporadic. Access on this low elevation route is partially 
restricted in the winter, but to a lesser degree than the 
northern routes. 
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highway almost exclusively. The route would virtually 
eliminate haul route maintenance. Its drawback is the 
increased haul distance to the Blanding, Utah mill by a factor 
of 35 percent over the shortest haul route (#2). 

Road # 

305A 

305 

Summary of Haul Route Option #6 

Length(mi) 

2.8 

2.0 
4.8 

Width(ft) 

8 

12 

Alignment 

Very Poor 

Good 

Surfacing 

None 

None 

The mill at Blanding is 316 miles on State and Federal Highways 
after leaving Forest Road 305. (See Fig. 2.1A.) 

Haul Route Option #7 This route utilizes a combination of 
Forest Road 305, State Routes, county and other roads. The 
county and private roads are used primarily for ranch access. 
Maintenance schedules are not known but appear to be qui te 
sporadic. Access on this low elevation route is partially 
restricted in the winter, but to a lesser degree than the 
northern routes. 
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Summary of Haul Route Option #7 

Road # Length(mi) 

305A 2.8 

305 2.0 

county 417 4.0 

State/Private 21.0 
29.8 

Width(ft) 

8 

12 

24 

12 

Alignment 

Very poor 

Good 

Very Good 

Good 

Surfacing 

None 

None 

Cinders 

None 

The Blanding mill is an additional 242 miles over State and 
Federal Highways. 

D 3.2.7IC #9 Impacts on Water and Soil Resources 

~~~ 
~ 

3.2.7. 1 Surface water 

Surface water drainages near the proposed Canyon Mine are 
usually dry, but flow intermittently during periods of rainfall 
or rapid snowmelt. The area is subject to high intensity 
rainfall and in frequent, but sometimes significant flooding. 
Heavy rains confined to small areas and of short duration are 
responsible for most storm runoff. 

Figure 3.6 shows watersheds analyzed in the area. The shaded 
area in Figure 3.6 identifies the watershed that would directly 
impact the proposed development. Five reference locations, or 
nodes, define the outlet of the primary drainage areas. Each 
Node represents the point past which storm runoff from the 
watershed must pass. 

Node 0 is located just upstream from the proposed mine si te. 
This watershed drains approximately 1.0 square mi Ie. Node 1 
located just below the site, has a drainage area of 2.3 square 
miles. Node 2 is just below Owl Tank, and has a drainage area 
of 3.5 square miles. Node 3, just upstream from Highway 64, 
receives runoff from 22.7 square miles in Little Red Horse 
Wash. Node 4 is at the confluence of Little Red Horse Wash in 
Red Horse Wash some 13.5 miles downstream from the mine site. 
The drainage area of Node 4 is 43.4 square miles (Appendix D). 

The Canyon Mine site will occupy approximately 17 acres. The 
area is part of a natural clearing approximately 0.2 mile (0.3 
km) in diameter. The area generally slopes downward to the 
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south, and surface water from small storm events is diverted 
around the clearing by natural drainageways. The area is 
surrounded by pinyon, juniper, ponderosa pine and scrub oak. 

The Canyon Mine site lies in the ephemeral watershed of Little 
Red Horse Wash, which is tributary to Red Horse Wash, which is 
tributary to Cataract Canyon and Havasu Creek. In the 
principal stream channel between the mine si te and Cataract 
Canyon, outcrops of Kaibab Limestone separate sections of 
channel alluvium. Water flow does not occur across these 
outcrops except during, and for a short time after, flood flow 
in the channel. After flood events, water stored in the 
discontinuous sections of channel alluvium percolates readily 
downward via fractures and solution openings in the Kaibab 
Limestone, which comprises an important recharge medium in 
northern Arizona. Downward percol~tion of groundwater from 
temporary groundwater storage in the channel alluvium reduces 
water content in the alluvium until another flood event 
occurs. Therefore, groundwater underflow in the channel 
alluvium in this reach of the drainage does not occur except 
during, and for a short time after, flood flow in the channel. 

Historical data, as well as projections of storm intensity and 
runoff are important to the design of diversion channels which 
will protect the mine site and prevent any release from the ore 
or waste stockpiles to the surface drainages during a storm or 
heavy runoff. An extreme (100-year recurrence interval) storm 
event in Little Red Horse Wash in August of 1984 provides 
useful data to evaluate flooding potential at the mine site. 

Peak flows 
high water 
slope. 

for this storm (at Nodes 0-3) 
marks and surveys of channel 

were computed 
cross-sections 

Estimated 

Node # 
Peak Discharge from 

August 14, 1984 Storm 
(c.f.s.) 

o 
1 
2 
3 

106 
908 

1350 
2447 

from 
and 

According to an observer who moni tored the flood, the crest 
overtopped Highway 64, flowed downstream in Li ttle Red Horse 
Wash, merged with main Red Horse Wash (Node 4) and dissipated 
in the large flat area some 4 miles downstream (see Fig. 3.7). 
Apparently, no significant runoff from this event was observed 
beyond the large open area. 
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3.2.7.2 Groundwater 

An analysis 
Canyon Mine 
drilled in 
significant 
encountered 

of the hydrogeologic structure of the proposed 
site and the results of other wells and boreholes 
the area indicate that it is unlikely that any 

groundwater resources or aquifers will be 
by mine construction and operation. 

Figure 3.1 illustrates the formations present at the Canyon 
Mine site. Any groundwater present will likely be stored in 
small perched reservoirs. The perched aquifers do not occur at 
all locations. Most wells drilled to the perched aquifer units 
in the region do not encounter groundwater and are immediately 
abandoned. Most wells which encounter perched groundwater fail 
after a pumping period of several days to several years. 
Groundwater may be perched above confining layers in areas 
where fractures are sparse. These conditions occur most 
commonly in the Toroweap Formation and in the base of the 
Coconino Sandstone where groundwater may be perched on the 
mudstone strata of the Hermit Shale. At these places, the 
perched aquifers may yield small quantities of groundwater for 
domestic and stock use. Because the perched water leaks slowly 
downward through the confining layers and moves downward along 
fractures, the perched reservoirs are commonly small, thin and 
discontinuous. If the groundwater stored in these perched 
reservoirs is not replenished annually by rainfall and 
snowmelt, wells and springs which yield from the perched 
aquifers may fail. A comparison of the quantity of groundwater 
yielded to seeps and springs from the perched aquifers to the 
quanti ty yielded from the Redwall-Muav aquifer indicates that 
the principal direction of groundwater movement is downward in 
the rocks overlying the Redwall-Muav aquifer. 

An exploration borehole drilled at the proposed mine site 
encountered perched groundwater in the Kaibab Limestone at a 
depth of 140 feet. Initial yield from this aquifer was 
approximately eight gallons per minute (gpm) , later declining 
until groundwater production ceased. No wells in the area show 
significant, consistent production. 

Groundwater recharge in the Canyon Mine si te area occurs via 
infiltration of rainfall and snowmelt through the rocks which 
underlie the plateau south of the Grand Canyon. Metzger, in 
his report on groundwater conditions along the South Rim of the 
Grand Canyon (U.S. Geological Survey water-Supply Paper 1475-C, 
1961), estimated that average groundwater recharge in the 
drainage area of Cataract Canyon, in which the mine site lies, 
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is approximately 0.3 inch of water per year. Under natural 
conditions, a fraction of the groundwater recharge to the area 
passes through the Canyon Mine uranium deposit and other 
similar mineralized breccia pipes. Small quantities of native 
minerals, including radioactive minerals, are continuously 
leached from the breccia pipes and other mineralized zones, and 
travel in solution in the water. 

Several springs issue from fractures or sandstone strata in the 
Toroweap Formation, Coconino Sandstone, and the Supai Group 
along the south wall of the Grand Canyon and its southern 
tributary canyons from Havasu Spring to Blue Spring. Records 
available for three of these springs indicate that average 
discharge is less than one gpm. The most important springs 
that discharge from these strata are Sinyella Spring in the 
western wall of Havasu Canyon, Great Thumb Spring in 140 Mile 
Canyon, Fossil Spring in Fossil Canyon, and Dripping Springs 
and Santa Maria Spring in Hermit Creek Canyon. Discharge from 
the Redwall-Muav aquifer is comparatively large, over 100,000 
gm at Blue Spring, Havasu Spring and Indian Gardens Spring. 
Small springs and seeps discharge from volcanic rocks south of 
the Canyon Mine site. These springs and seeps are exit points 
for groundwater which has become perched on generally 
impermeable unfractured lavaflow rocks. These perched aquifers 
are discontinuous and lie above the strata in which the mine 
openings will occur in the volcanic rocks. 

Sinyella Spring, a major spring on the Havasupai Reservation, 
is located about 25 miles west of the mine site and occurs in a 
tributary canyon along the west wall of Cataract Canyon, about 
640 feet above the floor of the canyon. Sinyella Spring was 
inspected during the initial water sampling round for the 
groundwater monitoring program for the Canyon Mine project. 
Sinyella Spring appears to discharge from a perched aquifer at 
the base of the Coconino Sandstone, where the underlying Hermit 
Shale retards the downward seepage of infiltrated rainfall and 
snowmelt. 

The Grand Canyon and its tributary canyons provide a regional 
groundwater drain for the rock uni ts which are cut by the 
canyons. The existing data do not allow for an exact 
determination of the direction of groundwater flow in the 
Redwall-Muav aquifer at the mine site. However, groundwater 
movement in this aquifer is chiefly lateral from areas of 
principal recharge located generally south of the mine si te 
toward large springs along the south wall of the Grand Canyon. 
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3.2.7.3 Groundwater quality 

Existing data for chemical quali ty of groundwater from wells 
which penetrate perched aquifers are summarized in Table 3, 
Appendix F. Existing data for chemical quality of groundwater 
which discharges from the Redwall-Muav aquifer at Havasu, 
Indian Gardens and Blue Springs have been compiled and 
summarized in Tables 4 and 5 of Appendix F. 

In cooperation wi th the National Park Service, and the 
Havasupai, Hopi and Navajo Indian Tribes, a water quality 
moni toring program has been established by EFN for the Canyon 
Mine si te area. The moni toring program is comprised of three 
program elements: first, an inventory of existing data for 
chemical quality of groundwater in the area; second, periodic 
collection and chemical analysis of water samples from Havasu, 
Indian Gardens and Blue Springs, which are the largest springs 
along the south wall of the Grand Canyon; and third, 
construction by EFN of a groundwater supply and monitoring well 
at the mine site. The initial results from the second element 

water quality sampling from selected springs were 
reported in Appendix F of the DEIS and discussed in Section 
3.2.7.3 of the DEIS. 

In accordance wi th the moni toring program, water samples for 
laboratory chemical analyses are presently collected from 
Havasu, Indian Gardens, and Blue Springs at six-month 
intervals. These springs discharge from the Redwall-Muav 
aquifer. The initial sampling round was conducted on May 16 -
17, 1985 and the results included in the DEIS. The second 
sampling round was conducted on December 18, 1985. Results for 
the sampling rounds are summarized in Tables 3.3, 3.5 and 3.6. 
The results of the December 1985 sampling round q,re discussed 
below. A third sampling round was conducted in June 1986, but 
laboratory results were not available for inclusion in the FEIS. 

The parameters analyzed include routine constituents, trace 
elements, gross alpha/beta radiation, uranium (isotopic and 
fluorometric), thorium, radium 226 and radium 228. These 
parameters were selected to provide comprehensive documentation 
of water quality at the springs prior to mining operations~ and 
to provide a basis for moni toring water quali ty during mining 
operations. In addition, a check sample was obtained from 
bottled deionized drinking water and was analyzed for 
radiological parameters. All samples were collected and 
transmitted to qualified chemical laboratories in accordance 
wi th U. S. Environmental Protection Agency (EPA) protocol and 
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instructions from the laboratories. The samples were collected 
by Errol L. Montgomery and Associates personnel at the 
headwaters point where discharge at each spring begins. The 
water samples were analyzed using laboratory methods 
recommended by EPA. 

At the request of the Havasupai Indian Tribe, duplicate water 
samples were collected from Havasu Spring for submittal to an 
independent chemical laboratory selected by the Tribe. 

The CFEP (Controls for Environmental Pollution, Inc.) chemical 
laboratory was selected by the Havasupai Trib~. CFEP analyzed 
only the water samples submi tted by the Havasupai· Tribe for 
Havasu Spring. BC Laboratories, Inc., EAL (EAL Corp.) and ASU 
(Arizona State University) were selected by Errol L. Montgomery 
and Associates, Inc., and analyzed water samples from each of 
the springs. The laboratories and analyses requested include: 

Laboratory 

BC Laboratories, Bakersfield, 
California 

EAL Corp., Richmond, 
California 

Arizona State University, 
Tempe, Arizona 

Controls for Environmental Pol
lution, Inc., Santa Fe, 
New Mexico 

(A) Routine Constituents 

Analyses Requested 

Routine constituents and 
trace elements 

Radiological parameters 

Radiological parameters 

Routine constituents, trace 
elements and radiological 
parameters 

Results of laboratory analyses for routine constituents are 
given in Tables 3.3, 3.5 and 3.6. Federal drinking water 
standards for parameters analyzed are given in Table 3.4. 
Results for the December 1985 sampling round corroborate 
results for the May 1985 sampling round. 

(1) Havasu Springs 

Resul ts of the December 1985 sampling round for Havasu Spring 
(Table 3. 3A) indicate a calcium bicarbonate water type, wi th 
average total dissolved solids content of 584 mg/l (milligrams 
per liter). with the exception of total dissolved solids 
content, routine consti tutents analyzed do not exceed Federal 
and Arizona drinking water limits. Total dissolved solids 
content in the water samples from Havasu Spring exceeds the 

3.39 

instructions from the laboratories. The samples were collected 
by Errol L. Montgomery and Associates personnel at the 
headwaters point where discharge at each spring begins. The 
water samples were analyzed using laboratory methods 
recommended by EPA. 

At the request of the Havasupai Indian Tribe, duplicate water 
samples were collected from Havasu Spring for submittal to an 
independent chemical laboratory selected by the Tribe. 

The CFEP (Controls for Environmental Pollution, Inc.) chemical 
laboratory was selected by the Havasupai Trib~. CFEP analyzed 
only the water samples submi tted by the Havasupai· Tribe for 
Havasu Spring. BC Laboratories, Inc., EAL (EAL Corp.) and ASU 
(Arizona State University) were selected by Errol L. Montgomery 
and Associates, Inc., and analyzed water samples from each of 
the springs. The laboratories and analyses requested include: 

Laboratory 

BC Laboratories, Bakersfield, 
California 

EAL Corp., Richmond, 
California 

Arizona State University, 
Tempe, Arizona 

Controls for Environmental Pol
lution, Inc., Santa Fe, 
New Mexico 

(A) Routine Constituents 

Analyses Requested 

Routine constituents and 
trace elements 

Radiological parameters 

Radiological parameters 

Routine constituents, trace 
elements and radiological 
parameters 

Results of laboratory analyses for routine constituents are 
given in Tables 3.3, 3.5 and 3.6. Federal drinking water 
standards for parameters analyzed are given in Table 3.4. 
Results for the December 1985 sampling round corroborate 
results for the May 1985 sampling round. 

(1) Havasu Springs 

Resul ts of the December 1985 sampling round for Havasu Spring 
(Table 3. 3A) indicate a calcium bicarbonate water type, wi th 
average total dissolved solids content of 584 mg/l (milligrams 
per liter). with the exception of total dissolved solids 
content, routine consti tutents analyzed do not exceed Federal 
and Arizona drinking water limits. Total dissolved solids 
content in the water samples from Havasu Spring exceeds the 

3.39 



suggested Federal drinking water limit of 500 mg/l (U.S. Public 
Health Service, 1962) but is less than the maximum Federal 
drinking water limi t of 1,000 mg/l (Table 3.4). The water 
samples from Havasu Spring would be classified as fresh by the 
USGS (U.S. Geological Survey) water classification system based 
on dissolved solids content (Heath, 1984). The water samples 
from Havasu Spring would be classified as very hard by the USGS 
water classification system based on hardness as calcium 
carbonate; average hardness as calcium carbonate was 476 mg/l. 

Normal data processing procedures for chemical analyses of 
routine constitutents in water samples include computations of 
analytical error using methods described in Standard Methods 
(American Public Health Association et. al., 1981) and in 
Anderson (1979). Chemical analyses are normally rejected if 
the analytical error is more than the maximum allowable. 
Analytical error for routine constitutent results reported by 
CFEP for the May and December 1985 samples from Havasu Spring 
exceeds the maximum allowable for error. The groundwater 
consultant, Errol L. Montomgery and Associates, Inc., 
recommended that those resul ts be rej ected. Analytical error 
for results reported by BC Laboratories, Inc., EAL, and ASU do 
not exceed the maximum allowable error. 

(2) Indian Gardens Springs 

Results of the December 1985 sampling round for Indian Gardens 
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water type, with total dissolved solids content of 310 mg/l. 
Routine constitutents analyzed do not exceed Federal and 
Arizona drinking water limi ts. The water samples from Indian 
Gardens Spring would be classified as fresh by the USGS water 
classification system based on dissolved solids content. The 
water samples from Indian Gardens Spring would be classified as 
very hard by the USGS system based on hardness as calcium 
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Results of the December 1985 sampling for Blue Spring (Table 
3.3C) indicate a sodium chloride water type, with total 
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Federal drinking water limi ts. The water samples from Blue 
Spring would be classified as slightly saline by the USGS water 
classification system based on dissolved solids content. 
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Specific electrical conductance exceeds the maximum Federal 
drinking water limit of 1,600 umho/cm. Specific electrical 
conductance of water is defined as the electrical conductance 
of a cube of water with a volume of one cubic centimeter and is 
reported in micromhos per centimeter (umho/cm). The water 
samples from Blue Spring would be classified as very hard by 
the USGS water classification system based on hardness as 
calcium carbonate. 

(B) Trace elements 

Results of laboratory analyses for trace elements are given in 
Tables 3.5 A, Band C. Results for the December 1985 sampling 
round corroborate the results for the May 1985 sampling round. 

(1) Havasu Spring 

Results of the December 1985 sampling for Havasu Spring (Table 
3.5A) indicate that low concentrations of arsenic, barium, 
boron, and zinc were detected. Concentration of trace elements 
analyzed were less than Federal and Arizona drinking water 
limits. 

(2) Indian Gardens Spring 

Results of the December 1985 sampling for Indian Gardens Spring 
(Table 3. 5B) indicate a low concentration of zinc was 
detected. Concentration of trace elements analyzed were less 
than Federal and Arizona drinking water limits. 

(3) Blue Spring 

Results of the December 1985 sampling for Blue Spring (Table 
3.5C) indicate that low concentrations of boron and zinc were 
detected. Concentration of the trace elements analyzed were 
less than Federal and Arizona drinking water limits. 

(C) Radiological Parameters 

Results of laboratory analyses for radiological parameters are 
given in Tables 3.6 A, Band C. Field measurements of relative 
ambient radiation were obtained at each sampling si te using 
scintillometers and results are also provided. The analyses of 
radiological parameters performed by ASU are not yet complete 
and therefore are not included. In addi tion to the Federal 
drinking water limits given in Table 3.4, the Arizona 
Department of Health Services (ADHS) has adopted a maximum 
limi t of 35 ug/l (micrograms per Ii ter) for total uranium in 
drinking water. 
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Considering the low concentrations reported, there is generally 
good agreement between results of chemical analyses for 
radiological parameters by the different laboratories and 
between results of analyses for the May and December 1985 
sampling rounds. Small differences between laboratory results 
may appear to be significant, however, these differences are 
not unusual because assay of such small amounts of 
radioactivity approaches the minimum detection limits of 
laboratory methods. 

Because emissions of atomic particles from radioactive elements 
in a water sample are counted statistically, results of 
laboratory analyses for radiological parameters are commonly 
reported as a concentration ± the statistical error of 
measurement. For example, a result of 7 ± 2 pCi/l (picocuries 
per liter) indicates that there is a 95 percent confidence that 
the true concentration is wi thin a range from fi ve to nine 
pCi/l. For problematic analyses, the statistical error of 
measurement may be large. 

(1) Havasu Spring 

.Resul ts of the December 1985 sampling round indicate that low 
concentrations of uranium and radium, as well as low levels of 
gross alpha and gross beta radiation, occur naturally in the 
groundwater discharged from Havasu Spring (Table 3.6A). 
Concentrations of other radiological parameters analyzed were 
zero or slightly greater than zero. None of the radiological 
parameters analyzed for the December 1985 samples exceed 
Federal or Arizona limi ts for drinking water. In general, 
there is good agreement of resul ts between laboratories and 
between sampling rounds. 

Notable differences between concentrations reported by EAL for 
the May and December water samples from Havasu Spiing occur for 
gross alpha, gross beta and thorium 228. Concentrations of 
gross alpha and gross beta reported by EAL for the May 1985 
water samples were problematic and were not corroborated by 
resul ts reported by CFEP and ASU. Analyses for gross alpha 
radiation for water samples may be affected by impuri ties in 
water such as calcium, which increases the detection thresholds 
and self-absorption corrections and which reduces detection 
efficiencies. Analyses for gross beta radiation may also be 
affected by impurities, but to a lesser extent. Concentrations 
of gross alpha and gross beta reported by EAL for the December 
samples are more similar to results reported by CFEP and ASU. 
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(2) Indian Gardens Spring 

Results of the December 1985 sampling indicate that low 
concentrations of uranium and radium, as well as low levels of 
gross alpha and gross beta radiation, occur naturally in the 
groundwater discharged' from Indian Gardens Spring (Table 
3.6B). Concentrations of other radiological parameters 
analyzed were zero or slightly greater than zero. None of the 
radiological parameters analyzed exceed Federal or Arizona 
limits for drinking water. In general, there is good agreement 
of results between laboratories and sampling rounds. 

A notable difference between concentrations reported by EAL for 
the May and December samples occurs for thorium 228. EAL 
reported a concentration of thorium 228 in the May 1985 sample 
which was definitely greater than zero. However, EAL detected 
a concentration of thorium 228 in the December 1985 sample 
which is in the range from zero to 0.5 pCi/l. (Table 3.6B). 

(3) Blue Spring 

Results of the December 1985 sampling indicate that low 
concentrations of uranium and radium, as well as low levels of 
gross alpha and gross beta radiation, occur naturally in the 
groundwater discharged from Blue Spring (Table 3.6C). 
Concentrations of other radiological parameters were zero or 
slightly greater than zero. None of the radiological 
parameters analyzed exceed Federal or Arizona limits for 
drinking water. In general, there is good agreement of results 
between laboratories and sampling rounds. 

Due to statistical error of measurement, gross alpha radiation 
reported by EAL for the May 1985 samples from Blue Spring is 
within the range from zero to 19.4 pCi/l. Therefore, this 
level of gross alpha radiation might have exceeded the Federal 
and Arizona limit of 15 pCi/l for drinking water. The limit of 
detection reported by ASU for gross alpha radiation in the May 
1985 samples was above the Federal and Arizona limit for 
drinking water. Gross alpha radiation reported by EAL for the 
December 1985 samples from Blue Spring does not exceed the 
Federal and Arizona limit. The significant error of 
measurement for analyses of gross alpha and gross beta in the 
Blue Spring samples are believed to result from impurities such 
as calcium. 

A notable difference between concentrations reported by EAL for 
the May 1985 and December 1985 samples from Blue Spring occurs 
for thorium 228. EAL reported a concentration of thorium 228 
in the May 1985 samples which was definitely greater than 
zero. However, EAL detected a concentration of thorium 228 in 
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the December 1985 samples which is in the range from zero to 
0.5 pCi/1 (Table 3.6C). 

(D) Check Samples 

As a check for quality control for each sampling round, a water 
sample was obtained from bottled deionized drinking water and 
was submitted to one of the three laboratories for analyses of 
radiological parameters. The same brand of bottled water was 
used for each sampling round. 

Results of the May 1985 and December 1985 sampling rounds 
indicate that low levels of gross alpha and gross beta 
radiation were detected in the bottled water (Table 3.6D). 
Concentrations of all other radiological parameters analyzed 
were zero or, due to statistical error of measurement, slightly 
greater than zero. None of the radiological parameters 
analyzed exceed Federal or Arizona standards and there is good 
agreement of results between sampling rounds. 
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TABLE 3.3A. SUMMARY OF RESULTS FOR ROUTINE CONSTITUENTS 
IN WATER SAMPLES COLLECTED FROM HAVASU SPRING 

DATE SAMPLED: 05/16/85 

LABORATORya: 

CONSTITUENTS (mg/l) 

CALCIUM 
MAGNESIUM 
SODIUM 
POTASSIUM 
CARBONATE 
BICARBONATE 
SULFATE 
CHLORIDE 
FLUORIDE 
NITRATE 
PHOSPHATE 
SILICA 
ALKALINITY 

(as CaC03) 

BC 

130 
44 
32 
4.9 
o 

580 
37 
44.6 

0.25 
1.8 

<0.1 
16 

476 

HARDNESS 506 
(as CaCOc ) 

TOTAL DISSOLVED SOLIDS 
(residue @ 180°) 605 

PARAMETERS 

SPECIFIC ELECTRICAL 
CONDUCTANCE (umho/cm): 
field 1,200 
laboratory 1,040 

pH: field 6.7 
laboratory 7.5 

FIELD TEMPERATURE (OC) 21.5 

CFEP 

127 
51 
30 

5.2 
o 

534 
35 
44 

0.25 
1.3 

<0.1 
16.2 

438 

505 

614 

1,200 
1,060 

6.7 
7.27 

21.5 

12/18/85 

BC 

97 
42 
34 
4.8 
o 

482 
40 
37.2 

0.24 
1.8 

<0.1 
18 

396 

416 

615 

970 
1,000 

6.9 
7.6 

21 

CFEP 

134 
47 
26 

4 
o 

551 
21 
46 

0.23 
1.4 

<0.1 
18.1 

452 

518 

552 

970 
940 

6.9 
7.46 

21 

a BC - BC Laboratories, Inc., Bakersfield, California 
CFEP - Controls for Environmental Pollution, Inc., Santa Fe, 
New Mexico 

3.45 

TABLE 3.3A. SUMMARY OF RESULTS FOR ROUTINE CONSTITUENTS 
IN WATER SAMPLES COLLECTED FROM HAVASU SPRING 

DATE SAMPLED: 05/16/85 

LABORATORya: 

CONSTITUENTS (mg/l) 

CALCIUM 
MAGNESIUM 
SODIUM 
POTASSIUM 
CARBONATE 
BICARBONATE 
SULFATE 
CHLORIDE 
FLUORIDE 
NITRATE 
PHOSPHATE 
SILICA 
ALKALINITY 

(as CaC03) 

BC 

130 
44 
32 
4.9 
o 

580 
37 
44.6 

0.25 
1.8 

<0.1 
16 

476 

HARDNESS 506 
(as CaCOc ) 

TOTAL DISSOLVED SOLIDS 
(residue @ 180°) 605 

PARAMETERS 

SPECIFIC ELECTRICAL 
CONDUCTANCE (umho/cm): 
field 1,200 
laboratory 1,040 

pH: field 6.7 
laboratory 7.5 

FIELD TEMPERATURE (OC) 21.5 

CFEP 

127 
51 
30 

5.2 
o 

534 
35 
44 

0.25 
1.3 

<0.1 
16.2 

438 

505 

614 

1,200 
1,060 

6.7 
7.27 

21.5 

12/18/85 

BC 

97 
42 
34 
4.8 
o 

482 
40 
37.2 

0.24 
1.8 

<0.1 
18 

396 

416 

615 

970 
1,000 

6.9 
7.6 

21 

CFEP 

134 
47 
26 

4 
o 

551 
21 
46 

0.23 
1.4 

<0.1 
18.1 

452 

518 

552 

970 
940 

6.9 
7.46 

21 

a BC - BC Laboratories, Inc., Bakersfield, California 
CFEP - Controls for Environmental Pollution, Inc., Santa Fe, 
New Mexico 

3.45 



TABLE 3.3B. SUMMARY OF RESULTS FOR ROUTINE CONSTITUENTS 
IN WATER SAMPLES COLLECTED FROM INDIAN GARDENS SPRING 

DATE SAMPLED: 

LABORATORya: 

CONSTITUENTS (mg/I) 

CALCIUM 
MAGNESIUM 
SODIuM 
POTASSIUM 
CARBONATE 
BICARBONATE 
SULFATE 
CHLORIDE 
FLUORIDE 
NITRATE 
PHOSPHATE 
SILICA 
ALKALINITY 
(as CaC03) 

HARDNESS (as CaCOe ) 

TOTAL DISSOLVED SOLIDS 
(residue @ 180°) 

PARAMETERS 

SPECIFIC ELECTRICAL 
CONDUCTANCE (umho/em): 

field 
laboratory 

pH: field 
laboratory 

FIELD TEMPERATURE (OC) 

05/17/85 

BC 

45 
. 32 

7 
2 
o 

275 
17 

9.9 
0.16 
2.2 

<0.1 
10 

225 

244 

330 

520 
470 
6-7 

8.1 
18 

12/18/85 

BC 

44 
29 

6 
2.3 
o 

262 
16 

9.9 
0.17 
2.2 

<0.1 
16 

215 

229 

310 

430 
460 

7.5 
8.0 

17.5 

a BC - BC Laboratories, Inc., Bakersfield, California 
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TABLE 3.3C. SUMMARY OF RESULTS FOR ROUTINE CONSTITUENTS 
IN WATER SAMPLES COLLECTED FROM BLUE SPRING 

DATE SAMPLED: 05/16/85 12/18/85 

LABORATORya: BC BC 

CONSTITUENTS (mg/l) 

CALCIUM 243 243 
MAGNESIUM 74 74 
SODIUM 540 550 
POTASSIUM 6.4 5.9 
CARBONATE 0 0 
BICARBONATE 889 903 
SULFATE 156 141 
CHLORIDE 846 839 
FLUORIDE 0.36 0.28 
NITRATE 1.8 1.3 
PHOSPHATE <0.1 <0.1 
SILICA 16 12 
ALKALINITY 

(as CaC03) 728 741 

HARDNESS (as CaC03) 912 913 

TOTAL DISSOLVED SOLIDS 
(residue @ 180°) 2,315 2,455 

PARAMETERS 

SPECIFIC ELECTRICAL 
CONDUCTANCE (umho/em): 

field 5,500 5,000 
laboratory 4,100 4,100 

pH: field 6.3 6.4 
laboratory 7.3 7.3 

FIELD TEMPERATURE(OC) 20.5 19.5 

a BC - BC Laboratories, Inc., Bakersfield, California 
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TABLE 3.4 FEDERAL DRINKING WATER STANDARDS 
FOR PARAMETERS ANALYZED 

MAXIMUMb 
PARAMETERS LIMIT 

PRIMARY: 
ARSENIC: 
BARIUM 
CADMIUM 
CHROMIUM (TOTAL) 
LEAD 
MERCURY 
NITRATE (as N03) 
SELENIUM 
SILVER 
FLUORIDEa 
RADIUM 226 
COMBINED RADIUM 226 

AND RADIUM 228 
GROSS ALPHA PARTICLE ACTIVITY 

(EXCLUDING RADON AND URANIUM) 
GROSS BETA PARTICLE ACTIVITY 

SECONDARY: 
CHLORIDE 
COPPER 
IRON 
MANGANESE 
SULFATE 
ZINC 
TOTAL DISSOLVED SOLIDS 
SPECIFIC ELECTRICAL CONDUCTANCE 

a Temperature dependent 
b mg/l - milligrams per liter 

pCi/l - picocuries per liter 
umho/cm - micromhos per centimeter 

3.48 

1.4 

0.05 
1.0 
0.01 
0.05 
0.05 
0.002 

45 
0.01 
0.05 

- 2.4 
3 

5 

15 
50 

500 
1.0 
0.3 
0.05 

mg/l 
mg/l 
mg/l 
mg/l 
mg/l 
mg/l 
mg/l 
mg/l 
mg/l 
mg/l 
pCi/l 

pCi/l 

pCi/l 
pCi/l 

mg/l 
mg/l 
mg/l 
mg/l 
mg/l 
mg/l 
mg/l 
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1,000 
1,600 umho/em 
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AND RADIUM 228 
GROSS ALPHA PARTICLE ACTIVITY 

(EXCLUDING RADON AND URANIUM) 
GROSS BETA PARTICLE ACTIVITY 

SECONDARY: 
CHLORIDE 
COPPER 
IRON 
MANGANESE 
SULFATE 
ZINC 
TOTAL DISSOLVED SOLIDS 
SPECIFIC ELECTRICAL CONDUCTANCE 

a Temperature dependent 
b mg/l - milligrams per liter 

pCi/l - picocuries per liter 
umho/cm - micromhos per centimeter 

3.48 

1.4 

0.05 
1.0 
0.01 
0.05 
0.05 
0.002 

45 
0.01 
0.05 

- 2.4 
3 

5 

15 
50 

500 
1.0 
0.3 
0.05 

500 
5.0 

mg/l 
mg/l 
mg/l 
mg/l 
mg/l 
mg/l 
mg/l 
mg/l 
mg/l 
mg/l 
pCi/l 

pCi/l 

pCi/l 
pCi/l 

mg/l 
mg/l 
mg/l 
mg/l 
mg/l 
mg/l 
mg/l 1,000 

1,600 umho/em 



TABLE 3.5A. SUMMARY OF RESULTS FOR TRACE ELEMENTS IN WATER SAMPLES 
COLLECTED FROM HAVASU SPRING 

DATE SAMPLED: 05/16/85 12/18/85 

LABORATORya: BC CFEP BC CFEP 

CONSTITUENTS (mg/l) 

ALUMINUM <0.1 <0.1 <0.5 <0.1 
ANTIMONY <1.0 <0.003 <1.0 <0.01 
ARSENIC 0.01 0.01 0.01 <0.01 

BARIUM <0.5 0.2 <0.5 0.2 
BERYLLIUM <0.05 <0.0001 <0.01 <0.001 
BORON 0.27 0.3 0.26 0.3 

CADMIUM <0.005 <0.001 <0.005 <0.001 
CHROMIUM (total) <0.01 <0.01 <0.01 <0.01 
COPPER <0.01 <0.01 <0.01 <0.01 

IRON <0.05 <0.01 <0.05 <0.01 
LEAD <0.01 <0.01 <0.01 <0.01 
MANGANESE <0.01 <0.01 <0.01 <0.01 

MERCURY <0.0002 <0.0004 <0.0002 <0.0004 
MOLYBDENUM <0.1 <0.01 <0.1 <0.01 
NICKEL <0.05 <0.01 <0.05 <0.1 

SELENIUM <0.005 <0.01 <0.005 <0.01 
SILVER <0.01 <0.01 <0.01 <0.01 
THALLIUM <0.5 <0.01 <0.5 <0.01 

VANADIUM <0.5 <0.01 <0.5 <0.01 
ZINC <0.01 <0.005 0.01 <0.1 

a BC - BC Laboratories, Inc., Bakersfield, California 
CFEP ~ Controls for Environmental Pollution, Inc., Santa Fe, 

New Mexico 
«) Less than 

3.49 
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BARIUM <0.5 0.2 <0.5 0.2 
BERYLLIUM <0.05 <0.0001 <0.01 <0.001 
BORON 0.27 0.3 0.26 0.3 

CADMIUM <0.005 <0.001 <0.005 <0.001 
CHROMIUM (total) <0.01 <0.01 <0.01 <0.01 
COPPER <0.01 <0.01 <0.01 <0.01 

IRON <0.05 <0.01 <0.05 <0.01 
LEAD <0.01 <0.01 <0.01 <0.01 
MANGANESE <0.01 <0.01 <0.01 <0.01 

MERCURY <0.0002 <0.0004 <0.0002 <0.0004 
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CFEP ~ Controls for Environmental Pollution, Inc., Santa Fe, 

New Mexico 
«) Less than 

3.49 



TABLE 3.5B. SUMMARY OF RESULTS FOR TRACE ELEMENTS IN WATER SAMPLES 
COLLECTED FROM INDIAN GARDENS SPRING 

DATE SAMPLED: 05/17/85 12/18/85 

LABORATORya: BC BC 

CONSTITUENTS (mg/l) 

ALUMINUM <0.1 <0.5 
ANTIMONY <1.0 <1.0 
ARSENIC <0.01 <0.01 

BARIUM <0.5 <0.5 
BERYLLIUM <0.05 <0.01 
BORON <0.1 <0.1 

CADMIUM <0.005 <0.005 
CHROMIUM (total) <0.01 <0.01 
COPPER <0.01 <0.01 

IRON <0.05 <0.05 
LEAD <0.01 <0.01 
MANGANESE <0.01 <0.01 

MERCURY <0.0002 <0.0002 
MOLYBDENUM <0.1 <0.1 
NICKEL <0.05 <0.05 

SELENIUM <0.005 <0.005 
SILVER <0.01 <0.01 
THALLIUM <0.5 <0.5 

VANADIUM <0.5 <0.5 
ZINC <0.01 0.01 

a BC - BC Laboratories, Inc., Bakersfield, California 
«) Less than 

3.50 

TABLE 3.5B. SUMMARY OF RESULTS FOR TRACE ELEMENTS IN WATER SAMPLES 
COLLECTED FROM INDIAN GARDENS SPRING 

DATE SAMPLED: 05/17/85 12/18/85 

LABORATORya: BC BC 

CONSTITUENTS (mg/l) 
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ARSENIC <0.01 <0.01 
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a BC - BC Laboratories, Inc., Bakersfield, California 
«) Less than 

3.50 



TABLE 3.5C. SUMMARY OF RESULTS FOR TRACE ELEMENTS IN WATER SAMPLES 
COLLECTED FROM BLUE SPRING 

DATE SAMPLED: 05/16/85 12/18/85 

LABORATORya: BC BC 

CONSTITUENTS (rng/1) 

ALUMINUM <0.1 <0.5 
ANTIMONY <1.0 <1.0 
ARSENIC <0.01 <0.01 

BARIUM <0.5 <0.5 
BERYLLIUM <0.05 <0.01 
BORON 0.39 0.42 

CADMIUM <0.005 <0.005 
CHROMIUM (total) <0.01 <0.01 
COPPER <0.01 <0.01 

IRON <0.05 <0.05 
LEAD <0.01 <0.01 
MANGANESE <0.01 <0.01 

MERCURY <0.0002 <0.0002 
MOLYBDENUM <0.1 <0.1 
NICKEL <0.05 <0.05 

SELENIUM <0.005 <0.005 
SILVER <0.01 <0.01 
THALLIUM <0.5 <0.5 

VANADIUM <0.5 <0.5 
ZINC <0.01 0.04 

a BC - BC Laboratories, Inc., Bakersfield, California 
«) Less than 

3.51 
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LABORATORya: BC BC 

CONSTITUENTS (rng/1) 

ALUMINUM <0.1 <0.5 
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BORON 0.39 0.42 

CADMIUM <0.005 <0.005 
CHROMIUM (total) <0.01 <0.01 
COPPER <0.01 <0.01 

IRON <0.05 <0.05 
LEAD <0.01 <0.01 
MANGANESE <0.01 <0.01 

MERCURY <0.0002 <0.0002 
MOLYBDENUM <0.1 <0.1 
NICKEL <0.05 <0.05 

SELENIUM <0.005 <0.005 
SILVER <0.01 <0.01 
THALLIUM <0.5 <0.5 

VANADIUM <0.5 <0.5 
ZINC <0.01 0.04 

a BC - BC Laboratories, Inc., Bakersfield, California 
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TABLE 3.6A. SUMMARY OF RESULTS FOR RADIOLOGICAL PARAMETERS 
IN WATER SAMPLES COLLECTED FROM HAVASU SPRING 

DATE SAMPLED: 05/16/85 

LABORATORya: EAL CFEP ASU 

PARAMETER (i n l2 i cocuries 
ger liter +/- two standard 
deviations) 

GROSS ALPHA 41.6±34.7 <2 <8 
GROSS BETA 44.8±40.4 <3 6.4±3.8 

TOTAL URANIUM 
picocuries per liter 7±2 3±1 
m; crograms per liter 10±3 4±1 

URANIUM 234 3.6±0.2 <0.6 3.1±1.2 
URANIUM 235 0±0.2 <0.6 o .3±0.4 
URANIUM 238 1 .3±0. 1 <0.6 1.6±0.8 

THORIUM 228 2.1±0.5 <0.6 
THORIUM 230 0±0.2 <0.6 
THORIUM 232 0±0.2 <0.6 

RADIUM 226 0±0.05 <0.6 0.45±0.34 
RADIUM 228 0±0.5 <1 

POTASSIUM 40 4.1 

a EAL - EAL Corporation, Richmond, California 
CFEP - Controls for Environmental Pollution, Inc., Santa Fe, New Mexico 
ASU - Arizona State University, Tempe, Arizona 

«) Less than 

3.52 

EAL 

<0.7±5.0 
<5 .4±7. 9 

3±2 
4±3 

3.8±0.2 
0±0.2 

1 .3±0. 1 

0±0.5 
0±0.2 
0±0.2 

0.8±0.1 
0±0.5 

12/18/85 

CFEP ASU 

<2 <8.5 
5±2 5.4± 1.6 

7 
10 

<0.6 3.0±0.2 
<0.6 0.13±0.04 
<0.6 1 .2±0. 1 

<0.6 
<0.6 
<0.6 

<0.6 0.26±0.05 
<1 
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TABLE 3.6B. SUMMARY OF RESULTS FOR RADIOLOGICAL PARAMETERS 
IN WATER SAMPLES COLLECTED FROM INDIAN GARDENS SPRING 

DATE SAMPLED: 05/17/85 

LABORA TORya: EAL 

PARAMETER (in Qicocuries 
ger liter +/- two standard 
deviations) 

GROSS ALPHA 1.5±2.5 
GROSS BETA 2.2±2.0 

TOTAL URANIUM 
picocuries per liter 3±2 
micrograms per liter 4±3 

URANIUM 234 2.5±0.1 
URANIUM 235 0±0.1 
URANIUM 238 0.6±0.1 

THORIUM 228 1 .4±0.4 
THORIUM 230 0±0.2 
THORIUM 232 0±0.2 

RADIUM 226 0.14±0.05 
RADIUM 228 0±0.5 

POTASSIUM 40 

a EAL - EAL Corporation, Richmond, California 
ASU - Arizona State University, Tempe, Arizona 

«) Less than 

ASU EAL 

<4 1.0±3.0 
3.2±3.6 1.9±3.3 

4±2 
6±3 

3. 1±0.8 2.7±0.1 
O. 1±0. 1 0±0.2 
o .8±0.4 0.8±0.1 

0±0.5 
0±0.2 
0±0.2 

0.25±0.20 1 .4±0.2 
0±0.8 

1.4 

3.53 

12/18/85 

ASU 

ll.7±8.2 
<2.0 

2.2±0.2 
0.08±0.03 
0.52±0.07 

o .18±0 .03 
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TABLE 3.6C. SUMMARY OF RESULTS FOR RADIOLOGICAL PARAMETERS 
IN WATER SAMPLES COLLECTED FROM BLUE SPRING 

DATE SAMPLED: 05/16/85 

LABORATORya: EAL 

PARAMETER (in Qicocuries 
Qer liter +/- two standard 
deviations) 

GROSS ALPHA 1 .5± 17.9 
GROSS BETA 8.4± 8.1 

TOTAL URANIUM 
picocuries per li ter 5±2 
mi crograms per liter 7±3 

URANIUM 234 4.4±0.2 
URANIUM 235 0±0.2 
URANIUM 238 1.8±0.1 

THORIUM 228 1.7±0.3 
THORIUM 230 0±0.2 
THORIUM 232 0±0.2 

RADIUM 226 0.12±0.05 
RADIUM 228 O±O.5 

POTASSIUM 40 

a EAL - EAL Corporation, Richmond, California 
ASU - Arizona State University, Tempe, Arizona 

«) Less than 

ASU EAL 

<21 1.2±9.5 
9.4+-4.9 3.9±16.0 

3±2 
4±3 

4.4±0.9 3.9±0.2 
o .4±0.2 0±0.2 
1.4±0 .4 1. 7±0. 1 

0±0.5 
0±0.2 
0±0.2 

0.31±0.24 1.0±0.2 
O±0.5 

6.6 

3.54 

12/18/85 

ASUb 

<24 
5.0±2.4 

4.2±0 .4 
O. 18±0 .07 
1.3±0.2 

<0.5 
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THORIUM 232 0±0.2 
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9.4+-4.9 3.9±16.0 
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o .4±0.2 0±0.2 
1.4±0 .4 1. 7±0. 1 

0±0.5 
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0.31±0.24 1.0±0.2 
O±0.5 

6.6 

3.54 

12/18/85 

ASUb 

<24 
5.0±2.4 

4.2±0 .4 
O. 18±0 .07 
1.3±0.2 

<0.5 



TABLE 3.6D. SUMMARY OF RESULTS FOR RADIOLOGICAL PARAMETERS 
IN CHECK WATER SAMPLES COLLECTED FROM 

BOTTLED DEIONIZED DRINKING WATER 

DATE SAMPLED: 05/17/85 

LABORATORya: EAL 

PARAMETER {in 2icocuries 
2er liter +/- two standard 
deviations) 

GROSS ALPHA 0.2±0.6 
GROSS BETA <0.2±1.7 

TOTAL URANIUM 
picocuries per liter 0±2 
micrograms per liter 0±3 

URANIUM 234 0±0.1 
URANIUM 235 0±0.1 
URANIUM 238 0±0.1 

THORIUM 228 0±0.5 
THORIUM 230 0±0.2 
THORIUM 232 0±0.2 

RADIUM 226 0±O.O5 
RADIUM 228 0±O.5 

POTASSIUM 40 

a EAL - EAL Corporation, Richmond, California 
«) Less than 

3.55 

12/18/85 

EAL 

<0.4±1.5 
<0.9±2.4 

0±2 
0±3 
0±0.1 
0±0.1 
0±0.1 

0±0.5 
0±0.2 
0±0.2 

O±O.l 
O±O.5 

TABLE 3.6D. SUMMARY OF RESULTS FOR RADIOLOGICAL PARAMETERS 
IN CHECK WATER SAMPLES COLLECTED FROM 
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DATE SAMPLED: 05/17/85 

LABORATORya: EAL 

PARAMETER {in 2icocuries 
2er liter +/- two standard 
deviations) 

GROSS ALPHA 0.2±0.6 
GROSS BETA <0.2±1.7 

TOTAL URANIUM 
picocuries per liter 0±2 
micrograms per liter 0±3 

URANIUM 234 0±0.1 
URANIUM 235 0±0.1 
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THORIUM 230 0±0.2 
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RADIUM 228 0±O.5 

POTASSIUM 40 

a EAL - EAL Corporation, Richmond, California 
«) Less than 

3.55 

12/18/85 
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<0.4±1.5 
<0.9±2.4 

0±2 
0±3 
0±0.1 
0±0.1 
0±0.1 

0±0.5 
0±0.2 
0±0.2 

O±O.l 
O±O.5 



As part of the sampling procedure, field measurements of 
relative ambient radiation were made at each sampling site using 
a scintillometer. At each site, one measurement was made 
directly above the water surface where samples were collected. 
A second measurement was made over dry ground approximately 50 
feet from the sampling site. Results of the scintillometer 
measurements are as follows: 

Date 
Measured 

05-16-85 
12-18-85 

Date 
Measured 

05-17-85 
12-18-85 

Date 
Measured 

05-16-85 
12-18-85 

SCINTILLOMETER READING 
(microrems per hour) 

Havasu Spring 

At Water 
Sampling Sitea 

5 - 7 
7 - 7.5 

Indian Gardens Spring 

At Water 
Sampling Sitea 

4 - 6 
6 - 7 

Blue Spring 

At Water 
Sampling Sitea 

2 
4 

50 Feet From 
Sampling Siteb 

5 - 7 
7.5 - 8 

50 Feet From 
Sampling Siteb 

4 - 6 
6 - 7 

50 Feet From 
Sampling Siteb 

5 
8 

aMeasured at the water sampling site, about six inches above 
water surface. 

bMeasured about 50 feet from the sampling site, about six inches 
above ground surface. 

Radon commonly occurs as a gaseous emission from springs fed by 
groundwater containing elevated levels of radionuclides. Radon 
emissions from springs commonly result in ambient radiation 
near the springs which is higher than background levels. 
Results of the scintillometer measurements indicate that 
radiation detected near the springs was not higher than 
background radiation detected 50 feet from the springs. 
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Results of scintillometer measurements made 
December 1985 sampling round are slightly 
results for the May 1985 sampling round. 

3.2.7.4 Soils 

during 
higher 

the 
than 

Soil samples were collected and assayed for background 
radionuclides. These sample sites are shown in Figure 2.4, 
Chapter 2. Results of the assays are as follows: 

Radionuclide Assays in Soil (pCi/gm) 

Sample Ra-226 Gross Gross 
Alpha Beta 

Wash NNW 1.3(9)* 20(10) 21 

Wash NNE 1.3(9) 35(11) 25 

Wash SSW 1.8(14) 23(10) 32 

Owl Tank 1.6(11) 35(9) 28 

Th-232 

0.7(6) 

1.0(5) 

1.3(8) 

1.0(6) 

TI-208 K-40 

0.24(4) 13(3) 

0.36(3) 17(2) 

0.42(7) 21(4) 

0.35(4) 18(2) 

Cs-137 

0.42 

0.32 

1.10 

0.83 

*Va1ues in parenthesis are the percent error at one standard deviation. 

The results for soil collected from Red Horse Wash at U.S. 
Highway 180 and at willaha are not yet available. All soil 
is also being analyzed for uranium content but results are 
not yet available. The Ra-226 reported is normal for 
Arizona soil. The gross alpha and gross beta results are 
not sufficiently accurate to provide useful information. 
Improvement in assay technique is not possible due to the 
magnitude of the self absorption corrections which need to 
be made. Th-232 and Ti-208 radionuclides are members of 
the Thorium decay chain and are normal. The naturally 
occurring K-40 concentrations are the same as other soi Is 
measured in Arizona. Fallout Cs-137 concentrations are 
approximately a factor of two higher than those measured in 
the Phoenix area. 

In summary, the radionuclide concentrations in the soil 
around the Canyon Mine site are normal and do not indicate 
the presence of surface deposits of natural radioactivity. 
It appears that the two prime indicators for changes in the 
natural radiation environment will be Ra-226 and uranium. 
Therefore further soil sampling analysis will be limited to 
these radionuclides. 
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3.2.8 IC "'10 Indian Religious Concerns 

Lands historically occupied by Native Americans and their 
ancestors are common in Northern Arizona. The American Indian 
Religious Freedom Act, 42 U.S.C. §l996, requires that federal 
agencies, have an awareness of tribal beliefs and practices and 
consider these when formulating government policy by: (I) 
consulting with Tribes with respect to actions which may affect 
traditional Indian religious practices; and (2) evaluating 
policies with an aim toward protecting Tribal religious 
practices. The statute does not require that Federal officials 
protect Tribal religious practices to the exclusion of all 
other Federal courses of action nor is it intended to provide 
Indian religions with a more favorable status than other 
religions. 

In completing this environmental impact statement, the Forest 
has attempted to identify Indian concerns, both religious and 
environmental, through the formal scoping process and through 
informal consultation with tribal leaders. 

The primary concern expressed by Indian tribes relates to 
possible water quality impacts that might result from 
contamination of the Redwall-Muav aquifer by mine operation. 
Blue Spring, located in the Little Colorado River Gorge, 
approximately 30 miles northeast of the mine site, and Havasu 
Springs, located on the Havasupai Indian Reservation 
approximately 35 miles northwest of the mine site, both 
discharge from the Redwall aquifer. Havasu Springs is an 
important water source and economic asset to the Havasupai 
Tribe. Blue Spring is an extremely important sacred site for 
the Hopi Tribe. For a discussion of existing water quality at 
these springs, see Section 3.2.7.3. Potential impacts are 
discussed in Section 4.2.7.2. 

The Hopi and Havasupai Tribes have suggested that sacred 
religious sites, including ruins, graves and hunting areas, 
exist at or near the mine site and haul routes. However, 
consultation with the Tribes and experts on Indian religious 
si tes and practices as well as archeolog ical inventor ies have 
failed to identify any specific Hopi or Havasupai si tes of 
sacred or religious significance near the proposed mine site. 

There is evidence that Hopi gather turkeys, pinion nuts and 
sacred herbs in the area near Tusayan. Turkeys are gathered 
around Twin Lakes, Skinner Ridge and Red Butte. These 
practices have religious significance. Hopi also hunt deer 
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for both food and ceremonial purposes in the Tusayan area and 
visit ruins of Hopi ancestors. 

The Havasupai traditionally cremated their dead until sometime 
in the 1880·s. Since this times they have buried their dead in 
Supai Canyon with the exception of medicine men, who are buried 
at locations away from the Grand Canyon. 

Hopi also gather golden eagles along U.S. Highway 89 near the 
Little Colorado River bridge and near the Echo Cliffs. The 
feathers of golden eagles are used in making "pahos" or prayer 
feather sticks which convey the prayers of Hopi to the Creator. 

The Sipapu and Salt Trails are also of religious importance to 
the Hopi. Both trails are in the floor of the Little Colorado 
River near the confluence with the Colorado River. 

Other areas sacred to the Hopi are located on the San 
Francisco Peaks and Bill Williams Mountain, 48 miles south of 
the minesi te. Those areas are discussed in the Environmental 
Impact Statement for the Bill Williams Mountain Ski Area 
Proposal. No areas of sacred or religious significance have 
been identified near the mine site or proposed ore haul routes. 
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CHAPTER 4 

'ENVIRONMENT'ALCONSEQUENC,ES' 

; 'rhis chapterQf:t'he .. E~IS:d~scribesthe·' consequences: t·o, the 
environment :that ma.y result from the: proposed: action'al1d each 
alternatiye~ 'Anticipated: consequences. : have. ~been; quantified 
wherever pos'sible. For those consequences, that are difficult 
toquanti£y , qualitative statemen·ts ·are made to describe, 
relative differences of the various alternatives, emphasizing 
those impacts that relate to the issues arid concerns (Ie's) 

'. identified in the scoping process. -

This chapter discusses the alternatives, including the No Action 
Alternative, and the projected impacts ,of 'each alte·rn.ative, 
emphasizin~th~se impacts ·that relate to the i~sues and 
concerns (IC's) identified in the scoping process. IC's #2 
(reclamation) and #5 (vegetation) are· not treated sepa:rat:ely 
but are addressed wherever approp~iateundei other factors such 
as air quality, water 'quali ty, wildlife ·imp'acts, or, 
transportation routes: The effects of the- proposed mine Dn the 
air quality' ,of the Grand Canyon and water quality of the 
Havasupai Reservation, 'and the· possibi Ii ty of radionuclide 
contamination to the surrounding environment ate discuss'edunder 
related IC' sand . are not 'evaluated as separate conee·rns., A 
discussion and evaluation and comparison of all the 
alter.nativesis presented in Chapter 2~ 

For many factors; the impacts of the No Action Alternative is to 
preserve the existing 'environment as described in Chapter" 3. 
The No Action Alternative serves as:" a baseline" against which 
,theproj ectal ternatives can be compared.-The: impacts 'of the 
Proposed Action and Alternatives:3~5 ar.e identical 'for many 
factors. For these factor~, one discussion and analysis of the 
impacts is provided for all alternatives for purposes of 
efficiency and clarity. 

'G\lmul'at-iv~ Impaci:;'E;,:' '., 

Council, '011, Environment'af,Qtiial'ity:(CEQ)' 'regu.Ta:t-ions' ,imp.lementing 
NEPA, require an analysis of the cumulative impacts of the 
proposed action where the proposed action and related 'actions 
may result in cumu1.,.~t:i,'y:~JX.:' s}gl}~fi9::an;t:, ~~11~p,ac.ts, ... :::;.<;~mulptJ ve 
impacts are those whfchtesult:'from"t:he" incremental' 'imp'a'ct' of 
the proposed action "when add,ed:,tb'~,:,:-other;p;ast}l:·:»p~e;sent and 
reasonably foreseeable future action." 40 C.F.R. § i508.7. 

- .. '- '\ .:i 

: Poteiltiai. c'Umulative~" irnp~cts haye·· not ,.b~e,n.,:: ,~ .. ,sep.a;r:?):ely 
identified asa major issue and concern for this document, but 
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concern about the future impacts of uranium mining was 
expressed by thepub,lic in scoping meetings, and there is the 
potential for future mining proposals, in the Tusayan area. ,The 
detailed data and analysis in this document will provide an 
accurate basis for assessing the impacts of similar proposals 
in the -future. At this time, there are no other proposed 
mining op~rations in, Coconino County south of- the, Grand 
Canyon.' However, there is considerable exploration for uranium 
in the area' by sever,alcompanies. Thus, even though the 
construction and operation period for' the Canyon Mine ~is 
relatively brief, it may be reasonably foreseeable that one or 

·more additional mines will be located in the general area 
during that~p~riod. 

The specific timing and location of, additional mines, will ,be -
determined by unforseeable geographic and economic factors, so 

, potential cumulative impacts cannot be specifically 
'quantified. ,Where cumulative impacts are possible" thi~ 
analysis proj ectspotential impacts of the proposed 'mine., 

Many ,of the issues, considered in this statement are affected 
only. 'at or near the mine site. Reclamation, vegetation, visual 
quality and water quality will not generate cumulative impacts 
unless another mine is located very close to, the Canyon Mine 
site. Other iss~es, especially those associated with 
transportation, will generate greater cumulative impacts if 
separate . ore transportation routes are developed' to serve 
additiortal mines. That possibility is noted as well. 

_ Cumulative impacts are ,analyzed, as appropriate throughout 
chapter, 4" based on two hypothetical scenarios: first, one 
additional mine:"in the Tusayan area near the Ganyon Mine and 
second, three additional mines in Coconino County south of the 
Grand Canyon. To assess maximum potential impacts,- it is 
assumed, that' all mines will be producing - at a maximum 
production rate of 200 tons per day at the same time. 

\ 

4,,1 ENVIRONMENTAL CONSEQUENCES -OF FACTORS NOT 

IDENTIFIED AS MAJOR ISSUES OR CONCERNS AND HAVE COMMON 
IMpACTS FROMIMPLEMENTA TION, OF ALTERNATIVES 2-5 

, 4;.1 "t' Wetlarids~ 'Fioodplains, Prime F arm1aods, ' 

-Rangelandand,Forest Land 

None of the alternatives will affect wetlands, floodplains, or ~ 
'prime farmlands. A: loss of 5 to, 'S ADM's grazing capacity is 
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anticipated with, the implement"ation of the project, alternatives 
2 , 3, / 4 and /5.. These a 1 te:rnat iv~s wi.!l cu tbetween 0.9 and 
76. 5 thousand board feet of timber in road construe'tion' and 
reconstruction. These effects are considered to be 
insignificant. 

Land displaced for additional mines and haul routes would 
affect existing "uses of the land. Based onproj ected impacts 
of the ", Canyon Mine, one additional mine near Tusayan would 
result in the l'oss of an' additional 5 to '8 AUM's grazing 
capacity and an Bxtremely small amount of timber~Precise 
impacts would 'of course depend -- on the exact location and the 
existing uses of the land.. 'Significant cumulative impacts 
would not be expected from 'three additional mines in the County 
south of the Grand Cany6ri as the tbtal loss of grazing 

'capacity,timber or forest vegetation would still be ~mall .. 

Impacts on vegei~tion ~ill be limited to the,.land'd{sturbed by 
each mine ~ite or new road construction. (Each additional mine 
would be 'required to fully reclaim the site at the end of 
mining). However, thetot'alacres disturbed would, be additive, 
th~t is, each additional mine would add 15 to 20 acrest6 the 
total disturbed acreage in the county. After reclamation the~e 
would .. be no impacts on the vegetation. 

4.1 ~2 Civil Rights, Minority Groups and Women 

None of the alternatives will have an :eff'ect on minority groups 
and women, other than' the, Havasupai interests as e~p:tessed 
,under the surface and groundwater concern. EFN will 'be 
required. to be an equal opp6rttinity employer. 

4.1.3 Short Term Use and the Maintenance, 

and Enhancement of 'Long Term Productivity 

Short term use is'usually considered to, be One to' nine years. 
Long tetmis' from 10 to 50 years, or more'. A larg'ec'api tal 
investment such asa mine, is ,nor,mallyamortizedov-~r,the. life 
of the mine. rhe Canyon Mineisptoj~cted to Dp~tate fot '5~10 
years, tberefore, there will be' no long':term,:comm:itmept of t:q.e 
Forest resources at the mine yard. Acres' improved through 
various cultural treatments to offset the 16ss' of important 
wi ldlii'e habitats and ,new' road construction :forore 
transport~ are considere'd to be long term commitments. 
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'. 4.1.4 , :Irrf)v.ersibl~· " arid, IrretrieVable. Commitment of Resp'u(ces 

Irreversible commi tment · applies to nonrenewable- resources su.ch 
. as· .mineral· and:.cultural.·resources ... , Allminihg alternatives 
, wi 11"have an irreve·rsible commi tment· on,.the·underground: ',' ore 
deposit. There wilL· be an: irretrievable loss of timber ',growth 
when the ,~.;trees .. are cleared~ for road' construction under 

:Alternatives 2, 3, and.4. Cultural'resources will be avoided 
or' recovered'~ccording to the appropriate laws and regulations. 

4.1.5 Agency Financial Burdens 

The proposed uranium mine will not create increased financial 
needs for poliee or fire", protection. Existing off. highway 
roads are' inadequate to handle the ore haulage . Ro'ad 
construction. and; reconstruction wi 11 be the responsibi Ii ty of 
EFN. . Emergency 'medical facilities in Tusayan, approximately 
6 -1/2mi les from the site, are adequate to meet perceived 
needs. No SUbstantial increased financial burdens are expected 
to accruetoei ther the local communities or Coconino County. 
However i if a significant number of the mine employees hired 
are from areas other,' than Flagstaf'f, 'Williams or Tusayan, the 
immigration of workers and their families may create some 
limited burdens. In the event that one or moreaddi tional 
mines . are located' in the County .south of the Grand Canyon 
during the ,period of .operation for the Canyon ,Mine, . the excess 

'capacity o'f many . services . provided by local government' will 
disappear and expansion of;some services may be required. If 
the City of Williams provides water fot the project, it will be 
sold as a commodity, thus providing income. 

The Forest Service and tl10se agencies listed in Section 1.3 
(Pe.rmitting Process) "will . administer the ·r'egula·tory 
requirements of,·, their re.sp,ectiv~agencies.. These 
responsibilities are not expecfed to impose any significant 
additional financial burdens on the regulating agencies. 

,Agency·Plansor Policies; 
:· .. ,i···' 

'T,here': are no:' knowin'~.c~on:f:licts·.·wi th'other','Federal,: State ·~oTl-oc.al 
government ~pilal1s',;'ipolici,9"s \o·r.regulati:ons:~.' .. ,; 

' .. _.> 
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'capacity o'f many . services . provided by local government' will 
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the City of Williams provides water fot the project, it will be 
sold as a commodity, thus providing income. 

The Forest Service and tl10se agencies listed in Section 1.3 
(Pe.rmitting Process) "will . administer the ·r'egula·tory 
requirements of,·, their re.sp,ectiv~agencies.. These 
responsibilities are not expecfed to impose any significant 
additional financial burdens on the regulating agencies. 

,Agency·Plansor Policies; 
:· .. ,i···' 

'T,here': are no:' knowin'~.c~on:f:licts·.·wi th'other','Federal,: State ·~oTl-oc.al 
government ~pilal1s',;'ipolici,9"s \o·r.regulati:ons:~.' .. ,; 

' .. _.> 



4.1.7 Energy Reguirements 

The energy 'requirements of the alternatives are a function of 
automobile . and truck use and operation .of . the min~' i tsel.f . 
Alternative 1 will keep energy requirements at current levels ~. 
All other alternatives wiTl require' considerable amounts of 
electrical and internal combustion energy. Alternative Swill' 
require. slightly more energy and is the least energy efficient 
al ternative Qecauseof·the increa~ein ore hauling . distance. 
The mining of a fuel source such as uranium wi 11 i however, 

\v yield a net gain in terms of .. energy expenditures. 

4.1.8 Noise 

Under the operational alternatives (Alternatives 2- S)" only 
the occasional passersby on Forest Roads 30SAor' 308 'will be 

; able to hear the mine noises, . and then at an acceptable level 
because of the distance to the 'mine site. with a mile and a 
half of tall, fairly dense forest between the mine and"the 

. highway, the' mine'generatednoises should be filtered to an' 
insignificant level, 'particularly since -thebuff'eteffectsof 
vegetation and distance· are acting -in unison., Travelers on 
StateH;ighway 64 will . not· be . able to hear the mine noises 
because of the effect of vegetation as a noise . screen.' 

Mine workers . will be . .exposed only ihtermi ttently-to 
unaccept'able noise levels when . they pass wTthinSO feet' of the 
air compressor room and the vent shaft. Neither location, 
however, is near a work si te that requires extended worker 
presence. (Dames and Moore consulting Report on fiTe at Kaibab 
National Forest.) 

Haul route truck. noise is expected. tobewell·'·WithLrf the. 
acceptable level «65 decibels) based on measurements, of 
existing traffic noise along State Highway 389. However~ 
intermittent noise created by ore trucks 'can haveadisturbiQ.g 
effect on wildlife during certaincriticaT periods (wildlife 
impacts are' further discussed in 4. 2.3).' Ore ttuckson u. S. 
89, 1-4.0, state. highway 64 and u. s. -160 .. w,ouldadd 
insignificantly to the' already heavy traffic of, 2,870 - io ,ISS 
vehicles per day. ' 

The No Action Alternative would leave current noise levels 
unaffected by mine operations neat the. Canyon Mine: site or.o.re 
truck traffic along the proposed ha~lrdutes~ 
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Addi tional mines would not add to the noise created by the 
CanyonMi ne . If common haul routes are used, the frequency of 
noise impacts from ore truck traffic would increase in 
proportion to the number of additional trucks . 

. 4 .. 1.-9 Recreation 

'. Re~reat:ion·th·at:. is .. dependent upon solitude will be adversely 
impa.cted as . are.sult of the noise, truck traffic, and increased 
act i Yi.ty· - ~ t -c' the mine site' and ·a long the haulage route. 
Improving ,the road system to transport the ore. to. the mill will 
increase acce~sibili ty and recreational opportunities for the 
general public. For some people' who fearra.diation or covet 
solitude, the existence Of a uranium mine may change their 
attitude and beliefs reg~rding the project area. 

Those alternatives which involve new road construction or major 
· road· improvements ~ (Alternati ves2, 3 and 4) .wi thin the Forest 
~ill.allow increased accessibility and traffic into previously 

· remot'e areas. The impacts of increased access and use are both 
positive -and negative. The improved transportation routes 

'. would alJowgreater ·recreationaluse of the area' for' hiking, 
hunting , .. sightseeing and camping. . However, those currently 
attracted to the area by the opportunities for solitude will be ~ 
disrupted by .more. traffic and use. Ifs'everal miilesuti lize 
haul .routes acros~ the Forest, opportunities for soli tude or 
primitive recreation near each route will be diminished .. 

Cumulative impacts care not expected from the use of the 
Prefer're'd Al ternati ve, .. since it uti lizes existing roads and 
highways largely. outside the forest. ImplementatJon of the 

'Prefer'r(3d .Alternative is not expe.ctedto appreciably alter the 
:.general Forest environment on the Tusayan Ranger .. District. 

· 4.·1 .. 10 Impacts on, Mine Workers 

". Workers in the Canyon. Mine.can expect di.rect radiation levels 
'. to, . be on the order of 0.8' mrem/hr. The direct·. radiation 
. limits ,..dosimetry and record keeping requirex:nents are manda.ted 

. , .. by ~ederalregulation (30 CFR 57). ' Theoretically, a .. miner can 
re,main at or near the high grade ore body during an entire work 
period and not exceed. the weekly guidelines (100 mrem) or. the 
annual whole body limit (5,000 mrem). 

-," . 

,Radon ·gasand progeny will, be flushed from the mine with a 
150,000 cubic foot per minute vent fan. Based on measurements 
atop the Rack Canyon ~ine ve~t,radon gas concentrations ~ill 
be on the order of 2,400 pico Curie Levels and 1,600 
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milliworking levels m(WL). Radon progeny 'will be 'present. 'at 
approximately 10 percent of their potential 'eqtlilibriumvalues~ 
This mean,s that much of the radon gas will be removedfrom'the 
mine before it is able tb decay tb its hazard6us decay 
products. The occupational radon progeny limit is4Workirig 
Level, Months (WLM) per year. Miners' at Hack Canyon '0 are 
currently experiencing an average of about '2.2 WLM/yr. (See 
Appendix E and Glossary.) 

Currently, uranium miners work an average oflO'years 
underground. The cumulative 10 to' 25 WLM· they may receive i'5 
well b~low the 100 WLM value where' studies' 'indicate posslble 
increases in lurig cancer might 'appear. Cl.ltreht data and 
standards support the conclusion that increa5esin 'Tung cancer 
among mine workers are <not expected at levels lower than 100 
WLM. However, EPA has suggested that the risk of JUIJ.9 canGer 
may increase at exposure levels in the range' of . 2'0:;:';100 WLr~L . 

4. 1.11 Cultural Resources 

No impacts upon cultural resources are expectedunder'the No 
Actio:n. Al ternati ve • The construction and operation of· ':the mine 
would, have essentially similar impacts on cultural, re'sources 
under Alternative 2-5. Site AZ~H-'-4-3, 4 and 5 (inclusive) 
would not be directly impacted by construction or operation as 
i tis out of the area Of oper'ations . However, indirect impacts 
from construction activities or greater u'se of 'the ':mine ,area 
couldresul t in the disturbance' to this area .' During the 
process of evaluating this site, virtually all surf~ce 
artifacts were colTectedand analyzed. Archeological testing 
revealed no subsurface material. The ,site was determined to 
contain no significant informationandw,~sthus, found, ,to '" be 
ineligible for the National Register.', Any, disturbance' to the ' 
site area will not result in loss of important "data .. 

Si te AZ-H-4-6 and 7 (inclusive) is also outside ,the area of 
direct rnining impact but' is clo'se enough" that it could be 
impacted' indirectly by activity around the min'e'. The sitew'as 
excavated through an approved data recovery program,' which·' wa~ 
designed to recover information" import'ant " to the 'prehistory'of 
the region. Since it was the information potential" of' the site 
that made it eligible fot the" National'Regis~ter,'· arid::the 
information has been recovered through an' approved"program,' 'the 
sp'ot where' the' site was located no longer hasarcheolo"gica'l 
value. Thus future disturbance of this lOcation will ,; 'not 
result in'loss of important data., ',', 

Impacts' on 
cons'truction" 
construction' 

cultural resources 'associated <with' to·ad 
improvement or maintenance, powerlihe 

or wi IdTife mitigationacti vities ,'can ,ori'ily "be 
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estimated qualitatively based· on cursory field surveys (see 
Table 2 ... 4).. No. detail~d site s'pecffic' ,inspection of the ~'", 
potentially impacfed 'ar'ea~ has occurred. ' However, prior t.o any 
cpnstruction or improvement of any road or ·line, or 
construction associated. with wildlife mitigation,. a site 
specific investigationot any affected area will be conducted 
fprevldence of cultural resources. . Any resoure.es found Will 
be . avoided by realignI1)ent' of the road.. If·' avoidance is not 
practical,' sites/will be evaluated'for National Register 
eligibility. If any are found eligible, .. ' a program of 
rnitigationwill be developed through consultation between· the 
Fo-restService, the·.Arizona:State Historic' Preservation Officer 
and .. th~e Advisory Council in accordance with the National 
Histoiic Preservation Act of 1966 and 36 CFR 800 . 

. 4.·2 ISSUES AND·CONCERNS 

This section is primarily directed to those issues and concerns 
which were considered of major importance, or which su·rfaced as 
:significant issues during the scoping process. Impacts of the 
four·aJternativeshave been dispiayed in Chapter. 2, as well as 
her~, so the relative resolution of each issue ,and concern can 
be distin~uished~ 

'. . 

The. No . Action' Alternative represents the existing . environment 
wi.-th no mining activi ties on the Tusayan Ranger District and 
provides a baseline against which all other alternatives can be 
measured' .. 

~4.2.1 IC #1 What' So.clal and Economic Impacts Will the Ur~nium 

Mil1e Have. on the L.oC~1 Communities and Coconi~o C6~unty 

A computer impact model called IMPLAN wasu~ed to estimate the 
number of jobs. created' or lost by implementing each 
alternative .. '. The model takes ax~gional area, ·in this case 
Coconino.County,. . and :.t?st1mates ··the dollars generated in the 

'area, ·the amount. of money br6\lgh~ into the" County and the 
ripple effect of new money through the regiOn. The model 
:~SSigllS jobs in each. of several . hundred industry .sect;o~s . 

. These ·.indu~st~y· sectors ·were .. gr()up~dinto .' nine --:gen:eral 
cateRQriesto.coi,.nci~ewi th available employment data., ' ... rhe 

, IMPLANModel· is~not.suitable for use on a small SUbsection of a 
regional area,> s'o i t>was . not us~dto predict the number' of. Jobs 
generat'ed spec:liic::a11y.inWilliamsor 'ru~ayan. Changes. in job 
numbers for· these tw'o areas were estimated. by. looking .at.: .. the
change. in .the t·otal. number. of jobs· in an industry sect9.r· on a 
county-.;wide basis. 
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The various project alternatives evaluated in this'EIS will not 
have any different effect on employment levels at the mine or 
development costs associated withthe~ mine. Consequently,the 
estimated economic chang~s will. apply to all' project 
alternatives . 

. The following projected 10-year estimates of wages, ca~ital 
investments, taxes, etc. , deri vedfrom . the mine, were used-to 
drive the IMPLAN economic. model and to predict the secondary 
changes in the employment, salaries and Total Gross Outputs for 
Coconino County. 

':\' 

1. Wages and .Fringe Benefits 

2~ Plant and Equipment 

3. Mining Su~plies 

4. Haulage to Blanding, Utah 

5. Transaction Privilege 
(sales and use taxes)·' 

6. Mineral Severance Ta~es 

7~ Property Taxes 

S'. Ene.rgy Us' age 
Electricity 
Diesel Fuel 

$10,0'00,000. 

/ $ 3, 000, 0·00 

$15,000,000 

$ 4,000,000 

$ 600,000 

$'1,700,000 

$ 1,27?,OOO 

$ 2,000,000 . 
$ 450,000 

In addi tionto the above estimated expenditures, there will be, 
. income taxes generated at'boththe, state and federal levels 
throughout the life of the mihe. Additional tax reveQues 

: -generated from minillgactivities<. will include . license .. fees~ 
motor vehicle taxes ,motor carrier . taxes , fuel taxes and local::· 
retai 1. transaction privileg,~ -taxes:" incurred by 'mine ,worke;rs, 
mine suppliers arid ~ther contractors. . 

'Some assumpt,ions have been made,' in deveToping Table, 4:.1, 
. "EstimatedEmploymentChang'e by . SectOr for Alternatives 2-5, II 
which warr~nt explanation. 

The Community of Williams may illitially receive'themost.d:itect 
'economic impacts from the '. development of themi~efor. "seve-;al 
reasons. The lackef available ,water, fiousing and a'labO'r pool 
in .l'usayan, sufficient to meet employment . needs ()fthe:rnine, 
may limit 'the· edonomic effects intha ,Tusayah' ar~a. The 
Williams area has both a labor pool and housingsuf·f'l.cientto 
mee~the immediateemploymerit needs of the'addi tional'<10-35 . 
personnel required ~t 't'he mi.-ria ~ However, 'it is not' clear that 
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a sufficiSnt pool of qualified miners will be available in' the 
Coconino County area ,and accordingly, this assumption may not 
prove to be complete1yaccurate.· 

Over time, the secondary economic impacts of the mine.will be 
dispersed over Coconino County. 

(1) Alternative 1 - No Action, disapproval' of the operating "~, 
. plan. 

This alternative represents the current etonomic and social 
situation in Coconino County .. Alternative 1 will have little 
effect 'on.'the lifestyle, attitude, beliefs and economy' of 
Williams and Coconino County. Coconino County would be 
expected to continue to grow at its present rate while Williams 
would be expected to continue to experience a general economic 
and-po,pulation downward trend. 

(2 ) Alternatives 2~5 All of these project ·al ternatives 
include dev~lopment of the mine. 

Social and economic impacts will . likely be felt most in the 
community of Williams and are considered to be beneficial 
because'()f increased employment. Population increases or other 
development in Tusayan should be discouraged by lack of 
housing, a" limi ted water supply and a small' existing work 
force. However,because the resources of the town are limited, 
even small increases in population will result in "noticeable 
impacts. 

TABLE 4.1 

Employm:ent 
Sectors 

'Ag&',Mining 
Construction 
Manufacturing 
Trans, Comm & util 

'.Wholesale Trade 
Retail :Trade 
Finance', Insurance 

& ,Real Estate 
·ServiceS·~ 

. ,Public, Admin 

TOTAL 

Estimated Employment Change By Sector.' 
Fbr Alternatives 2~5 . 

WILLIAMS 

Number of Jobs Percent 
Current I Predicted ,Change 

134, 164 +22 
76 79 4 
71 71· 0 

104 III 7 
16 . 17 6 
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" Employment 
Sectors 

Ag & Mining 
Con'strllction 
Manufacturing 
Trans,~Comm & util 
Wholesale Trade 
Retail Trade 
Finance, Insurance 

& Real Estate 
Services 
Public Admin 

TOTAL 

'COCONINO COUNTY 
(includes Flagstaff & Tusayan) 

Number ,of Jobs 
Current2 Predicted 

1,825 1,860 
1,125 1,128 ' 
2,6-25 2,628 
2,225 '2,235 

982 985 
6,168 6,196 

600 602, 
7,975 7,992 
8,925 8,925 

32,450 32,552 

,Perceht 
Change" " 

<1 
<1':'-
'(I 

<1 
<1 
<1 

<·1 
<1 

0 

<1 

1Wil1iamsChamber of Commerce and'Arizona Department of 
Commerce, May, 1985. 

2ArizonaStatisticalReview, ".40thEd. ,Sept. ,1984, Valley 
National:Bank~of Arizona. 

If there is no population increase, ,,' development 'of ,the", Canyon 
Mine :should 'not appreciablya.ffect~ the existing economic and 
'social structure of Tusayan. Nor should ,it· , ,significantly 
impact any employrpent sector for Coconino County as 'a whole, 
given the 33,000 job base which already exists. 

On a County~wide basis, it is 'estimated that a total of 
approximately 100 jobs maybe created. The net effect of ·the.se 
additional jobs plus thee~pendituresassociated with, the 
operation of the mine could i;ncrease the,. total annual· income in 
Coconino County by three million 'dollars 'or' one-'half· percent:. 

The Williams area may receive a larger proportionate share of 
the project employment and subsequent income given, i t~,' ; 
relatively small 'base of, -1,000 .. jol)s compared, to the' ,nearly"::':'> 
33,000 jobs in Coconino County. It is poss{bl~ thaf' upwards of' 
58 jobs may be created in the Williams area, or a 5 percent 
increase in the, <present, ' work·, force, when the, proposed "mine 
reaches its full production capacity; 

Most 'of the jobs 'would be attributed to direct employment of 
10~25 people at 'the mi,ne. Additional employment might also 
occur in the transport'ation, wholesale and retail sectors. 
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It is/not expect~d that there will be any significant 
population changes in Wi11iams because the available labor pool 
is now present. Small population increases could. be readily 
accommodated .byexisting City facilities such as schools and 
other:supportfaci Ii ties. Thesefacili ties have not operated 
at capacity, for many yea.rs. 

Given the relatively small potential for a significant 
population increas~ there should be little, if any, change in 
the social structure and lifestyle now.pres'ent : in Williams. ' 
Overall, any changes which might occur would' have to be 
considered as being pbsitive. giventh~ increased levels of 
employment' and the associated improvement in the relative 
standatdsof living~ 

4.2. 1. 1 Cumul.tlvelmpacta 

Additional mines located in Coconino County south of th~ Grand 
Canyon will create impacts roughly equivalent to those 
projected for the Canyon Mine, though the. ultimate distribution 
of impacts within the 'area will depend on thelocatiori' of any 
mine site. 

One additional mine located in the Tusayan" area will add 
approximately 58 jobs in the Williams area and l02jobs in 
Coconino. County. Total income in the County should increase by 
about $3 million, .or 0.5 percent of the current level. One 
additional mine would have no significant effect on the 
services needed in Williams. Howe'ver, as the number of mines 
ip'9r~Cis~s,n~~:.g()V(3r;P,rnentiandprivateservices may be required . 

Three additional mines in the County south of the Gtand Canyon 
WOUld, increase employment by ,approximately 306 ,new jobs 'and 
total' income, by about $9.2 million. Total County population 
would not increase significantly. ' 

1f4.2.2IC -#3 Proponent..:..Jncurred .Project Costs 

.• • Protect lmplementation, rehabilitation and IDitigation costs 
were considered.for comparison, if they could potentia.lly ,.vary 
by, alternative. The cost of mi'ning woutd,be the same for all 
project· alternatives, and" were not ,used", as ' 'part' of the 
comparison (e. g . shaft sinking, building construction, energy 
requirements, etc.). Cost estimates were based on 'data- from 
contractors, trade journals , etc .. , 'and 'are for comparison 
only. Actual costs could vary significantiy from these 
estimates. 
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(1) Alternative 1 ~ No Action 

The No Action Alternative would imp6se no' additional 
construction or development costs on EFN . 'However, the cO'sts 
of exploration and environmental ,review would be lost and could 
not berecQvered~ 

(2) Alternative -2 'Proposed Plan of Operation" using Hull 
Cabin Haul Route#l., 

Implementation'of' ,this al ternati,ve would have, a' 7~year Net 
Discounted Cost (NDC) o~ $3,398,OnO and based solely on 
economics is the most cost effective alternative to EFN. 
Project costs are almost 15 percent lower for thisalternati~e 

"than ,for the next', lowest' cost, ,alternative. ,The, lower C()st 
.results from the absence of monitoring and wildlife mitigation 
costs, :along wi th decreased 'powerline costs.' Worker 
,transportation c9stsare high under this alternative ,because of 
the expense of company~owned vans. 

(3) Alternative 3-:- Proposed Plan of"Ope'ration' with: monitoring 
of air, ,soil and water; equivalent ' wildlife habitat 
replacement; cross country overhead powerlines~; parking lot; 
and using either Hull Cabin haul rotite #1 or #2. 

with ,an NDC of $3,761,000' (when using haul" route #2») this 
alternative is the. most cost 'effective to EFNof the three 
modified' alternatives that provide for additional .. , mitigation 
measures. Wildlife habitat. replacement··: expenditures' ar~~:':l 
highest under this alternative. Worker" tran:3portationcosts', 
are lower in this alternativebecauseco~pany fran~portation i~ 
not included. A parking lot"for' ,private vehicles"~ in lieu of 
Companyvans~is provided~ 

(4 )Al ternative 4,--Proposed, Plan of Operati()n ,with'monitoring, 
of "air, soil andwater;equiv.alent wl.ldlife ' habitat 
replacement; overhead powerTine a'l()ng access road; :. cootdina'ted 
worker transportation;, and use of: haul route,#S. 

This alternative has the highestNDC ($4,,786,'000') of the ,'f.our 
project alternatives because of the ,high,cosb'of' 'const-rllcting 
the haul road off the Coconino Rim esca,rpment. ,The overhead 
powerline along the access road also, adds appreciably to the 
proj·"e'c.t cos·t.. .', - '. 

This alternative has the poten-t,ial' ,of being the most· 'cost 
effectiverollteto EFN in"theeventanother mine shOuld be 
developed . inthee~stern:quadrant oftheT'usayan DistrIct/and 

-. if construction, and maintenance 'costs ' ,are spread' overhoth 
C.~ projects. Somewildlifemitigation'costs.areincurred, 'but are 
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considerably less than wildlife costs in Alternative 3~ because 
transportation route #5 avoids. most of the important· wildlife..; 
habitat on the Tusayan District~ 

(5) Alternative 5 -Preferred Alternative - Proposed Plan of 
Operation-wit'h monitoring of air, soil and water; equivalent 
wildlife habitat replacement, overhead powerline along access 
road;· pool,ed worker transportation;" and use of ei ther haul . ./ 
route #6 or #7, to ~inimize haul road impacts. Implementati()n 
of this alternative would result in the least amount of new 
road construction. The alternative is designed to utilize 
existing road systems. 

Because of increased haul distances and associated costs, . this 
al ternative is more costly than Al ternatives 2 and 3 but less 
cos.tly than Alternative 4. Initial capital investment is Tess 
than half that required in the Other ~roject alterriatives. The 
net discounted ~ost of this alternative is $4,242,000 with haul 
.route #6, and $4,103,000 using haul route #7. 

Terms, condi tions and purchase price for the acquisition of a 
right-of-way across State and private lands for haul route #7 
would. have to be negotiated by EFN. 

Wildlife habi tat replacement· costs are the least of the three 
modified project alternatives . 

. ~4.2.3 Ie '+4 Wildlife 

4.2.3.1 Thre.tenedand endangered specie. 

A biological evaluation documenting the impacts of the proposed 
~anyon Mine on threatened, endangered and sensitive spedies is 
included in' Appendix C. No adverse effects to threatened, 
endangered or sensitive wildlife species have been identi£ied; 

4.2.3.2 O·th.rwlldllfe Impacts 

(1) Alt~rnati~el - No Action 

The No Action Alternative. would have no impact on the existing 
wildlife population or wildlife habitat. The mine' site would 
remain available as a big game foraging area and there would be 
no ore transport, road construction or improvement associated 
wi th mine development.. Any beneficial impacts associated with 
the mitigation measures in the Preferred Alternative 
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replacement of habitat and water sources -;.... would be lost. 
Wildlife populations would be expected to grow at current rates 
until limited by habitat availability or other factors. 

(2) Alternative 2 
Cabin Haul route #1. 

Proposed Plan of Operations using Hull 

Removal of the topsoil layer within tha mine site will 
eliminate approximately 17 acres of grassland habitat. This 
~ill have the greatest, adverse effect on small mammals and 
reptiles whose home ranges are mostly or entirely within the 
mine site. It is expected that the majority of these animals 
will be eliminated as their habitat is destroyed. Thi~ 
reduction in local nongame species will not threaten'populati()n 
viability on a region-wide basis, and is considered to be ,of 
Ii ttleconsequence in lightof total populations and available 
habitat of non-game species. 

Mining activities are expected to disrupt elk use of the 
grassland opening encompassing the mine sit'e. Elk will· avoid 
foraging in the openin~ during active mining operations. 
Approximately 32 acres will be reduced in effectiveness. This 
represents a loss of about 0.14 percent of the available 
grassland type on the Tusayan District. 

Haul, route 1 will require 3.6 miles of new road construction. 
This equates to approximately 9 acres of vegetation clearing 
within a 20-foot wide road corridor. This habitat 10·s8 will 
reduce local nongame species that reside within the corridor 

. but will not adversely affect population viability' on the' 
Tusayan Ranger, District. 

Noise and disturbance ,from ore trticks and increased 
recreational traffic on haul route 1 are expected to disrupt 
elk use within one halfmileo,fthe road;' Use of the habitat 
will not be denied, but it will not be as effective~s it was 
prior to road upgrading. This ,loss in habitat utilization. will 

C impact an estimated 228 acres of important elk calving 
habitat. The restiltantreduction' in habitat carrying capacity 
is expected to reduce the currently rapid growth rate of the 
elk population. 

Haul route traffic is likely to disrupt the use of adjacent 
C wildlife water sources. Trash Dam, Twin Tank~. and Sand Tahk 

c 

are three important watersoutces that will be affected. These 
waters, represent 13 percent. of all reliable waters in the 
affected area which are hi.storically u,sedbywildlife. The 
predicted loss in utilization " of these' tanks wiLl reduce the 
overall habitat carrying capacity. 
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Haul Route·l travels in close proximity t.o antelope and deer 
fawniIlg areas,' and, t, u, rkey nesting areas . Avai,lable research 
and Ii terature concerning the, impacts of traffic on the use 'of 
these habitats is inconClusive.' With no monitoring program, 
the extent of possible impacts to these ,wildlife populations 
~ill not be known uhtil chang~s in population size and 
viability have already occurred. Even with a monitoring 
program it will be difficult to establish a cause and effect 
relati6nship for popu~ation changes. 

Assuming a 20-foot right-of-way would be completely cl~ared of 
vegetation for the powerlin'e, 4.1 ac'res of habitat would be 
eliminated. ,This would ,have minimal effects on resident 
'wildlife populations due to the" narrow configuration" of the 
disturbed< area. Thepowerline pol~swould provide additional 
hunting and roosting perches forraptors. 

(3) ,Alternative 3 - Proposed Plan of Operation with monitoring 
of of air, soil and water; equivalent wildlife habitat 
replacement; cross country overheadpowerline;parking lot; and 
usingei ther Hull Cabin haul' route #1 or #2. 

Mine site impacts are the' same ,for this alternative as those' 
for Alternative 2. Impacts 'to wildlife as~ociated with the use 
of haul route 1 are'discussed under Al~ernative 2 as ~ell. 

Envirdnmental consequences resulting from the upg~ading and 'use 
of haul route 2~are verysimila~ to haul route 1. Route 2 will 
affect the use of two important wildlife waters , Trash Dam and 
Sand Tank. , Increased ,traffic flows will discourage the use of 
the"se water sources by wi Idlife. All estimated 55 acr"es of elk 
,calving habitat will be disrupted by ,haul route traffic. Ten 
acres" of habitat will', be eliminated ,through new road 
construction. The ul timate "effect of these habi tat losses is 
an o~erall reduction in.habitatcarrying capacity. 

With ,a specified 60-inchseparation of phase wires, the risk of 
"raptor electrocution would be minimized, and the poles would 
. provide additional hunting and roosting perches. 

Under haul ,route option #2, the total loss in utilization of 
the various habitat types should be partially offset through 
the construction of 3 water sources. 

'(A) Alternative 4 - Proposed Plan of Operation 'with monitoring 
of air, -soil and water; equivalent wildlife' habitat 
replacement; 'oy-erhead powerlinealong access, road; coordinated 
worker transportation; and use of hatilroute #5. 
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affect the use of two important wildlife waters , Trash Dam and 
Sand Tank. , Increased ,traffic flows will discourage the use of 
the"se water sources by wi Idlife. All estimated 55 acr"es of elk 
,calving habitat will be disrupted by ,haul route traffic. Ten 
acres" of habitat will', be eliminated ,through new road 
construction. The ul timate "effect of these habi tat losses is 
an o~erall reduction in.habitatcarrying capacity. 

With ,a specified 60-inchseparation of phase wires, the risk of 
"raptor electrocution would be minimized, and the poles would 
. provide additional hunting and roosting perches. 

Under haul ,route option #2, the total loss in utilization of 
the various habitat types should be partially offset through 
the construction of 3 water sources. 

'(A) Alternative 4 - Proposed Plan of Operation 'with monitoring 
of air, -soil and water; equivalent wildlife' habitat 
replacement; 'oy-erhead powerlinealong access, road; coordinated 
worker transportation; and use of hatilroute #5. 
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This alternative will have the same mine site impacts on 
wildlife as Alternatives 2 and 3. Haul ,route#S._ p.iffers 
markedly from routes 1 and 2 in its effect on big game habitat. 

Assuming th~t the powerline would be erected within the 
existing road clearing, no additional loss of vegetation or 
habitat would occur.' 

R.oute5 bypasses 'all known deer and antelope fawning areas,elk 
calving areas and turkey nesting areas. It travels 'primarily 
through big game winter range. which is' not considered to be 'in 
limited supply. 

Haul route #-5 wi 11, however, have some impacts on .~everal 
. '- important wildlife water sources. Owl Tank,AntelopeTarik and 

'Woodbridge Tank are expected to decline in effectiveness due to 
traffic disturbance. The loss of these tanks repr-esentsa 13 
pe~cent reduction in reliable wat~rs within the affected area. 
It" also results in an ,overall reduction -inhab:itat 'carrying 
capacity. The loss in utilization of the three affected water 
sources should be entirely offset through the construction of 
three new ·water sources, in areas having .suitable· habitat 
characteristics· except for a lack of reliable water. 

(5) Alternative 5 '-Preferred Alternative"':" Proposed, Plan of 
Operation with' moni toring of . air, soil and water; equivalent;. 'c' 

wildlife habitat replacement; overhead powerline:along access' 
road; coordinated worker transportation; and use of haul routes 
#6 or #7. . . 

Mine site impacts are the same for this alternative as for 
Alternatives 2,3 and 4. The buried cable powerljne·that 
parallels the access -road, should ha~e little or no- effecE,on 
veg'etation and wildlife. -Note that the .PreferredAlternative 
adopts Al ternati ve . 5 ,but substitutes an ove~head ··pgwerline. 
The impacts of an above grorind line are discussed under 
Alternative 2. 

. .. . 
. .". . . 

Using haul route #7, the most greatest impact CQuld result ,from 
unrestricted haul~route use ·during,the winter months. An 
estimated' 11 percent 'of the Game, Mana.gement Unit 7 .elk 
population crosses within' two miles of, Cedar RaridbdU~ing 
seasonal migrations (Appendix C). The increased, recre'ational 
and ore traffic use during the winter months could disrupt 
traditional elk migration patterns. 

Maximizing the use of existing. state and" Federalhi'ghways " in 
haul route #6 will result in minimal impacts to "w~ldlife and 
wildlife habitat. No new road'construction will. ber'equired 
and development of a new water source to replace the loss of 
Owl Tank will further reduce .potentialimpacts to wildlife.' 
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4.2.3.3 Cumulative' Impact • 

. Impacts on wildlife resources will generally be localized to 
the· mine site and haul routes. The level of impacts will 
depend o~ the location of mines and roads relative to important 
habi tat. Each addi tional mine and any new road construction 
will displace some additional habitat in the area and impact 
nearby habitat. For example, each mine site, if comparable to 
the CariyonMine, would displace 15-20 acres of habitat near the 
mine site. 

Similarly, wildlife habitat will be impacted by construction of -, 
new ore haul routes. The impacf will be reduced if common haul 
routes are used or if road-'-use is restricted during the elk 
calving period·. 

wildlife impacts will also depend on the mitigation measures 
required atceach mine. With proper mitigation, the impacts of 
one additional mine in the Tusayan area or three additional 
mines in'Coconipo County south -of the Grand Canyon would not be 
expected to be significant unless mining operations and haul 
routes are concentrated in critical habitat. 

~4.2.4· Ie #6 Visual Impacts 

For evaluation purposes, visual impacts are broken into two 
categories, impacts at the mine si te and impacts along haul 
routes. Al ternati ve 1, the No Action Al ternati ve, would have 
no impact on visual quality near the mine site as no structures 
would be constructed. No impact's from road construction or 
improvement associated with th~ mine would be expected . 

. Impacts at the mine site: are identical for Alternatives 2-..;5. 
Visual impacts would consist primarily of short-term reversible 
alterations of the natural character and overall scenic quality 
of the viewed' landscape. These impacts are related to changes 
in vegetation, topography, intrusion of ptoj e'ct related 
equipment and machinery ,at the mine site, and vehicle traffic 
a~ong the respecLivehaul routes. 

4.2.4. 1 Mine site· visual impacts 

Visual quality associated with the Grand Canyon will not be 
affected with the development of the Canyon Mine regardless of 
the alternative selected for implementation. Alternatives 2-5 
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will alter the short term visual quality at the mine site. 
Reclamation measures should effectively restore the-area to its 
present characteristic landscape. 

The mine si te will be visible from the road adj acent to the 
mine and from aircraft. The headframe of the mine will not be 
visible from State Highway 64, Forest roads 688, 305, 302 or 
the Grand Canyon National Park. 

The most visible intrusion_ will -be the mine headframe which 
will be approximately - 100 feet in height. It will be visible 
only from Forest roads 305A and 308, but then only wi thin 
one-half mile of the mine site. The minor visual impact of the 
headframe and surrounding structures will be mitigated t6 some 
extent by selecting an appropriate paint color that blends with_ 
the characteristic landscape~ 

Changes in vegetation and topography at the mine site will 
result from clearing grass, bushes, _and a fe~ Small trees from 
the project area and will be generally limited to the duration 
of the mine. Reclamation of the disturbed area following 
mining will return the visual characteristics -of the mine site 
to something approaching its present nature. 

Impacts on visual quality will be site specific _ and no 
cumulative impacts are expected from the potential development 
of additional mines. 

4.2.4.2 Haul route visual impacts 

- Haul route selection will have a limited e_ffect on the- scenic 
quali ties on the Tusayan. Ranger District. Implementation of 
Alternative 4 would have ·thegreatest effect by constructing a 
toad off- the Coconino Rim in a location that would be visible 
to travelers going to and -. from the Grand Canyon by the -east 
Highway 64 entrance. 

Along the haul corridors, an -avera-geof 10 to 20 ore trucks 
- each day will intrude upon the relatively untraveled natural 
landscape. R6ad improvement necessary to' ore haul@ge may 
indirectly result in some increased local or tourist -·traffic 
along the same route, creating a proportionately greater visual 
intrusion. 

(I) Alternatives 2~ 3, and 5 

Under these alternatives, the Forest visual quality objectives 
will be me-t. Visual characteristics_adjacent to haul routes 
will not be appreciably altered ~ Utilization of -haul route #6 
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(existing State, Highways) in AlternativeS will have the least 
'visual impacts on scenic qualities by avoiding .. the need for 
additional road construction. 

(2) Alternative 4 

Thi's alternative·' achieves Forest guidelines for. the assigned 
visual quality objective but will, result ,ina road· scar on the 
Coconino Rim escarpm~nt which will be visible from State 
Highway 64 near -the east entrance to Grand Canyon National 
Park~ 

4 .. 2.5 IC#7, Air' Quality Impacts - . 

Dust and Radon Gas 

Changes 'in air quality may result from the: mine construction, 
. operation and transportation of ore. Dispersion models were 
used' to calculate' themaxirrium TSP, concentrations possible from 
t-he':Canyon Mine site and· the - proposed 'haul routes. The 
Industrial Source Code (ISC) was used to calculate the annual 
average and highest 24-hour Total Suspended Particulates (TSP) 

'concentration that could result from operations at thernine. 
CALINE-:.3· was .used to calculate ,maximum short~term particulate 
concentr~tions from· ore truck traffic on the haul' roads. 
Extreme meteorological data were specified tOe provide' an 
esti~ate of potential ground level TSP concentrations. 

No significant air quali ty impacts will occur' in the Grand 
Canyon National Park as a result of the proposed Canyon Mine, 

.', evenunder·the:most extreme conditions. 

NO Action 

' .. "Under Alternative 1, the. No Action· Alternative,. leve·Is of 
partic~lates and radon gas in the area would remain'at~current 
levels. Baturally ,occuringradiation would still be present in 
varying levels and t'raffic along forest roads.· would generate 

·temporary increases in p-a-rticulate levels. The' air quali ty 
impacts' cassociated with dev,elopment of the Canyon Mine land 
t~ansportation of ore would not occur., 

. 4.2.5. 1 Particulates 

. The: . 'National' Ambient 4ir Quality Standards (NAAQS .. )for 
particulates are:' 260 ug/m3 _ for the - 24-hour average and7S 

. ug/m3 for the annual geometric" mean. o • The. State of Arizona 
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has adopted the s·ame . standards. The Federal' Prevention of 
Significant Deterioration (PSD) regulations . will not apply to 
the Canyon Mine because emissions will be . fugitive dust· which 
is not subject to 'PSD requirements under either Federal or 
State of Arizona regulations. . However, the allowable 
particulate increments for PSD Class I areas (National Parks 
and Wilderness Areas) are referenced for the purpose of 
analyzing potential impacts on the Grand Canyon National Park. 
The PSD increments established for' Class I areas are, 5 ug/m3 
for the 24-hour average and. 1 ug/m3 for the '. annual average'. 

(1) Mine Site Impacts ~ Alternatives2~5 

The only non-radiological pollutant to ·be released in any 
measurable· :amount from the const;ruction and operation. of the. 
Canyon Mine will be particulate matter, emitted' as fugitiv~ 
dust and measured as Total' Suspended Particulates (TSP). 
'Particulate matter emissions can be, expected from land 
clearing, earth moving, and shaft· and haul road construction. 
Operational fugitive dust will result from ore and waste, rock 
removal~ transport, storage activities and wind erosion of 
exposed surfaces. 

Particulate data have been collected by the Park Service at 
Hopi . Point in Grand Canyon National Park for a number of 
years.' The Hopi Point TSP station is located approximately 16 
miles northwest of the Project Area.Se'cause 'of the close 
proximity of this monitoring station to the Project area, the 
simi lari ties in climatology and the absence of nearby maj or 
industrial sources, th~se data aie representative of the 
Proj ectArea. The' expected TSPbaselineof the-Project Area 
are estimated to range from 5 'to 16 micrograms per cubic' meter 
(ug/m3) on an annual basis, with. maximum '24-l1dur 
concentrations·in the range of 47 to 58 ug/m3 . 

,An emissions inventory for the ml.nl.ng project at" maximum 
production was. developed to assess potential air quality 
impacts. The inventory quantified' all operations. and 
'activities, associated with the', Canyon Mine ·that could 

. potentially result in the atmospheric release of pollutants.· 
In order to· establish an upper limit on.potential air quality 
impacts, no emissi9n controls or mitig·ation _techniques. 'were 
assumed to be in effect on any potential ~ource. 

During a full production year, absent emission controls, a 
-total of 34 .4 tons per year of TSP emissions couldp9tentially 
be released by operation of the Canyon Mine . The primary 
source 'of TSP. emissions wi thin the projec'tarea wi 11 be wind 
erosion of disturbeda'reasand. ore stockpiles·~ These emissions 
account for approximatelyon~-halfof all TSP emissions., Since 

'. haul trucks will be tightly covered with tarpaulins, haul road 
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emissions will result exclusively from natural dust from the 
road surface. TSP emissions from haul roads are dependent tipon 
the number of haul trucks, their speed, the silt content of the 
road surface and precipitation. Based on the factors expected 
f6-r the proposed activity, the resultant dust emissions from 
each mile of -unpaved road is calculated to, be 9.68 tons per 
year. Total emissions will depend on the length of the haul 
road selected. 

The, results of the annual Industrial Source Code (ISC) modeling 
are shownirt Figur~ 4.1. Predict~d particulate concentrations 

_ resulting from mine operations are shown as lines of constant 
concentration or isopleths. All concentrations are well below 
both National Ambient Air QUi;ility Standards (NAAQS) and Federal 
Prevention of Significant Deterioration (PSD) standards. The 
maximum off-si te 24-hour particulate concentration reflecting 
extreme meteorological conditions" was 26 ug/m3 . The annual 
particulate background. in the vicinity of the mine site is, at 
a, maximum, 16 ug/m3 . Even adding this background 
concentration to the modeled impact, the resulting 
concentrations are predicted to be qui te low, /wi th a average 
maximum impact of 42 ug/m3 . Figure 4 .1 also shows that the 1 
ug/m3 significance level isopleth, at its furthest distance, 
extends only 1,200 to 1~500 meters from the Project Area. 
Thus ,there should be no impact from the proposed Canyon Mine 
on, Grand Canyon National Park. 

_(2) Haul Route Impacts - Alternatives 2-5 

To assess the maximum potential impact from haul road routes, 
-.. the CALINE-3 model was, used assuming a perpendicular wind 
direction for most haul road segments' and a parallel wind 
direction for any road segment which subs~quently makes a 
sharp, near .90 degree turn. Extreme meteorological condi tions 
were also assumed where associated risks would be the 
greatest. All projected concentrations are well belOW the 
NAAQS. ' 

The Federal Clean Air Act establishes goals for the protection 
uf visibility within Feder~l Class I areas, including the Gr~nd 
Canyon National' Park. Release of light-.scattering particulates 
may affect visual range, thus the projected emissions of 
particulate from ore haulage, activities were anal~zed to 
determine potential impacts on visibility in the Park. 

Results of the CALINE-3 modeling of the road segment closest to 
the Park boundary and under extreme meteorologlcalcondi tions 
show' _, that, ,the proj ected 24-hour particulate concentration at 
the boundary would be '3.0 ug/m3 , well below the Class IPSD 
standard of-S ug/m3'level of significance. 
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ore haulage near the Park "may result in particulates being 
transported into a small section of the Park. Under worst-case 
meteorological conditions, a small reduction in visibility 
could occur if an observer were looking through this area when 
haul route tiaffic was·pres~nt. Any visibility reduction 
should be short-lived as traffic would pass the area in less 
than 5 minutes. Haul routes #5~#6 and #7 are so far removed 
from the Grand Canyon as to preclude the possibility of any 
visibility impairment to the Grand Canyon because of increased 
paiticulate concentra~ionsderived from urtpav~d road surfaces. 

The use of haul route #6 (existing State Highways) virtually 
eliminates any potential increase of additional particulates to 
the atmosphere bec~use of the paved road surfaces. 

4.2.5.2 Airborne- radiation 

(I)' Radon GaSEmission~ - Alternative 2 - 5 

Radon ~as will diffuse from the ore piles and· be exhausted, from 
the mine vent. Once airborne, the gas will be transported ~way 
from the area by pre~ailing wirtds and will decay. Radon 
progeny also 'will be exhausted from 'the mine vent. Radon 
progeny, how~ver, have rapid decay rates and quickly become of 
no concern. 

Uranium and all progeny will be present in dust blown off the 
ore piles and in dust released' from the mine vent'. The 
potential impact from th~se radionuclides may be, determined 
based on the magnitude 'of each release and the prevailing 

. meteorological, conditions. Dispersion models wer,e used to 
, project the ~oncentrations of released radionuclides. 

The an.nual radon gas release from the high-grade ore' stockpi Ie 
'and lowgrade material storage pile was calculated' to be 764 
Ci. An end release of 4,300 Ci was determined by measuring 
the . actual radon emission from the vent at the Hack Canyon 
Mine. The MILDOS Code. modeled the dispersion of these radon 
sources· using the generic wind rose for normal conditions.' In 
addi tion, -the code modeled' radon concentrations for extreme 
meteorological conditions. For this case hypothetic~l 
meteorology and wind condi t10ns were established to pr'ovide 
maximum radon at the locations of interest. Basically, the 
wind rose was rotated so that the prevailing winds carried the 
radon directly to each location ,of interest. Results for the 
normal and extreme si tuations 'are presented in the following 
tabu'lation: 
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Projected Increases in Radon Concentrations 
at Specific Locations 

Distance 
from Site 

Location '~(~k=m~) ____ _ 

Owl Tank 2.2 SSE 

House 3.4 SSE 
(Old Grand 
Canyon Airport) 

u.S. Highway 3.2 W 

Tusayan 9 . 9 NW 

Radon (pCi/L) 
~ormal Conditions 

0'.019 

0.011 

0.028 

O.OOS 

,Radon (pCi/L) 
Worst Case 

0.120 

0.061 

0.068 

0.020 

For the residents of Tusayan, the most extreme potential 
increase in radon' concentration of 0.02 pCi/L resul ts in an 
increased iung dose of only 12.S mr~m/yr. This may be compared 
against the normal background outdoor Rn-222 concentrations for 
this area which have been measured in fhe rsngeof 0.2 to 0.8 
pCi/L, providing a lung dose of about 12S to SOO' mrem/yr. 
However, since individuals spend time indoors' where radon 
levels are higher, or may even reside in, energy-efficient 
dwellings which typically . have higher radon concentrations, 
lung doses from sources unrelated to the proposed m1n1ng 

. activi ties may increase measurably. -If the win.ds behave as 
predicted by the generic wind rose, then the mine radon which 
reaches Tusayan will be on the order of O. OOSpCi/L and would 
contribute an additional dose of only 3 mrem/yr. Therefore, 
when compared to normal'outdoor concentration~, radon doses to 
residents of Tusayan might increase about. 10 percent assuming 
an extreme risk scenario and realistically will iricrease about 
2 percent or less. None 'Of these potential increases, could be 
distinguished from normal fluctuations of the natur8-lradon 
environment. 

(2) Radioactive Dust - Alternatives 2 - S 

Radioactivity in dust emissions from the ore piles and mine 
vent was ahalyzed using the Industrial Source,Code (ISC) 
dispersion model. Thus , dispersion of radioactive materials: is 
equal to the dispersion of particulate matter, analyzed in 
Section 4.2.S.1. If. all of the potentially radioactive 
particulate mat,ter includes 1 percent uranium" the l' ug/m3 

particulate isopleth of Figure 4.1. represents a natural uranium 
concentration of 0.01 ug/m3 . For purposes of comparison; the 
Nuclear . Regulatory Commission limi ts~, natural airborne uranium 
releases from federally licensed uranium processing facilities 
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to 3.0 ug/m3 . The 
regulations, but they 
from mine oper~tions 
permissible releases 
radiological impacts 
indistinguish~ble. 

Canyon Mine is not subject to these 
provide a useful comparison as releases 
are 'approximately 300 times less than 
from licensed milling facilities. The 

of Alternatives 2-5 are considered to be 

4.2.5.3 Cumulative Impacts 

'Each addi tional mine can be expected to contribute 25 to 30 
tons of TSP per, year and each additional mile of haul road 
would add 35 to 40 tons of TSP per year. Cumulative impacts 
wi 11 be limi ted however, as particulates settle quickly near, 
the site and haul roads. ' 

There would be no cumUlative impact from one additional mine in 
the Tusayan area unless it and the Canyon Mine were wi thin a 
few miles of each other. No violation of air quality standards 
would be expected. If both mines used the same haul . route, :) 
transportation related emissions would increase. If. the Hull 
Cabin route were selected, the ,frequency of potential 
visibility impacts on the Grand Canyon National Park would also 
increase. 

Three additional mines in the County should 
'cumulati ve impacts wi th the Canyon Mine unless 
routes are used. If several mines use the-same 
additional mitigation measures including paving 
might be required to limit TSP emissions. 

produce no 
common haul 
haul route, 
or watering 

The radiation impapts from the mine operations are largely site 
specific. -Airborne 'radioactivity will disperse within a short 
distance of the mine site and specific impacts will depend on 
meteoro.1ogical condi tions in the si te area. One additional 
mine near Tusayan might add an - additional 3 mrem/yr to the 
annual lung, dose at Tusayan if it were located such that 
~eteorological conditions would add its radiati6n contribution 
to that of the Canyon Mine. That increase would be 
insignificant when compared ' with existing background levels. 
Three addi tional mines in Coconino County south of the Grand 
Canyon would not make a significant contribution to cumulative 
levels of r~diation in the county. 'Impacts would be localized 
near the mine sites. 

_ 4.2.6 Ie #8 Transportaion Routes 

Traffic counts have been taken on several roads on the Tusayan 
Ranger District. Traffic varies considerably along any 
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· specific road segment (Fig. 3 in Appendix B) ,but is generally 
considered low over most of the District. Fluctuations are due 
to various resource activities in a specific area,: such as 
timber and range projects. with the exception of certain 
private lands with residences, there are no major attractions 
within the Tusayan Ranger District to create a continuous or 
high level of travel. 

Past studies have shown that when roads similar in nature to 
the proposed haul routes are improved, the volume of casual 
traffic will increase approximately 20 percent. This incre~sed 
use is a combination of traffiri from othei r6ads ~nd new users 
taking advantage of the improved access. 

The selected tiranium ore haul r6ute adross the Forest will be 
upgraded to a single-lane (14 ft. wide) route wi th g'ood grade 
and alignment, ditched and culverted for drainage and surtaced 
with 6 inches of aggregate. This same standard. applies to haul 
route #7 across State and private land. All road grades are· 
based on a maximum of 8 percent. Clearing would be restricted 
to a minimum width necessary to safely accommodate the traffic 
while allowing for snow removal and snow storage. 

In the Proposed Plan of Operations, ore haulage rates are given 
~s 200 tons of ore per day (10 loaded vehicles). The described 
14-foot standard will provide for this use except during spring 
snowmelt or other short periods of adverse weather (heavy snow, 
prolonged rainy spells, etc.) during which tIme the haul ':route 
subgrade would not suppdrt the loads .. 

O~e 'Truck Accidents 

The possibility of an· ore truck accident resulting in a s~pil1 
of uranium ore exists along all haul route alteinatives. Data 
from EFN indicates that ore transport for their mines in 
northern Arizona has resulted in . five ore . spills . in 
approximately 6,600 -,000 mi les of. ore transportation. Only' in 
one case was more than 2 tons of ore sp:l.lled and in all 'five 
cases, all spilled ore was recovered. Mitiga~ion m~asures 
require that appropriate federal and state authoritie:s be 
notified and that any spilled ore be cleaned up immedi~·tely.; 
Tribal authorities' will' be notified of any spills on Indian 
lands. (See Section 2~5.5.) Existing response plans and 
mitigation measures appear to be effective -- every ore spill 
has been cleaned up with no, residual contamination. Thus, 
should an accident occur, the potential for' exposure to low' 
level radiation from uranium ore is limited in duration. 

In the event of a spill, traffic and wildlife _passing .. the 
immediate vicinity of the spill would be temporarily exposed to 
extremely low levels of radiation until the spill is' removed. 
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Normal spill removal techniques may not be effective for an 
accident which spills ore into flowing surface water. Ore 
which cannot be removed from the stream will create a .temporary 
increase in stream particulates and extremely low~1evel 
radioactivity. (See Appendix E; pp. 27 and 28.) 

wildlife impacts resulting from a 
alternative are described in 4.2.3. 

(1) Alternative 1 '-NO Action 

specific haul route 

If the Plan of Operation~ were not approved, traffic along all 
of the haul route options utilizing existing roads or highways 
~ould remain at current levels, subject to increases associat~d 
with other uses including mineral explorationj timber 
harvesting or recreation. Use of Forest roads on the Kaibab 
National Forest is >discussed in the DEISon the Kaibab Forest 
Management Plan, July, 1986 . 

. (2) Alternative 2 - Proposed Plan of Operation using Hull Cabin 
Haul Route #1. 

Short. sections of new construction would be required on this 
haul route to connect the mine to Road 302 and for an improved 
access o£f the Coconino Rim escarp~ent near Hull Cabin. 
Rec.onstruction will be minor, consi;>ting mainly of gravel ;or 
cinder surfacing, with some widening of the travelway· and 
corridor clearing. This route uses existing Forest arterial 
roads except for some minor realignment south of Hull Cabin, 
which would improve the road grade and move the road further 
south and away from the ~tock tank. Upgrading this road system 
would improve access to lands on the Tusayan District that are 
classified as suitable for commercial timber production. 

A total of 3.6 miles of ~ew road cons~ruction and 23.9·miles of 
recon~truction will be required using haul. route #1. 
Approxim~tely 40.3 thousand board feet (MBF) of timber will be 
removed as a. result of the road work. Cattle grazing qapacity 
would be reduced py about 8 animal~urii t-months (AUM' s) . This 
represents· only 0 ~ 05 percent of. the· District's total. grazing 
capacity. 

Since haul route' -#1 traverses the portion of the Tusayan Ranger 
District where archeological site density is low~ the potential 
for inadvertent site damage is minimal~ Only minor realignment 
would be needed or very few site excavati6ns required to 
mitigate impacts to cultural resource sites .. 

This haul route would be subject to. seasonal closures due to 
snow accumulations in the winter and wet road conditions during 
spring thaws. 
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(3) Alternative a Proposed Plati of, Operation with 
modifications, and use of ei ther ,tr~nsportation route #1 or 
#2 along the northern boundary o£ th~ Tusayan Ranger 
District. 

This alternative uses either haul route #1 (di~cussed above) or 
haul route #2. Haul' route #2 is a modification of . route #1, 
designed to shorten the naul distance and ,improve' the road 
grade'andalignment off the Coconino 'Rim ,escarpment. These 
modifications would increase 'initial coStSi but shorten the 
haul distance., by 2.1 miles., Th~rewould be ,4 .1 miles of· ,new' 
construction, ·and 21.3 mi les of reconst'ruction consist1ng 
primarily of road widening. and resurfacing with cinders, or 
gravel~ Although haul route #2 require~the largest amount of. 
timber removal' (76~ 5 MBF:} , ,this repres'ents only :0. 016 percent 
of the District's total commercial.timber~ 

The potential impacts to cultural resources from haul ,route #2 
ar~ very similar to haul route #1; Urider haul' route #2, 
grazing capaci ty would be r·educed by 8 AUM' s. 

(4) Alternative 4 Proposed Plan of 
modifications, and' construction' ofhau! 
Coconino Rim escarpment. 

Operations' 'with 
route #5 off the 

Haul route #5 ~as designed to' reduce the impacts o~ ote hauling 
on wildlife .It uses Road 320 and requires new construction 
off the east end of the Coconino Rim riearUpper Cabin Tank. 
Haul route #5 would be the most cost effective of the routes 
considered if future mines, are developed "in the southeast 
quadrant of the 'Tusayan Ranger District ~ However' the 
construction costs of this, haul route are the highest of the 
haul options because of the steep topography of the Coconino 
Rim. Haul,. route #5 would> require ,2. 9 miles of newcOnstructibn 
and 30.6 miles of reconstruction. ,Very little timber. would be 
removed (10.1 MBF) , but cultural resource site densities are 
high '(>25 sites/mi2), 'which ,could require costly ,site 
excavation if roads could nOt, be relocated t() avoid the sites . 
About 7 AUM's would be . lost which equates to O. 04 percent" of 
the District's,total grazing capacity. 

(5 ) Alternative 5 - Preferred. ,Alternative, - Proposed Plan ,'of 
Operation with modifications ; arid use of haul route ,'#6 (all 
highway) or route #7 near Sp, Crater (pending right-of-way 
acquisition across 20, miles of State'andpri vate land). , 

'Haul route< #6 uses State Highway 64 south toI-40, ea'st toU. S. 
89, north to U.S. 160 and north again on U.S~ 191 to 'Blanding. 

'Total' haul distance ,is increased by 35', percent, ; but no' 
investment in new road construction is required. Only 4.8 
miles of Forest road would require reconstruction and 
maintenance. 
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(5 ) Alternative 5 - Preferred. ,Alternative, - Proposed Plan ,'of 
Operation with modifications ; arid use of haul route ,'#6 (all 
highway) or route #7 near Sp, Crater (pending right-of-way 
acquisition across 20, miles of State'andpri vate land). , 

'Haul route< #6 uses State Highway 64 south toI-40, ea'st toU. S. 
89, north to U.S. 160 and north again on U.S~ 191 to 'Blanding. 

'Total' haul distance ,is increased by 35', percent, ; but no' 
investment in new road construction is required. Only 4.8 
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This route has the least environmental impacts of- any of the 
routes considered~ Accidental spills of uranium ore from haul 
trucks may occur on routes having 100 ...... 250 times the volume of 
traffic as on the other described routes, thereby briefly 
exposing passing traffic to low levels of radiation emi tted 
fro~ the uranium ore until such time the spill was 'cleaned up. 

'Haul route .#7 incorporates State Highway 64 to Valle, US· 180 to' 
the Coconino Forest Road 417 ; and 417 and an unnamed extension 
across State and private property to intersect US 89.' 

- Potential impacts to wildlife along this route ·are minimal 
since no key habitat is intersected. It does however crossan 
elk migration route which is used during the period from late 
Degemberthrough niid . February. No new road construction wo~ld 
be required, but 29.8 miles of minor reconstruction is needed. 

Route-#7 passes within a few hundred yards ·of the Cedar Ranth 
_ Headquarters. Other than one seasonal occupied. dwelling this
is the only residence on this route.· 

-Only 900 board feet of timber would be removed for the widened. 
roa~ corridor along Rbads 305 ~nd 305A. 

Cultural resource site densities vary from low to moderate 
· ~long this haul route option. 

FiveAUM's of, grazing capaci tywould be lost, or abo.ut 0.03 
· perc/ent. of the District's total grazing capacity. 

· Route #7 greatly increases' haul costs while significantly 
. reducing. initial investment. Failure to negotiate acquisition ,--., 
of- a right~of-way across State and private land would'preclude 
this alternative from being implemented. 

040207 Ie #9 Impacts on Soil and Water Resources 

~ 
~The proposed mine site is subject to shallow 'flooding during 

extremexunoff events.' Alternative methods have been proprised 
to divert storm runoff away from the mine site. 

The mine may require .8 ac re...,.. feet of potable water from the 
Williams water supply if a water source is not developed at the 
mine., This additional ,use. is considered insignificant, given 

. the avai l,abl~ _ supply of 2',750, acre . ,feet and the ~nnual 
consumption of 350 acre. feet in Williams. 
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4.2.7. 1 Surface water 

(1) Alternati~e 1 - No Action 

If .the Canyon Mine is not developed, the mine site will remain 
subject to surface flooding. Uranium occurring at orne~r the 
surface may be eroded and washed into drainages in the area. 
However, there will be no ore or waste piles. The naturally 

. occurring uranium in ,the Canyon Mine breccia pipe will. remain 
subject to leaching into subsurface waters. Perched aquifers 
at the mine site, if any, would be affected only by natural 
processes. Impacts on seeps and springs are donsidered 
indistinguishable from the operational alternatives. 

(2) Alternative 2 - Proposed Plan of Operation using Hull Cabin 
Haul Route #1. . 

The proposed diversion channels will be of sufficient size to 
carry runoff from a lOO--year, I-hour storm event. During 
runoff from larger events, channel capacity might be exceeded 
and flood control would. depend on the effectiveness of-the 
dikes along the water course.' It is estimated that the 
channels would be only partially effective in controlling 
storms larger than the lOO-year event. If the diversion 
structure is not fully effective, contaminants from the ore or 
low grade stockpiles could be released 'irtto surface water 
drainages near the site. 

Construction of the diversion channels.. would . require 
consider·able . si te disturbance, including earth moving and 
removal of natural vegetation. The steep gradients of the 
artificial channels and the concentration of the flow >mi.ght 
cause . increased erosion and channelinstabi Ii ty unless the.· bed 
and banks of the channei are heavily enforced. 

(3) Alternatives 3~5 

An altered storm control plan is proposed as a part of all 
modified project alternatives. From stockpiled top soil and 
borrow material within the· mine' yard, a dike will .be 
constructed' around the perimeter of the mine site. The borrow 
area will be later filled with waste rock generated during 
shaft sinking. This would confine . flows . to . existing natural 
channels, cause the least amount of site and channel 
disturbance, and should have the capacity to handle the volume 
of water expected in flood events on the order of'·at least a 
500-year recurrenceinterval.(Table4 .2} .; A concept plan for 
surface~water control system is shown in Figure 4~2~ 
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As seen. in this Figure,perimeter g-eometry would be modified 
slightly from the original· mine plan to take maximum advantage 
of high g.round and existing channel capaci ty. Another 
impor·tant feature of this concept plan is the reduction in 
perimeter width at the south end of the site, which provides 
addi tional flow capaci ty for the channels that merge together 
in this area. The ford crossing- and approach ramps into the 
site, - would efficiently control overland flow near the 
southwest corn~r of the mine site. 

Diking of the mine:. site perimeter would involve less surfa.ce 
disturbance and create less p6tential for erosion or s6il 
instability than the construction :of diversion ch~nnels as 
proposed in Alternative 2. In the unlikely ·event that the' 
.storm control measures fail or runoEf exceeds design capacity, 
the pot~ntial downstream effect of a release from the mine site. 
was_ analyzed. Any release would be quickly di luted by storm 
runoff (Fig,. 4.3). 

The· potential downstream impacts' were analyzed for two 
-watershed antecedent moisture conditions (AMC). The first, 
designated AMC I, assumes the storm occurs when the watershed 
,is 'initially dry. A second condition, designatedAMC III, 
assumes the watershed is wet before the rainfall begins. 

/ 

Figure ·4.3 surnrflarizes percen·t of ini tial impact (concentration 
or load) as a function of distance downstream for theAMC I 
thunderstorm and AMC ITI general storm. Both scenarios show 
considerable reduction of initial impact (eitrier concentration 
or load) in the first 2 miles. Just below Owl Tarikat Node 2, 
·thereduction of initial, impact would be 70 percent for the AMC 
It I general storm and 90 percent fot the AMC I thunderstorm . 

. Impacts from any sediment or leacheate introduced at· the mine 
r'apidly diminish with distance downstream. At the confluence 
of Little Red Horse Wash with Red Horse Wash some 13.5 miles 
downstream, it is estimated that iriitial impact would· be 
diminished by approximately 98 percent for both: general· and 
local thunderstorm flood occurrences that exceed diversion 
channel capacities~ 

Groundwater underflow in the channel alluvium in this reach of 
. the drainage does not occur' except· during, and for a short time 
after, flood flow in the channel.· If contaminants are released 
and enter the Kaibab Limestone, ,the water containing the 
contaminants will percolate downward until it meets a confining 
rock layer with sufficiently small permeability to detain the 
flow. Where the water is detained, a saturated zon~ forms 
above . the· confining layer, and lateral groundwater movement 
begins., This saturated zone may comprise a perched· groundwater 
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. TABLE 4.2 - Summary of Peak Discharge 
and Runoff Volume for Various Recurrence Interval Storms.' 
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1: 2 

Vol. . Peak' . Vo 1. Peak Vo]. Peak 
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28.0 333 61.3 386 93.6 1702 
33.6 400 73.6 502 121.7 2213 
47.6 567 104.3 695 168.5 3064 

367 67.5 425 103.0 1873 
,,', 1067 196.3 1235 299.5 5448 

1234 226.9 1429 346.3 6299 
1334 245.3 1544 374.4 6810 
1534 282.1 1776 ' 430.6 7831 
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reservoir. Because the confining layers are ndt dompletely 
impermeable, part of the perched water eventually leaks 
downward through the confining layer. The remaining 
groundwater will move laterally until it encounters fractures 
which ·pe'rmit the water ·to· move downward and bypass and- the 
confining. 'layer, or unti I the wat~r discharges along canyon 
walls at seeps and springs. . 

The. report on potential surface water impacts, (Appendix D) , 
indicates that the preferred drainage plan at the mine site 
would' be effective for diverting floods from' storms. with a 
50Q.;...year recurrence interval. The report indicates that the 
largest floods observed in the Canyon Mine watershed have not 
flowed beyond 18 mil.es from .the mine' site. (Appendix -D) The 
analysis of surface water impacts investigated potential 
impacts of transport of ore-bearing sediments downstream from 
the mine site after failure' of the proposed drainage controls 
during extreme floods. Much of the runoff would be lost 
through evaporation and most of the remaining diluted fraction 
would infiltrate. Suspended sediment would be removed from the 
runoff by natural filtration. Surface water runoff' at the 
proposed mining operations would have little or no impact on 
chemical quality.ofgroundwater because of the following: 

o Due to dilution, concentrations ofrlissolved 
radioactive minerals in the· runoff. would be small in 
floods suff{cientlylarge to cause failure of the 
proposed drainage controls; 

o Theini tial low concentrations of radioactive minerals 
would be decreased significantly via chemical 
precipi tation and hydrodynamic dispersion in the 
subsur.f ace; . 

o The probabili ty is small that . a flood sufficiently 
laige to cause· failure of the proposed drainage 
controls would occur during the'· approximatelO-year 
period from the first intersection of ore by mine 
openings to the end 'of reclamatio~ operations; and 

o According to the Plan of Operations, retention ponds 
for localized on-site' storm runoff and for captured 
mine shaft drQin.agewill be lined to prevent· seepage. 

4.2.1~2 Subsurface water 

All project alternatives employ the same mining methods, 
therefore the possible effects on ground water would be the 

.same for. all operational alternatives (Appendix F). 
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(I) Perched Aquifers ~ Alternatives 2 -5 

If perched aquifers a-re not encountered at the site, mining 
operations will have no effect -' on circulation and storage of 
groundwater. If perched groundwater is encountered, the water 
will drain into the various mine openings,. This drainage,may 
remove small amounts of water from storage in the local system, 
but since the perched 'groundwater zones are corrirnonly thin and 
discontinuous, the drainage" would not be expected to affect 
adjacent groundwater ~esources. 

'Because data do not exist t-o'specifically define groundwater 
flow in perched fractured rock aquifers near the mine, and 
because pumping from a :discontinuous perched groundwater 
reservoir would not typically be expected to influence pumping 
conditions from a nearby discontiriuous perched res~rvoir, 
drawdowneffects oil 'springs and wells of draining a perched 
aquifer were predicted utilizing the following extremely 
cons~rvative assumptions (Appendix F, pages 34-35): 

0 

0 

0 

0 

0 

0 

The perched aquifer is continuous rather t:han 
discontinuous; 
Saturated thickness is 100 feet rather than a few feet; 
Aquifer permeability and coefficient of'storage' would 
be about 50 gallons ,per day per square foot and, 0.05, 
respectively, as at the municipal wells at Flagstaff; 
Time of. continuous ,pumping is 50 years rather than 10 
years; 
Pumping rate is 20 gallons per minute, rather, than five 
gallons per minute; and 

, The aquifer conditions can be analyzed using the Theis 
equation. 

The effe6t ,of using these conservative a.ssumptions is to 
overestimate drawdown impact. Under these extremely 
conservative assumptions, - ,theoretical drawdown impact at the 
nearest well of recqrdoutside the mine site would ,be 0.6 
feet. This well is' an abandoned mineral exploration borehole 

,,-,~ located about 2-1/2 miles southwest from the mine site. 
Records indicate that the nearest water supply wells completed 
in perched aquifers occur near' Tusayan, . located six ciiles 
northwest from the mine-site. Theoreticald,rawdownat" these 
we:J.ls would be about 0.1 foot. Inspection-of the TusCiyanwells' 
in June 1977 and interviews wi thwell owners in June 1986: 

':indicate. that the wells ' are' abandoned. Pumping'rates of ,less 
than one gallon, per minute for ~short periods :resulted .iri 

,excessive water level drawdown, in most of these ,wells. All 
water supply forTu~ayan is trucked . frOm reliable water sources 
at Williams, Grand C~nyon, or Flagstaff i Arizona. Because the 
perched aquifers are thin, discontinuous, andepheme-ral, the 
drawdown effect of drainage of ;perched groundwater into the 
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mine would be negligible, or nonexisteftt at seeps and sprirtgs in 
the vicinity of Cataract Canyon, located more than 20 miles 
west from the mine site~ or along the south wall of;the Grand 
Canyon~located more than 10 miles north from the mine site. 

In view of the data on groundwater conditions and the analysis 
discussed above" it appears that the proposed mining opera·tions 
at the Canyon' Mine site will have little' or, no impact on 

,groundwater; circulation and storage, in perched aquifers (other 
than any perched aquifer drained by ·the mine),' an,dwill have 
negligible or no -impact on springs and wells that yield 
groundwater from perched aquifers~ , 

Sinyella Spring, a major spring on' the HavasupaiReservation, 
.is located 'about 25 miles west from the mine. site. Cataract 
Canyon separates Sinyella Spring from the mine si te and the 
distance between the spring and 'the mine site is' large ~ The 
source of .water for Sinyella Spring is 'a perched aquifer on the 
west: side' of Cataract Canyon . Pe:rched aquifers in the' : area , 
particularly aquifers on opposi te sides of large canyons, are 
discontinuous. Adverse impacts on Sinyella Spring do not 
appear to be possible. 

(2) Redwall~Muav Aquifer -7" Alternatives 2 - 5 

Impacts 'on ,the Redwall~'Muav, aquifer are' consider.ed separately 
Since the discharge from the 'aquifer exceeds 100,000 gpm at 
Blue Springs, Havasu Spring and Indian Garden Springs, and 
groundwater storage is relatively large. 

'Construction and 'operation of the 'Canyon mine will not impact 
the Redwall-Muav aquifer which is well below the shaft depth. 
EFN will construct a test well at the mine site. If 
groundwater yield is sufficient, the well will, be completed as 

'a water supply' a.nd ground water monitoring well. Total 
requirements for water use at the mine are projected, to be 
~ppr6ximatelyfive gpm. No water wells currently produce from 
the Redwall....:Muav aquifer within 20' miles of the mine site, 
therefore, withdrawal of five gpmatthe mine si te, will· have 
no impact ,on existing wells or springs. 

Recharge to the Redwall~Muav aquifer in the Canyon Mine site 
area occurs via infiltration of rainfall and snowmelt through 
the rocks which underlie the plateau south of the Grand 
Canyon. Unde,r natural conditions, a fraction' of '- this recharge 

,water passes through mineralized' breccia pipes~Small 
quantiti~s of native minerals,' including radioactive minerals, 
are continuously leached from the breccia ,pipes and travel in 
solution in the water. During mining' . operations, the mine 
workings., will be ventilated and 'much ,of ,the water that 
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percolates into the mine will evaporate. Excess water will be 
collected and used for industrial purposes. 

Since the quantity of recharge water passing through the 
breccia pipe during m~n1ng operations will be reduc~d, the 
potential for movement of dissolved minerals will also be 
reduced. After mining operations' are complete, and the natural 
recharge system at' the mine site is ·reestablished, native 
material, including radioactive minerals, will) continue to be 
leached and- move to points of discharge with the groundwater. 
Because groundwater discharge is small, no measurabl~ impacts 
are expected. 

If a perched groundwater reservoir is intercepted by the mine 
shaft,. the shaft will function as a drain . for the reservoir.' 
The rate of water discharge to the shaft will de~rease as the 
perched reservoir is depleted, until it is approximatelyegual 
to ·the recharge for that individual perched reservoir. If 
drainage of perched groundwater into the' mine shaft occurs 
during mining operations, much of t-he groundwater wi 11 
evaporate via mine ventilation. If drainage to the mine shaft 
continues after mining operations stop, a fraction of the 
groundwater will collect and be stored in some of the 
underground mine openings in the firmly cemented rockS ·of. the 
breccia pipe,a'fraction of the groundwater will evaporate, .' and 
the remainder of the groundwater may percolate slowly downward 
from the mine openings. If perched-' groundwater reservoirs 
occur at or below the level of water stored in the mine 
openings, seepage from the mine openings may mix and be diluted 
wi thwater in the local. perched re.servoirs and continue to 
percolate slowly downward, where it may eventually mix and be 
diluted further with groundwater in the Redwall-Muav aquifer. 

Studies of groundwater contamination in shallow- aquife·rs near 
uranium mill tailings in-Colorado and New Mexicoindicat.e that 
concentration of total uranium is commonly about qne milli-gram 
per liter in groundwater at the mill tailings, and is -in: ,the 
magnitude of 0.1 milligram per liter approximately -one mile 
down-gradient from the- tailings. If ~erched groundwater drains 
into the Canyon Mine shaft after reclamation. operations, 
concentrations of radioactive minerals in the mine drainage. are 
anticipated to .be small. . 

/ The following extremely conservative conditions were assumed to 
provide a estimate for maximum impacts from .water drainage to 
the mine shaft, if perched groundwater is encountered at the 
mine site: 

o All of the-groundwater recharge _ to the Redwall-:-Muav 
aquifer over 160 acres of land surrounding thear.eaof 
mine operations (17~4acres)~ drains to the mine shaf~; 
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o Average groundwater recharge in, the mine si te area is 
0~3 inch per year (Metzger, 1961); 

o Concentration of total uranium in water seeping 
'downward from the mine is 3.5 milligrams ,per' liter, 
which islOOtirciesthe Arizona Department of Heal th 
Services recorqrnendeddrinking" water standard of 0.035 

, milligr:amsper liter, and more t'han three, tirnesthe 
toncent'ration detected in groundwater' at uranium mine 
tailings studies in Colorado and New Mexico; 

o Decrease in concentrations of radioactive minerals in 
,groundwater with distance from the shaft, via chemical 
precipi tation and hydrodynamic' dispersion, is 
neglected~ 

The effect of these conservative assumptions is to overestimate 
the quantity, of drainage of perched groundwater to the mine 
shaft, to -overe,stimate concentrations of radioactive minerals 
in groundwater seepage in the mine shaft" and: to overestimate 
concentrations of radioactive minerals in mine shaft seepage at 
large distances from the mine shaft~ 

Under these assumptions, calculated long-term·drainage to the 
mine shaft would occur at' the rate of 2.5 gallons per minute., 
This hypothetical estimate of maximum drainage is equivalent to 
about 0 .008 .percent" of the discharge from Havasu Spring, 0.8 
percent of the discharge from" Indian Gardens ,Spring, and 0.003 
percent of the discharge from Blue Spring. using" the 
conservative assumptions' noted above, the resulting 
concentration of total ur~nium at each of these springs, 
including background concentrations,measured for each spring, 
would be less than the 'recommended drinking water limit of 
0.035 milligrams per liter. The hypotheticalmaximurci increase 
in concentration of total uranium, in groundwater discharge at 
Hava.su and· Blue'Springs would, 'be less than 10 percent of the 
standarddeviati.on reported for laboratory measurements for the 
May and December 1985 sampling rounds and, therefore, would not 
be discernible. ' ' 

If perthed groundwaterdrairis into the mine shaft after 
reclamation operations, it "may leach some of the residual 
native, radioact1ve' minerals and seep downward. If downward 
seepage occurs,the path of the mineralized water would roughly 
resemble the shape of an inverted cone' distorted by lateral 
flow, at perching layers and by ',concentration ,of ,flow a:long (" 
fracture's. The mine shaft wbuld 'be at the apex of the cone. 
Therefore, the area over' which t-h.e mineralized water would 
encounter ,groundwater in the Redwall-Muav aquifer· 'would be 
larger than.the area near the bottom of the mine shaft. 
'Becausethep-ropos~d moni tor well will also serve as" a water, 
supply well, a radially inward groundwater' gradient will be 
created around the well by pu~ping operations, if -, groundwater-
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is'~present. Therefore, the monitor well will continually 
,-,' capture' groundwater at the site during 'mining operations 'and 

will serve as a down oJ;'inward gradient monitoring system. ' 

"'-,..' 

With implementation of plannedmi tigation measures to seal the 
mine after mining operations'arecompleted, the, possibility for 
significant deterioration of water'quali ty' at anydi's,charge is 
very small ~ Any deterioration in the water' quality of the 
Redwall-Muav aquife.r will be de'tect'ed,' by the monitoring 
program. 

4.2.7.3 Soils 

No radiological impacts are expected on the soil resource near 
the mine or along haul routes. A monitoring plan,~ill 'be ~ctive 
throughout "the ,life of the 'mine to detect dis'persal of 
radibactive materials. These matsrialscould be easily cleaned 
up'and po~eno health threat. 

Implementation of any, of the proj'ect alternativeslllilT' result 
in di'sturbanc'e of the 'surface soil at the 17-acreinine site. 
This area will be rehabilitated after mining o~eratioris 'cease, 
and should be near preml.nl.ng producti vi ty levels within 3-5 
years aft~rreclamation. 

4.2.7.4 Cumulative impacts 

As noted in Section 4~1~7.1, surf~ce wate~ coritrol features at 
each mine site w6uldhe designed to prevent are and, waste 
stockpiles from contaminating surface waters, even in extreme 
storm events. Additional mines should, create" no cumulative 
impacts on surface water o .. r groundwater'quality. Impactswould 
be limited to the mine site. One additional mine in the 
Tusayan area would ct'eate' the potential for impact 'on surface 
waters"only if both mines were" located iIi ,the sante drainage 
system. If the surface water control features at' both mines 
were simultaneously breached by a probable maximum flood, 
approximately 100Ci of uranium and decay prodtfcts ,(progeny) 
might be released.' Such a release wouldre~ult ina gross 
alpha concentration 'and an Ra-'226 concentration :much greater 
than EPA drinking water standards. However,theco.ricentrations 
would dissipate rapidly and' any remaining radioactivity in-the 
soilwotild be cleaned up by the mine operators immediately 
following the discharge. ' "" . 
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. Three addi tional mines in Coconino County south of the Grand 
Canyon would not increase the impact which may result from a 
rele~se of radioactivity into the surface waters, but may 
inciease the risk that such an accident could occur. 

Potential . radiological impa~ts on groundwater would be 
localized near the mine site. Mi tigation measures, including 
wells or. pumping from the mine shaft, would be taken to insure 
:q.o increase in groundwater radioactivity at·any site. 

~4.2.8 Ie #10 Impacts on Indian Religious Concerns 

(1) Alternative 1 

Implementation of. the No Action Al ternati ve would create no 
addition~l. impacts on the religious sites or practices of 
American Indians. Indian concerns about potential impacts on 
unidentified sacred sites, sacred springs and hunting and 
gathering, and conflicts wi th traditional beliefs wou~d be 
alleviated for the Canyon. Mine proposal, but not for other 
activities in the region. 

(2) Alternatives 2-5 

. Construction and operation of the Canyon Mine will have no 
impact on Indian lands in northern Arizona . Traffic on u.S. 
Highway 89 across the Navajo Reservation will increase by 
approximately 20 ore truck trips per day, but given existing 
traffic levels, .that increase is insignificant. (See Table 
2.11.) 

The Hopi and Havasupai Tribes have expressed concern about 
possible water quality . impacts at Blue S~ring and Havasu 

,Springs. (See Section 4.2.7.) Both springs discharge from the 
Redwall-Muav aquifer 'which is located below the mine site. The 
aquifer is well below mine shaft depth and no impacts are 
expected. In addi tion, movement of subsurface water to and in 

·the Redwall-Muavaquifer and toward the springs is extremely 
slow and significant dilution over time and distance is 
.anticipated.. Finally , Alternatives 3-5 include a groundwater 
quality monitoring well which is expected to identify any 
contamination· and allow mi tigation, thus . preventing any threat. 
to' either Blue Spring or Havasu Spring. (See Section 4.2.7.) 

After communications and conSUltation with Hopi and Havasupai 
Tribal leaders and experts on Indian religious sites and 
practices as well as an archeological investigation of the mine 
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, ' .... ~' 

si te, no specific Indian sacred or religious si tes have been 
identified near the mine site. The Tribes m~intain that Indian' 
religious interests will be adversely affected 'but have not 
identified specific sites which are threatened. In addition, a 
review by an expert in Indian' religious sites and practices has 
failed to identify sites ·that ·would be. affected by' the proposed 
action. Consultation with triballe~ders will continue. 

Certain sites and areas wi th religious significance have been 
identified and evaluated. (See Section 3~1.11.) The area near 
Tusayan has been historically 'usedby the Hopi to gather turkey 

. feathers and sacred. herbs for religious and ceremonial 
purposes .. The~loss of the: mine site and the additional ·traffic 
and activity in the area will reduce the area available tor 
these' practices but should not impose a significant. burden on 
these occasional uses and will not prevent the Hopi "from 

\ continuing these practices on National Forest lands. Mine 
development. will not affect Indian access to the ·area nor 
·materially restrict the present level of religious activities. 
The mine site is only one small part of a large area avai l~able 

. for Indian religious activities, . and development ,of the. mine 
will not' burden traditional' Indian religious beliefs; 

Some. areas near, the haul routes are also used forgathering 
,purpos.es, including the' Little Colorado River ·nea.rthe bridge _ . 
on . u.s. Highway 89.. These areas are. used for gathering golden 
eagles and feathers .to.be used in' religious ceremonies.' . The 

. ,additional truck traffic' along thesewell....:traveled· 'highways 
would. not impair Indian .access :to' . the area' ·.or . 'af.fec't· . the 
current level of . religious activity. Arizona Highway 
Department figures show. an averagedai ly traffic count o:f 7600 
and 3100 v~hicles along ti.S. 89 and u.S. 160, respectively. An 
additional 20 trucksIdaywouldbe virtually unnoticed. . 

Other si tes have been identified in the area including Blue 
Springs and the Sipapu and Salt Trails. (See Section 3~1.11.) 
These areas will not be affected by mine operations or ore 
transport. 

Finally, in comments regarding other proposed . actions on the 
Kaibab National Forest, the Hopi Tribe has expressed a belief 
that the earth is sacred and that it should not be subjected to 
digging, tearing or commercial exploitation.' Whi Ie. this 
conflict has not been raised directly in relation to theCan~on 
Mine, it is acknowledged that commercial use of the 'Forest 
wi thin the area of Hopi ancestral occupancy is inconsistent 
with these stated religious beliefs. 
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Cumulative Impacts. 

Indian religious sites and practices are sensitive ~o increased. 
mineral and industrial activity and thus may be adversely 
affected by addi tionalmines or otheractivi ties that intrude 
upon land utilized by the Indians. The, precise impacts of 
a.dditional mines, if any, can only be determined on a, site 
specific -basis following consultation wlth the affected 
Tribes. . Tribal leaders must be consulted and included in the 
decision making process for any 'proposed mine. Sites of 
religious significance to the Indians must be identified and' 
avoided or mitigated. However,. the Forest Service is not 
required to protect Tribal religious practices to the ~xclusion 
of all other land uses. 

Because of the, natuxe of Indian beliefs and the religious 
. importance of all lands of Hopi ancestral occupancy in northern 
Arizona any mining activity or ore transport is expected to 
conflict with' stated traditiori~l beliefs that the earth is 
sacred and not to be developed and is. believed by the Hopi to· 
dimi~ish the availability of the land for sacred and religious 
purposes. This is true of the hunting and gathering activities 
of the Hopi in the Tusayan. area. While each addi tionalmine 
will only marg inallyaffect these occasional religious uses, 

'the loss of. any land . is considered significant by the Hopi and 
each new activity impacts the general environmental setting of 
such areas and detracts -from their religious significance~ 
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CHAPTER 5 

LIST OF PREPARERS 

CONSULTANTS 

The following individuals had a major direct role during the 
past year in the collecting of background data and evaluations 
which formed a basis for the preparation of the Environmental 
Impact Statement on the Canyon Uranium Mining Proposal. 

Charles F. Leaf Consulting Hydrologist. Dr. Leaf is a 
registered Professional Engineer in Colorado,· Montana and New 
Mexico. He is a private consultant with 20 years of experience 
that includes working for USGS, USFS, and as a consulting 
meteorologist in private practice. His expertise includes such 
fields as: streamflow forecasting, avalanche hazard 
evaluation, design and construction of surface water management 
and control systems·, and snowpack· management. Dr. Leaf has 
authored more than 40 technical publications and hydrologic 
impact analyses. He was awarded a PhD in 1969 from Colorado 
State University. 

John W. McKlveen Consulting Radiological Engineer. Dr. 
MCKlveen is Professor of Engineering and Radiation Protection 
Officer at Arizona State University. He is in charge of the 
Radiation Research Laboratory, which he created. He teaches 
nuclear engineering and health physics. He has 15 years of 
research and teaching experience. Dr. McKl veen has authored 
more than 55 technical publications and one book. He was 
awarded a PhD from the University of Virginia in 1973. 

Errol L. Montgomery Consulting Hydrogeologist. Dr. 
Montgomery heads his own consul ting firm, Errol L. Montgomery 
and Associates, Inc. He has 20 years experience in groundwater 
geology including the design and construction of water wells. 
As Assistant Professor of Geology at NAU for seven years, he 
taught classes in hydrogeology, applied geophysics and 
engineering geology. Dr. Montgomery has authored more than 1£ 
technical publications. He was awarded a PhD in 1971 from the 
University of Arizona. 

Barry L. Stewart Consulting Atmospheric Scientist. Mr. 
Stewart is senior atmospheric sciehtist with the consulting 
firm of EnecoTech. He has 13 years of experience in air 
quali ty and meteorological moni toring, modeling and permi tting 
studies, and EA and EIS support. Mr. Stewart has managed 

5.1 

CHAPTER 5 

LIST OF PREPARERS 

CONSULTANTS 

The following individuals had a major direct role during the 
past year in the collecting of background data and evaluations 
which formed a basis for the preparation of the Environmental 
Impact Statement on the Canyon Uranium Mining Proposal. 

Charles F. Leaf Consulting Hydrologist. Dr. Leaf is a 
registered Professional Engineer in Colorado,· Montana and New 
Mexico. He is a private consultant with 20 years of experience 
that includes working for USGS, USFS, and as a consulting 
meteorologist in private practice. His expertise includes such 
fields as: streamflow forecasting, avalanche hazard 
evaluation, design and construction of surface water management 
and control systems·, and snowpack· management. Dr. Leaf has 
authored more than 40 technical publications and hydrologic 
impact analyses. He was awarded a PhD in 1969 from Colorado 
State University. 

John W. McKlveen Consulting Radiological Engineer. Dr. 
MCKlveen is Professor of Engineering and Radiation Protection 
Officer at Arizona State University. He is in charge of the 
Radiation Research Laboratory, which he created. He teaches 
nuclear engineering and health physics. He has 15 years of 
research and teaching experience. Dr. McKl veen has authored 
more than 55 technical publications and one book. He was 
awarded a PhD from the University of Virginia in 1973. 

Errol L. Montgomery Consulting Hydrogeologist. Dr. 
Montgomery heads his own consul ting firm, Errol L. Montgomery 
and Associates, Inc. He has 20 years experience in groundwater 
geology including the design and construction of water wells. 
As Assistant Professor of Geology at NAU for seven years, he 
taught classes in hydrogeology, applied geophysics and 
engineering geology. Dr. Montgomery has authored more than 1£ 
technical publications. He was awarded a PhD in 1971 from the 
University of Arizona. 

Barry L. Stewart Consulting Atmospheric Scientist. Mr. 
Stewart is senior atmospheric sciehtist with the consulting 
firm of EnecoTech. He has 13 years of experience in air 
quali ty and meteorological moni toring, modeling and permi tting 
studies, and EA and EIS support. Mr. Stewart has managed 

5.1 



and/or participated -. in more than 50 air quali ty and 
meteorological studies for industry and government. He holds 
an MS in meteorology from Texas A&M University. 

INTERDISCIPLINARY TEAM MEMBERS 

The following people shared the responsibility for bringing the' 
data together and writing the EIS: 

Daniel W. Baertlein - Civil Engineer. Mr. Baertlein has been 
employed by the Forest. Service for 25 years. He has 16 years 
experience on th~ Kaibab NF in staff work related to operations 
in the engineering section. He holds a Bachelor of Science 
Degree in Civil Engineering. Mr. Baertlein's major 
responsibility was in the engineering costs and feasibility 
aspects, but he also worked on the outline and overall content 
of the document. 

Thomas R. Cartledge - Archeologist. Dr. Cartledge has been 
employed by the Forest Service for 10 years. He has 9 years 
experience on the Kaibab NF in staff work related to 
archaeology. He holds a Doctor of Philosophy Degree in 
Archeology. Dr. Cartledge's major responsibility was related 
to surveys to determine historic occupation of the site. 

Thomas F. Gillett - Assistant Recreation and Lands Staff. Mr. 
Gillett has been employed by the Forest Service for 11 years. 
He has 7 years experience on the Kaibab NF in staff work 
related to recreation planning and development. He holds a 
Bachelor of. Science Degree in Forest Management from Northern 
Arizona University. Mr. Gillett worked on the outline and 
overall content of the document. 

R. Dennis Lund - Recreation, Lands and Minerals Staff. Mr. 
Lund has been employed by the Forest Service for 23 years. He 
has 9 years experience on the Kaibab NF .in staff work related 
to recreation, land ownership and minerals planning and 
development. He holds a Bachelor of Science Degree in Forestry 
from the University of California at Berkeley. Mr. Lund had 
major responsibility for the overall prepaparation of the EIS. 
He served as leader of the Interdisciplinary Team. 

Katherine A. Peckham - Wildlife Biologist. Ms. Peckham has 
been employed by the Forest Service for 6 years. She has 5-1/2 
years experience on the Kaibab NF, Williams and Tusayan Ranger 
Districts, in staff work relating to wildlife management. She 
holds a Bachelor of Science Degree in Wildlife Management. Ms. 
Peckham was responsible for coordinating all wildlife input to 
the ElS. 
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Jesse R. Thompson - Consulting Hydrologist. Mr. Thompson had 
been employed by the Forest Service for 25 years when he 
retired in 1982. He has 21 years experience in research and 
one year of experience on the Kaibab NF in staff work related 
to Hydrology. He holds a Bachelor of Science in Watershed 
Management from CSU. Mr. Thompson's major responsibility was 
in assembling and editing the overall document starting with 
input _from Interdisciplinary Team members and consultants. He 
has authored 20 technical publications. 

MULTIDISCIPLINARY ASSISTANCE: 

Charles C. Avery - Professor, Northern Arizona University. 

Tim Baumgarten - Unit 9 Wildlife Manager, Arizona Game and Fish 
Dept. 

David G. Brewer - Forest Soil Scientist, Kaibab National Forest. 

Thomas R. Chacon - Tusayan District Ranger, Kaibab National 
Forest. 

Leslie Ferroni - Assistant Recreation and Lands Staff, Kaibab 
National Forest. 

Patrick J. Garver - Attorney, Parsons, Behle and Latimer, Salt 
Lake City. 

Rodney K. Jorgensen - Soil Scientist, Kaibab National Forest. 

Andy Lincoff - Environmental Protection Agency, San Francisco. 

Stanley Randall - Regional Economist/Sociologist, Albuquerque. 

Ralph M. Stout - Tusayan District Recreation and Lands Staff, 
Kaibab National Forest. 

Chris A. Ortega - Civil Engineer, Kaibab National Forest. 
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CHAPTER 6 

CIRCULATION OF THE EIS 

The foilowing lists include the agencies, organizations and indivi
duals who responded to the IINotice of Intent to Publish an EIS,II 
the Scoping Letter, or h~ve otherwise expressed an interest in 
receiving the document. 

Copies of the Appendices were sent to all Forest offices, libraries, 
organizations, State Agencies, Native American groups, news media and 
elected officials on the following lists. 

1. Federal Agencies 

1) U.S. Forest Service, Washington Office 
2) Kaibab National Forest 
3) Chalender RD 
4) Williams RD 
5) Tusayan RD 
6) North Kaibab RD 
7) Coconino National Forest 
8) Beaver Creek RD 
9) Long Valley RD 

10) Sedona RD 
11) Blue Ridge RD 
12) Mormon Lake RD 
13) Elden RD 
14) Flagstaff RD 
15) Tonto National Forest 
16) Mesa RD 
17) Cave Creek RD 
18) Globe RD 
19) Payson RD 
20) Pleasant Valley RD 
21) Tonto Basin RD 
22) Coronado National Forest 
23) Santa Catalina RD 
24) Douglas RD 
25) Nogales Rd 
26) Sierra Vista RD 
27) Safford RD 
28) Apache-Sitgreaves National Forest 
29) Alpine RD 
30) Springerville RD 
31) Heber RD 
32) Clifton 
33) Chevelon RD 
34) Lakeside RD 
35) Prescott National Forest 
36) Chino Valley RD 
37) Bradshaw RD 
38) Verde RD 
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39) U.S. Bureau of Land Management 
40) Arizona Strip District Office 
41) U.S. Bureau of Indian Affairs 
42) U.S. Department of Interior 
43) U.S. Department of Commerce 
45) U.S. Environmental Protection Agency 
46) U.S. Fish and Wildlife Service 
47) U.S. Mine Safety and Health Admin 
48) USPHS Indian Health Center 
49) ·U.S. Park Service, Grand Canyon National Park 
50) U. of A. College of Business 
51) Colo. State University 

2. State and Local Agencies. 

1) Arizona Game and Fish Department 
2) Arizona State Clearinghouse 
3) Arizona Outdoor Recreation Coordinating Commission 
4) Arizona Department of Transportation 
5) Arizona State Land Department 
6) Arizona Dept. of Revenue 
7) Arizona Public Service, EA 
8) Arizona State Environmental Planning 
9) Arizona State Parks 

10) Arizona Dept. of Water Resources 
11) Arizona State Mine Inspector 
12) Arizona Dept. of Health Services 
13) City of Williams 
14) Northern Arizona Council of Goverriments 
15) Salt River Project 
16) Coconino County Building Inspector 
17) Coconino County Board of Supervisors 
18) Coconino County Health Inspector 

3. Native Americans 

1) Hopi Tribal Council 
'2) Hualapai Tribal Council 
3) Navajo Tribal Council 
4) Havasupai Tribal Council 
5) Havasupai Tribal Planners Office 
6) Hopi Office Natural Resources 
7) Navajo Tribe Div. of Resources 

4. News Media 

1) Arizona Daily Star 
2) Arizona Daily Sun 
3) Arizona Republic 
4) Williams News 
5) Holbrook Tribune-News 
6) Indian Arizona News 
7) Lake Havasu City Herald 
8) Lake Powell Chronicle 
9) Prescott Courier 

10) Phoenix Gazzett 
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5. 

6. 

7. 

8. 

11) KTVK - TV 3 
12) Red Rock News 
13) Mesa Tribune 
14) Southern Utah News 
15 ) Paydi rt 

Elected Officials 

1) Governor Bruce Babbitt 
2) U.S. Senator Dennis DeConcini 
3) U.S. Senator Barry Goldwater 
4) Congressman John McCain 
5) Congressman Eldon Rudd 
6) Congressman Bob Stump 
7) Congressman Morris K. Udall 
8) Congressman Jim Kolbe 
9) State Senator Tony Gabaldon 

10) State Representative John Wettaw 
11) State Representative Sam McConnell 
12) County Supervisor Dennis Wells 
13) County Manager Kathy Eden 

Mining Companies 

1) Energy Fuels Nuclear, Inc. 
2) Pathfinders Mine Corp. 
3) Rocky Mountain Energy 
4) Uranerz USA, Inc. 
5) Western Nuclear, Inc. 
6) Santa Fe Mining Co. 

Organizations 

1) Arizona Wildlife Federation 
2) National Parks and Conservation 
3) Sierra Club Plateau Group 
4) Audubon Society 
5) Williams Chamber of Commerce 
6) Circle of Friends 
7) Friends of the River 
8) Coconino Sportsmen 
9) Four Corners Wilderness Workshop 

10) Nat. Parks & Consc. Assoc. 
11) Southwest Resource Council 
12) Arizona Wildlife Federation 
13) The Wilderness Society 
14) Nature Conservancy 
15) Animal Defense Council 
16) Garkane Power Assoc. 

Individuals 

Stephen Verkamp 
Ellen Ostheimer 
T & L Fuentes 
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Association 

Karen De Braal 
J. P. Vorkoeper 
Stephen Carr 
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Mary Wallace 
R.F. Nuzman 
Chris E. Glover 
Walter & Dorothy Pelech 
Ginger White 
Nat A. Nutongla 
Terrence & Louise Merkel 
Joseph Enzensperger 
Dick Reese 
Caro lyn 0 I Bri en . 
Glen Dickens 
Knut MacCormack 
Frank Roberts 
Marjorie Withrow 
Paul Babbitt 
John O'Brien 

. Kent Sweet 
C. Dean Hubbard 
Gary Fisher 
J. Sanchez 
Bruce B. Green 
Henry Peck 
Ace H. Peterson 
John Ray 
Pat Garver 
Kris Lundstrom 
Ron Balsamo 
Curt Lee 
Giuseppi Verdi 
Karen Benthien 
Deann Lucas 
Miichael P. O'Connell 
Dr. John W. McKlveen 
Albert M. Abril III 
Kathan Batten 
Lawrence Lesko 
Steve Hodapp 
R. Lippman 
Delma Wallmark 
Samuel Wolfskill 
Bill Casadevall 
Elgean Joshevama 
Dan Drollinger 
Lorraine J. Elletson 
Dean Bonzani 
Harold Berdiansky 
Floyd Packer 
Elona Shepard 
Judy Matheson 
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David Barron 
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Nina Mohit 
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particulates, 1.16, 3.25-3.27, 4.20-4.21 

radioactivity, 2.29, 3.27-3.28, 4.24-4.26 

Alternatives 

comparisons, 2.37-2.48, 2.49-2.52 

description, 2.15-2.21 

eliminated, 2.14 

formulation, 2.1-2.13 

No Ac t ion, 2 • 15, 2 • 38- 2 • 48 , 2 • 49 - 2. 52, 4 • 1 , 4 • 5 , 4 • 7, 4 • 8 , 
4.10, 4,13, 4.14, 4.18, 4.20, 4.28, 4.31, 4.42 

Preferred, 2.19-2.21, 2.38-2.48, 2.52, 4.17, 4.29 

AMC. See Antecedent moisture conditions. 

Animal-unit-month (AUM) , 1.15, 4.2, 4.3, 4.28, 4.29, 4.30 

Antecedent moisture conditions (AMC) , 4.32 

Antelope Tank, 4.17 

Aquifers, 3.36-3.57, 4.36-4.41 

See also groundwater and Redwa11-Muav aquifer. 

Archeological sites. See Cultural resources. 

Arizona Highway weight restrictions, 2.17 
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Police, 4.4 

Power1ines, 1.14, 2.10, 2.16, 2.18, 2.19, 2.21, 2.35, 2.49 
3.8, 4.7, 4.13, 4.14, 4.16, 4.17 

Progeny. See Radon Gas. 

PSD. See Standards, Federal Prevention of Significant 
Deterioration. 

Public Safety, 2.26 

Radiation, 1.8, 1.14, 2.29, 2.32, 3.27-3.29, "3.41-3.56, 3.57, 
4.13," 4.20, 4.24, 4.26, 4.27, 4.30 

airborne, 2.24, 3.27-3.29, 4.24-4.26 

mine workers, 4.6 

water, 2.46, 2.47, 3.38, 3.41-3.56 

Radon gai, 1.11, 1.16, 2.24, 2.29, 2.50, 3.27-3.28, 3.48, 3.56 
4.6-4.7, 4.20, 4.24-4.25 

monitoring, 2.29-2.31, 3.27-3.28 

Rangeland, 4.2 

Reclamation, 1.5,1.8,1.13-1.14,2.16,2.17,2.21-2.22,2.25"-
2.26, 2.28, 2.36, 2.39, 2.49, 3.9, 4.1, 4.2, 4.3, 4.19, 
4.39-4.41 

Recreation, 2.9, 4.6 

Red Horse Wash, 3.32-3.34, 3.57, 4.32 

Redwa11-Muav aquifer, 2.32, 3.36-3.37, 3.38-3.39, 3.58, 
4.38-4.41, 4.42-4.43 

Reptiles; 3.21, 4.15 

Revegetation. See Reclamation and Vegetation. 

Right-of-way. See Transportation of ore. 

Roads, 2.28, 4.4, 4.14, 4.15, 4.22 

Forest Service, 2.8, 2.10, 2.16, 2.27, 2.28, 2.34, 3.28-3.32 
4.19, 4.30 
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Russell Tank, 3.7, 3.20 

SADT. See Seasonal average daily traffic. 

Salt and Sipapu Trails, 3.59 

San Francisco Peaks, 3.8, 3.59 

Sand Tank, 4.15, 4.16 

Santa Maria Spring, 3.37 

Scoping process, 1.7-1.8 

Seasonal average daily traffic (SADT), 2.45, 3.28-3.31, 4.43 

Seismicity, 3.4-3.5 

Sewage, 2.12 

Sipapu, 3.59 

Sinye11a Springs, 3.37, 4.38 

Social and economic impacts, 1.8, 1.12-1.13, 2.38, 2.49, 
3.9-3.15, 4.8-4.12 

See also Coconono County, Flagstaff and Tusayan. 

Soils, 1.8, 1.17, 2.18-2.20, 2.33, 2.46, 2.50, 2.51, 3.13, 
3.5-3.6, 3.9, 3.20, 3.57, 4.32 

monitoring, 1.14, 2.18, 2.19, 2.22, 2.29, 2.30-2.32 

radiation, 1.18, 2.30-2.32, 3.57, 4.41 

topsoil, 2.16, 2.17, 2.25, 2.26, 2.27, 4.15, 4.31 

SP Crater haul route, 2.8, 2.19, 2.20, 2.51, 4.29 

Standards 

Arizona Safety and Health, 2.23 

Arizona Water Quality, 2.23, 2.24, 4.21 

Federal Drinking water, 3.39, 3.48 

Fedeia1 Prevention of Significant Deterioration (PSD), 
4.21-4.23 
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National Ambient Air Quality, 1.13, 4.20-4.22 

National Emission Standards for Hazardous Air Pollutants 
(NESHAPS), 1.11 

Stockpiles, 

ore, 1.17, 2.11, 2.16, 2.27, 2.33, 3.34, 4.21, 4.24, 4.31, 
4.41 

topsoil, 1.13, 2.17, 2.26, 2.27, 4.31 

waste, 2.11, 3.34, 4.41 

Ten-X Campground, 3.7 

Timber, 1.15, 2.9, 2.42, 4.3, 4.4, 4.27, 4.28-4.30 

Topography, 3.2 

Traffic control, 2.34 

Transportation of ore, 1.L, 1.8, 2.2, 2.8, 2.16, 2.45, 2.51, 
3.28-3.32, 4.26-4.30 

accidents, 2.17, 4.27-4.28 

costs, 1.14, 2.40, 4.12-4.14 

noise, 4.5 

ore trucks per day, 1.17~ 2.16, 4.5 

particulates, 4.20-4.24 

rights-of-way, 2.45, 4.14, 4.30 

route selection effects, 1.16-1.17, 2.45 

safety measures, 2.17, 2.26 
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/ 

Transportation of workers, 2.2, 2.11, 2.19, 2.21, 2.36 

costs, 1.14, 2.40, 4.13 

parking, 2.11, 2.17, 2.21, 4.13, 4.16 

Trash Dam, 4.15, 4.16 

TSP. See air quality. 

Tusayan Ranger District, 1.1, 1.9, 2.7, 2.30, 2.35, 2.50, 
2.51, 3.1, 3.5-3.8, 3.23-3.24, 3.28, 3.29, 3.30, 4.6, 4.8, 
4.13-4.14, 4.19, 4.28-4.29 

wildlife, 3.15-3.·22, 4.15, 4.18 

Tusayan, village of, 1.1, 1.9, 1.16, 3.1, 3.58, 3.59, 4.2-4.4, 
4.37, 4.41, 4.43, 4.44 

air quality, 2.30, 2.50, 3.28, 4.25-4.27 

social and economic impacts; 3.9-3.15, 4.8-4.12 

Twin Tanks, 4.15 

United States Government 

Environmental Protection Agency, 1.10, 2.16, 2.22, 3.38 

Federal Mine Safety and Health Administration, 1.11, 2.25 

See also National Park Service. 

Upper Cabin Tank, 4.29 

Uranium ore and mining, 1.1, 1.3, 1.5, 1.7, 1.8, 1.9, 1.18, 
2.14, 2.15, 2.16, 2.21, 2.27, 3.6-3.7, 3.28, 3.38, 3.41, 4.2, 
4.27,- 4.30 

dust, 4.24-4.26 

mineralization, 3.2, 3.4, 3.27 

water quality, 3.41-3.57, 4.31, 4.39-4.41 

Utah Department of Transportation, 2.27 
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Utilities. See Power1ines. 

Vegetation, 1.8, 1.15, 2.9, 2.10, 2.42, 2.50, 3.5, 3.9, 
3.23-3.24, 4.1, 4.2-4.3, 4.19, 4.31 

reclamation, 1.13, 2.25-2.26, 2.27-2.28 

sensitive plants, 3.23-3.24 

wildlife, 3.15-3.21, 4.15-4.18 

Visual Impacts, 1.8, 1.15, 2.9, 2.10, 2.36, 2.43, 2.50, 
3.24-3.26, 4.2, 4.18-4.20 

Grand Canyon, 1.15, 2.43, 2.50, 4.18-4.19 

haul routes, 2.9, 4.19-4.20 

mine site, 4.18-4.19 

Waste piles, 2.11, 3.34, 4.41 

Water 

diversion channels, 2.16," 2.17, 2.20, 2.33, 2.46, 3.34, 
4.31-4.32, 4.34 

flash floods, 2.33, 2.50, 3.32-35, 4.31-4.34 

groundwater, 3.36~3.57, 4.32 

chemical analysis, 3~38-3.57, 

holding ponds, 2.11, 2.16, 2.33 

monitoring, 1.14, 2.17, 2.18, 2.19, 2.22, 2.32, 4.13, 4.14 

potable, 2.13, 4.30 

quality and quantity, 1.8, 1.17-1.18,2.22-2.24, 2.46, 2.'50 

radioactivity, 2.30, 2.32, 2.46, 2.47 

springs, 3.36-3.57 
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surface, 2.16, 2.32, 2.33, 3.32-3.35, 4.31-4.36 

wells, 2.13 

wildlife, 2.34, 3.20, 4.14-4.17 

Watersheds, 3.5, 3.23, 3.32-3.35 

Wetlands, 4.2 

Wildlife, 1.14, 1.15, 2.9, 2.18, 2.34, 2.41 

antelope, 1.14, 3.15-3.20, 4.16 

deer, 1.14, 3.15-3.22, 4.16, 4.17 

elk, 1.14, 2.9, 2.17, 2.22, 2.34, 2.36, 2.50, 3.15-3.22, 
4.15-4.30 

habitat, 1.14, 1.15, 2.17, 2.49-2.50, 3.15, 3.22, 4.14-4.18 

ore transportation, 1.17, 4.5 

water, 2.34 

Williams, 2.11, 2.20, 3.1, 3.5, 3.22, 4.4, 4.12, 

social and economic impacts, 2.49, 3.9-3.15, 4.8-4.12 

water, 1.12, 2.13, 4.4, 4.30, 4.37 

Wil1aha, 3.57 

Woodbridge Tank, 4.17 
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CHAPTER 8 

GLOSSARY 

ALPHA PARTICLE - Alpha particles are the nuclei of helium atoms 
(two protons and two neutrons). They possess large amounts of 
kinetic energy, but may be stopped by nothing more than a sheet 
of paper. Because. of the large amount of localized biological 
damage to the absorbing tissue, alpha particles are considered 
to be the greatest hazard when ingested or inhaled. 

ANNUAL GEOMETRIC MEAN The mean value of data points (n) 
collected over a year obtained by taking the nth root of the 
product of the data points. 

ANTECEDENT MOISTURE CONDITIONS {AMC} - An index of the amount 
of soil moisture on a watershed just prior to a given rainfall 
event. Antecedent soi 1 moisture has a significant "effect on 
runoff volume. Three AMC conditions are defined as follows: 

Condition I: 

Condition II: 

Condition "III: 

soils are relatively dry with little or 
no rainfall during the previous 5 days. 

average soil moisture conditions. 

soi Is are saturated due to significant 
rainfall during the previous 5 days. 

BETA PARTICLES - High speed electrons which have been ej ected 
from the nucleus of a radioactive atom. 

BRECCIA PIPE Cylindrical or conical collapse features in 
sedimentary rocks believed to be the result of the collapse of 
roof rocks over solution cavities in the Redwall limestone, 
creating a favorable environment for mineral deposition. 

CALINE 3 A computerized steady state Gaussian dispersion 
model which is used to assess concentrations of pollutants from 
roadway traffic sources. 

CFS - Cubic feet per second. Example: 1 cfs of streamflow 
equals one cubic foot of water flowing past a given reference 
point every second. 

COSMIC RADIATION - Radiation from space which interacts wi th 
the atmosphere to produce ionizing radiation. Cosmic radiation 
and the earth's natural radioactivity are the components of the 
natural background radiation environment. 
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CURIE Unit of radio-activity which is equivalent to 37 
billion decays (disintegrations) each second. 

DRAINAGEWAY - Any route or course along which water flows or 
may flow. 

FLOOD Any relatively high 
natural artificial banks in 
drainageway. 

water flow 
any reach 

that 
of 

overtops 
a stream 

the 
or 

FUGITIVE DUST - Particulates, usually soil; suspended in the 
air, that were not released through a stack, vent or chimney. 
Examples include wind erosion of exposed ground and 
particulates generated from traffic on unpaved roads. 

GAMMA RADIATION - Waves or photons of energy emitted from the 
nucleus of an atom. X-rays are of lower energy and are emitted 
as atomic electrons transition from one orbit to another. 

IONIZING RADIATION - Radiation wi th sufficient kinetic energy 
to release electrons which are normally bound to an atom or 
molecule. Examples of ionizing radiation, include alpha, beta 
and gamma radiation. 

ISC - Industrial Source Complex model. A steady state Gaussian 
dispersion computer model which can be used to assess pollutant 

. concentrations from a wide variety of sources associated wi th 
an industrial facility and/or operation. 

MANDATORY CLASS I AREA - Under PSD requirements, all National 
Parks over 6000 acres in size and all National Wilderness areas 
over 5000 acres existing as of August 1977, were mandatorily 
designated Class I areas - which have the most restrictive 
pollution increments for sulfur dioxide and particulates. 

MeV - Million Electron Volts. A unit which describes the 
amount of kinetic energy possessed by ~onizing radiation. 

MICRO-ROENTGEN - One millionth of a Roentgen (uR). 

MILLI-ROENTGEN - One thousandth of a Roentgen (mR). 

NODE - A reference point along the stream channel referenced by 
distance upstream or downstream from the proposed Canyon ·Mine 
and by drainage area (see map, Figure 1). With respect to each 
Node, all upstream runoff from the respective watershed must 
pass the identified Node. 

NON-IONIZING RADIATION - Waves or photons of energy which do not 
have sufficient energy to cause ionization of matter. Examples 
of non-ionizing radiation include ultrasound, radio
frequencies, microwaves, infrared and visible light. 
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PARTICULATE INCREMENT - Under PSD, the allowable increase of 
particulate concentrations in a designated area. For class I 
areas this increment is 5 ug/m3 expressed as a 24-hour·· average, 
and 1 ug/m3 as an annual average. 

PARTICULATES - Any material, except water in uncombined form, 
that is or has been airborne, and exists as a liquid of solid 
at standard conditions. 

PSD - Prevention of Significant Deterioration. A part of the 
Clean Air Act Amendments of 1977 (PL95-95) which established 
limits to the increases of particulate and sulfur dioxide 
concentrations which would be allowed into areas where the air 
quality was cleaner than the national ambient air quality 
standards. The intent was to prevent further air quality 
degradation of these clean areas. 

RADIATION - Radiation is energy traveling in the form of waves, 
particles or bundles of energy called photons. Radiation may 
be classified as ionizing or non-ionizing. 

RADIOACTIVITY - The. natural and spontaneous process by which 
the unstable atoms of an element emi t or radiate the excess 
energy of their nuclei as particles or photons and change (or 
decay) to atoms of a different element or to a lower energy 
form of the original element. 

RADON PROGENY - Daughter products from the decay of radon gas 
which are also radioactive. 

RECURRENCE INTERVAL The average length of time in years 
between events of a given magnitude. This is not to say that 
having experienced a 100-~ear flood, another flood of an equal 
magnitude will not occur again for 100 years. 

ROENTGEN A unit of radiation exposure. 
exposure and dose are rad and rem. Each 
application and use. For simplification the 
considered synonymous. 

Other units of 
has a specific 
terms are often 

TSP - Total Suspended Particulates or all particles suspended 
in the air. 

ug/m~- Micrograms (10- 6 grams) per cubic meter. 

WORKING LEVEL A standard measure of radon daughter 
concentration in air. It is an expression of potential alpha 
energy. One "working level" (WL) is any combination of radon 
daughters per liter of air that will result in the emission of 
130,000 MeV of alpha energy in their decay through Po-214 (a 
radon progeny). 
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WORKING LEVEL MONTH - A standard measurement of cumulative 
exposure. A "working level month" (WLM) is an exposure 
equivalent to working in an atmosphere containing one WL of 
radon progeny for 173 hours (sometimes rounded to 170 hours). 
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APPENDIX G 

PUBLIC COMMENT AND FOREST SERVICE RESPONSE 

The Forest Service received 238 letters in response to 
the Draft Environmental Impact Statement (DEIS) on the proposed 
Canyon Uranium Mine (a complete list of respondents follows 
this discussion). These came from a cross-section of local and 
out-of-state residents, city and county government, public 
officials, state and federal agencies, private organizations 
and other groups and institutions. One hundred and fifty of 
these responses were supportive of the mining development, with 
an additional 15 asking for further clarification with a more 
or less neutral comment. Seventy-four letters, including some 
with multiple signatures, were opposed to all of the mining 
alternatives, preferring the No Action Alternative. 

All unique letters are printed here, together with the 
Forest Service response. Similarly, examples of all identical 
letters are reprinted together with the Forest Service 
response. Many responses are identical and are therefore not 
repeated. Instead, the reader is referred to the appropriate 
Forest Service response for comments that received that 
response. 

The major concerns expressed in these letters fell 
mainly into the following broad categories: 

1. Proximity of the proposed mine to Grand Canyon 
National Park, including the perception that the mine 
was located within the boundaries of the Park. 

2. Cumulative impacts of several uranium mines. 

3. Potential for groundwater contamination. 

4. The "valuable mineral" test under the 1872 mining law. 

5. Radioactive dust exposure along haul routes. 

6. Potential human health effects. 

7. Effects on wildlife and wildlife habitat. 
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8. Heavy truck traffic (disrupting Park visitors, hazard 
to road-side residents, spill clean-up, etc). 

9. Opposition to the proposed mine because of social 
issues and controversy associated with the use of 
uranium. 

The EIS has been revised to reflect the comments received on 
the DEIS. Important changes include: 

1. Addition of Indian religious concerns as an issue and 
concern. 

The potential impact of the Canyon Mine on Indian religious 
sites and practices was considered in the DEIS in conjunction 
with a general analysis of impacts on American Indians. 
Comments on the DEIS by the Hopi and Havasupai Tribes alleged 
that religious sites and practices would be adversely affected 
by the Canyon Mine, a concern which was not raised by the 
Tribes during scoping or earlier consultation with the Tribes. 
Based on those comments and continuing consultation with the 
affected Tribes, the Forest Service has added Indian religious 
concerns to the list of issues evaluated in detail by the EIS. 
The text of the FEIS includes an expanded discussion of Indian 
religious sites and practices in the affected area. The Forest 
Service has also requested a meeting with tribal 
representatives at the proposed mine site to identify any 
specific sacred sites that might be disturbed by mining 
activity. To date, neither Tribe has committed to a visit to 
the mine site. Consultation with the Tribes regarding 
religious concerns will continue beyond completion of the NEPA 
process. 

2. Expanded discussion of potential groundwater impacts. 

Several comments expressed concern about potential depletion or 
contamination of groundwater resources in the area, including 
potential impacts on seep~ and springs which flow from 
underground aquifers. The DEIS evaluated the impacts on 
surface and subsurface water as a major issue and concern. The 
DEtS concluded that adverse impacts either during or after 
mining operations were extremely unlikely. In response to 
public comments, the FEIS includes an expanded discussion and 
analysis of groundwater conditions and potential impacts. The 
additional analysis confirms the conclusion of the DEIS that no 
adverse impacts are expected. The Preferred Alternative 
includes a monitoring well at the mine site. If groundwater is 
present at the site, the well will disclose any unanticipated 
changes in water quality resulting from mine operations. 
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E. M. Halter ••• • • • • • • •• • ~ 

George Kirby • • • • • • • • • • • 
Kerry Lee Butler ••• ." • • • • • • • 
Belinda Glover • • • • • • • • • • • • • • 
Russell L. Hunt • • • • • • • • • • 
James Gil Hardy • • • • • • • • • • • • • • 
Judy Moon • • • • • • • • • • • 
Lindsey Shumway • • • • • • • • • • 
Marjorie Black ••••••••• ••• • • 
Dian Hurst • • • • • • • • • • 
Leon Black ••• •• • • • • • • • • • 
Raymond R. Doudy • • • • • • • • • • • • • 
Kurt, Br inkerhoff ••••• • • • • • • • • 
(illegible) • • • • • • • • •• 
Charles W. Cox • • • • • • • • • • •• 
Gordon Pollock • • • • • • • • • • • • • • 
Carlene Hay • •• • • • • • • •• • 
Sean R. Huckabee ••• • • • • • • • • • • 
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John A. Hopkins • •• • • • • • • • • • • • 
Connie Hopkins • • • • • • • • • • 
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Kane County Commission • • • • • • • • • • 
Kenneth R. Bailey, 
San Juan County Commissioner • • • • • 
Lynn Lee, College of Eastern Utah ••••••• 
Kay R. Johnson, Blanding City Council • 
Calvin Black, San Juan County Commission • • • 
William D. Howell, _ 
Southeastern Utah Association of Gov'ts. • •• 
Norman L. Johnson, 
Blanding Ci ty Administrator • • • • • • • • 
Robert C. west • • • • • • • • • • • • 
Neldon Holt • • • • • • • • • • • • • • • • • • 
Dorine Holt • • • • • • • • • • • • • • • • • • 
Mr. & Mrs. Norman Hammon • • • • ••• 
Lucy M. Harris • • •• •••••••••• 
W.E. Hoggard • • • • • • • • ••• 
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Norman and Ruth Johnson • • • • • • 
Raymond Rick Lyman • • • • • • 
K. Blaine Silliman • • • • • • • • 
Robert H. Howell • • • • • • • • • 
Paul and Shar1et Foreman • • • • • • • • • • • 
William Ellis and Mabel June Palmer • • 
Curtis Earl and Mona Kaye Perkins • • • 
Richard E. and David R. West ••• • • • • 
Maxine Christensen • • • • • • • • • • 
Dale C. Hansen • • • • • • 
Kirk H. Carroll • • • • • • • • • • • • 
Keith Hoggard • • • • • • • • • • • • • 
Zelma Acton •• ••• • • • • • • • • • 
Kim H. Acton • • • • • • • • • • •• • 
Michael D. Young ••••• • • • • 
Tom Cook ••••••• • • • • • • • • • • • • 
Walter K. Steed • • • • • • • • • • • • 
Philip L. Palmer •••••• •• • • • • • 
Hiram E. Jackson, Sr. • • • • • • • • • •• 
W. E. Hoggard, Jr. ••• • •••• 
Dave and Freeda Guymon • • • • • • • • • • 
Glen A. Shumway • • • • • • •• •••••• 
Truitt Purcell • • • • • • • • • • • • 
H. E. Cosby, Jr. ••••••••••••••• 
Mr. & Mrs. Davis R. West ••••••••••• 
Clinton K. Howell • • • • • • • • • • • • • 
John K. Black • • • • • • • • • • • 
Ritchie Stubbs, Sr. • • •• • ••••••• 
Wayne G. Phillips • • • •• ••• •• • 
Ritchie Stubbs, Jr. • • • • • • • • •• 
Ronald Hall • • • • • • • • • • • • 
Carlyle Gibbons • • • • • • • • • • • •• • 
Kenneth Vee Palmer • • • • • • • • 
Kenneth R. Christensen • • • • • • 
Peggy Palmer ••• • • • • • • 
Karen Alvey • • • • • • • • • • • • • • • • 
Laneta J. Williams •••••••••••• 
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Glen Martin • • • • • • • • • • • • • • 
Phil B. Acton ••••••••••••••• 
Cl~a S. Johnson • • •••••••••• 
Brian A. Arthur • • • • • • • •• ~ 
Jack and Gynette Squires •• • • • • • • • • • 
Mr. & Mrs. Robert A. Jones ••• • •• 
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Layne Williamson • • • • • • • • • • • • 
J. A. Bishop • • • • • • • •• • • • 
Mr. & Mrs. Truman Lynch • • • • •• 
Mr. & Mrs. J. Glen Shumway ••••••••• 
Glen Skinner • • •• •••••••••• 
Joan Richard • • • • • • • • • •• •• • 
Mike V. Christensen • • • • • • • • • • • • 
Ken Black ••• • • • • • • 
Art Barlow.". • • • • • • • • • • • • • 
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* These letters were not printed. They are identical to 
letters which were printed with responses. 
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1-1 

1-2 

1-3 

1-4 

Supervisor Kaibab National Forest 
800 S. 6th Street 
Williams, Arizona 86046 

Dear Mr. lindquist: 

KAISA8 N. F. 

RECE:':- JUN 3 1986 

The Grand Canyon Chapter of the Sierra Club would like to submit these comments 
to the Canyon Mine DEIS; 

Cumulative Effects 

The ~EIS fails to fully consider the cumulative impacts of the proposed Canyon 
U~anlUm Mine and foreseeable future mining operations. Although no uranium 
mlnes currently exist in the area, extensive exploration is underway and as the 
DEIS readily admits, it is "reasonably foreseeable" that additional mines will 
be l?cated in th~ area. The Council on Environmental Quality (CEA) regulations 
requlre that actlons having cumulatively significant impacts shall be discussed 
in the same impact statement. 40 C.F.R. 1508.25(a)(2). Cumulative impacts are 
defined as incremental impacts of "past. present, ~nd rea~onably foreseeable" 
actions. 40 C.F.R. 1508.7. To comply with these regulations, the EIS must 
fully consider the cumulative impact of the proposed and other contemplated 
actions on the environmental and economic resources of the area. 

The cumulative analysis of the DEIS should more fully develop potential impacts 
on a wide range of environmental values. The Kaibab National Forest and Grand 
Canyon National Park are major recreational attractions and numerous mines in 
the area could have enormous impact on their recreational character. These 
effects include reduced opportunity for solitude, disruption of the visual 
environment, and increased accessibility and traffic to previously remote areas. 
The DEIS fails to adequately consider these and other. cumulative impacts, and 
the effect on recreation and other resource values. 

J

The DEIS furt~er fails to .examine the cumulative impact O.f high level use along 
the haul corrldors. The proposed hypothetical of three additional mines in 
the area could result in traffic of up to 80 ore trucks per day. Cumulatively, 
this traffic is highly significant and must be explored in the EIS. The DEIS 

l
also fails to adequately discuss the potentially significant effects of fore
seeable operations on subsurface aquifers and the subsequent contamination of 

. Havasu Springs and Blue Spring. We are not familiar enough with the mining 
procedures and local geology to articulate specific arguments. but it seems 
the cumulative risks would be substantial. The DEIS gives no detailed analysis 
of these risks. 
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1-6 

SIERRA CLUB 
Grand Canyon Chapter · Arizona 

Supervisor Kaibab National Forest 
Page 2 

Mining Operations May Be More Appropriately Considered in a Regional 
Programmatic Planning Document. 

The Forest Service should consider incorporating the Canyon Mine DEIS into a 
planning document for uranium mining operations on the entire Coconino Plateau 
and Arizona Strip. Typically, when various proposed federal actions will have 
cumulative or synergistic environmental impacts within a region, these conse
quences must be considered together in a regional environmental impact statement. 
No comprehensive federal plan for uranium development exists in this region. 
However, numerous mines are currently operating and others will likely be 
developed. Existing sites are at Kanab North, Pigeon, and Hacks Canyon on the 
Arizona Strip. Other proposed sites are Pinenut and the Canyon Mine, as well 
as thousands of mining claims filed in the Tusayan area. The inadequacy of 
individual planning documents for each of these sites is further complicated 
by the fact that the affected lands are administered by different agencies. 
Forest Service, BlM, and National .Park Service lands are all significantly 
affected by uranium development in the region. 

Range of Alternatives Considered 

NEPA requires the federal agency to consider alternatives to the proposed action 
which would either reduce the environmental damage, or make the action unnecessary. 
The CEQ regulations further provide that "[t]he primary purpose of an environ
mental impact statement is to ••• inform decision-makers and the public of the 
reasonable alternatives which would avoid or minimize adverse,impacts or enhance 
the quality of the environment." 40 C.F.R. 1502.1 (emphasis added). The DEIS 
fails to fulfill these requirements. Not only is the range of alternatives 
inadequate but the no-action alternative is insufficiently analyzed. 

To properly evaluate the environmental impact of the proposed Canyon Mine, a 
wide range of alternatives must be considered. Although the DEIS offers numerous 
alternatives in haul routes and mitigating factors, it fails to consider the 
obvious alternative of selecting a different mine site. Failure to discuss 
such critical alternatives is not in compliance with the "full disclosure" impact 
statement required by NEPA. 'California v. Block, 690 F.2d 753 (9th Cir. 1982); 
Natural Resources Defense Council, Inc. v. Grant, 355 F.Supp. 280 (E.D.N.C. 
1973). Undoubtedly, other potential mine sites exist which would result in 
significantly lower impact on resource values of the Grand Canyon area. Reasons 
for not selecting these alternatives must be clearly identified. 

1-7 JThe DEIS also fails to adequately consider the no-action alternative. Instead, 
the DEIS recognizes that the proposed plan of operations could be denied, but 
summarily rejects this alternative. The statement should more fully explore 
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RECE:':- JUN 3 1986 

The Grand Canyon Chapter of the Sierra Club would like to submit these comments 
to the Canyon Mine DEIS; 

Cumulative Effects 

The ~EIS fails to fully consider the cumulative impacts of the proposed Canyon 
U~anlUm Mine and foreseeable future mining operations. Although no uranium 
mlnes currently exist in the area, extensive exploration is underway and as the 
DEIS readily admits, it is "reasonably foreseeable" that additional mines will 
be l?cated in th~ area. The Council on Environmental Quality (CEA) regulations 
requlre that actlons having cumulatively significant impacts shall be discussed 
in the same impact statement. 40 C.F.R. 1508.25(a)(2). Cumulative impacts are 
defined as incremental impacts of "past. present, and reasonably foreseeable" 
actions. 40 C.F.R. 1508.7. To comply with these regulations, the EIS must 
fully consider the cumulative impact of the proposed and other contemplated 
actions on the environmental and economic resources of the area. 

The cumulative analysis of the DEIS should more fully develop potential impacts 
on a wide range of environmental values. The Kaibab National Forest and Grand 
Canyon National Park are major recreational attractions and numerous mines in 
the area could have enormous impact on their recreational character. These 
effects include reduced opportunity for solitude, disruption of the visual 
environment, and increased accessibility and traffic to previously remote areas. 
The DEIS fails to adequately consider these and other. cumulative impacts, and 
the effect on recreation and other resource values. 

I
The DEIS furt~er fails to .examine the cumulative impact O.f high level use along 
the haul corrldors. The proposed hypothetical of three additional mines in 
the area could result in traffic of up to 80 ore trucks per day. Cumulatively, 
this traffic is highly significant and must be explored in the EIS. The DEIS 

l
also fails to adequately discuss the potentially significant effects of fore
seeable operations on subsurface aquifers and the subsequent contamination of 

. Havasu Springs and Blue Spring. We are not familiar enough with the mining 
procedures and local geology to articulate specific arguments. but it seems 
the cumulative risks would be substantial. The DEIS gives no detailed analysis 
of these risks. 
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Mining Operations May Be More Appropriately Considered in a Regional 
Programmatic Planning Document. 

The Forest Service should consider incorporating the Canyon Mine DEIS into a 
planning document for uranium mining operations on the entire Coconino Plateau 
and Arizona Strip. Typically, when various proposed federal actions will have 
cumulative or synergistic environmental impacts within a region, these conse
quences must be considered together in a regional environmental impact statement. 
No comprehensive federal plan for uranium development exists in this region. 
However, numerous mines are currently operating and others will likely be 
developed. Existing sites are at Kanab North, Pigeon, and Hacks Canyon on the 
Arizona Strip. Other proposed sites are Pinenut and the Canyon Mine, as well 
as thousands of mining claims filed in the Tusayan area. The inadequacy of 
individual planning documents for each of these sites is further complicated 
by the fact that the affected lands are administered by different agencies. 
Forest Service, BlM, and National .Park Service lands are all significantly 
affected by uranium development in the region. 

Range of Alternatives Considered 

NEPA requires the federal agency to consider alternatives to the proposed action 
which would either reduce the environmental damage, or make the action unnecessary. 
The CEQ regulations further provide that "[t]he primary purpose of an environ
mental impact statement is to ••• inform decision-makers and the public of the 
reasonable alternatives which would avoid or minimize adverse,impacts or enhance 
the quality of the environment." 40 C.F.R. 1502.1 (emphasis added). The DEIS 
fails to fulfill these requirements. Not only is the range of alternatives 
inadequate but the no-action alternative is insufficiently analyzed. 

To properly evaluate the environmental impact of the proposed Canyon Mine, a 
wide range of alternatives must be considered. Although the DEIS offers numerous 
alternatives in haul routes and mitigating factors, it fails to consider the 
obvious alternative of selecting a different mine site. Failure to discuss 
such critical alternatives is not in compliance with the "full disclosure" impact 
statement required by NEPA. 'California v. Block, 690 F.2d 753 (9th Cir. 1982); 
Natural Resources Defense Council, Inc. v. Grant, 355 F.Supp. 280 (E.D.N.C. 
1973). Undoubtedly, other potential mine sites exist which would result in 
significantly lower impact on resource values of the Grand Canyon area. Reasons 
for not selecting these alternatives must be clearly identified. 

1-7 JThe DEIS also fails to adequately consider the no-action alternative. Instead, 
the DEIS recognizes that the proposed plan of operations could be denied, but 
summarily rejects this alternative. The statement should more fully explore 
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this possibility. The statement asserts that general mining law precludes the 
Forest Service from approving a "reasonable operating plan." However. it fails 
to support or analyze this statement. The right to enter upon the lands proposed 
in the Canyon Mine project depends upon the authority of the 1872 Mining Act. 
The Act opens to exploration and occupat.ion only those lands on which "valuable 
mineral deposits" exist. For a mineral deposit to be considered valuable it 
must meet the marketability test of United States v. Coleman, 390 U.S. 599, 20 
L.Ed.2d 170 (1968). This test requires the mineral deposit be capable of extrac
tion. removal, and marketing at a profit; United States v: Winegar. 4 ELR 20005 
(1974). Additional costs of mitigation and reclamation measures necessary to 
protect the resource values must also be considered. In the unstable uranium 
market it is not clear that the Canyon Mine site is a "valuable mineral deposit." 
Thus, the DEIS must more fully explore this opportunity to accept the no-action 
alternative. 

Greater Detail is Required in the Discussion of Alternatives. 

1-9 Although the DEIS examines various alternatives. it fails to adequately address 
potential environmental consequences of all these acitons. Certainly there 
exists very real hazards of ground and surface water contamination. radon gas 
emissions. and radiation from ore. both on site and during transportation. The 
statement cites a few studies and concludes the risks are insignificant. 

Consideration of "Worse-Case" Scenario. 

For several years. NEPA regs have required the agency to prepare a worse case 
analysis when data is missing or unknown and there is a chance of a significant 

1-10 adverse effect. New. revised regs require an agency to disclose the fact that 
information is missing or incomplete when there is a reasonably foreseeable 
significant adverse impact, and to obtain that info if the cost is not high. 
If the cost is high or the means to obtain missing info are not known, the agency 
must (1) disclose that the info is missing. (2) explain its relevance. (3) sum
marize the existing relevant evidence. ~nd (4) evaluate the impacts based on 
what is known. There is no more worst-case analysis requirement. 

Thank you for this opportunity to comment on the Canyon Mine DEIS. 

Sincerely. 

JIUIm s!JJkct#t-
Sharon Galbreath 
Chairperson 
Grand Canyon Chapter 

'K4-. &.t-, -SOX ~{p 
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1-1 

Although no other mines have been proposed in Coconino County 
south of the Grand Canyon, the EIS assumes that additional 
mines are possible and considers potential cumulative impacts 
of two mine development scenarios: one additional mine in the 
Tusayan area and three additional mines in Coconino County 
south of the Grand Canyon. Projected cumulative impacts of 
these scenarios may be found throughout Chapter 4. Minor 
changes in the text have been made to reflect comments and 
refinements in data or analysis. (See also response 78-2.) 

1-2 

The scoping process did not identify recreation (outside of 
Grand Canyon National Park) as a major issue or concern, thus 
impacts on recreational uses of the Forest were not analyzed in 
detail. The area of the Forest near the mine site and haul 
route alternatives is not heavily used for recreational 
purposes. However, the text has been revised to reflect the 
impacts suggested by this comme-.nt. 

1-3 

The cumulative impact of s~veral mines on' issues and concerns 
related to haul routes is discussed in the EIS. (See~, 
Section 4.2.5, Air Quality and Section 4.2.3, Wildlife.) In 
the absence of specific locations for subse~uent mines, it is 
not possible to determine which portions of which haul route 
alternatives might see increased use. We believe that no 
further analysis is required. We acknowledge that 80 trucks 
per day over a route not presently traveled would have 
proportionately greater impacts than those noted in the EIS. 
Howeve~, the preferred haul route alternativ§ utilizes existing 
roads largely outside the Forest. This alternative allows 
reconsideration of cumulative ,impacts at a later date when 
another mine proposal, if any, is made. Subsequent 
environmental analyses of proposed ore transportation can 
consider consolidating ore haul routes to minimize 
environmental impacts and transport costs. 

1-4 

Cumulative impacts on subsurface water resources are not 
expected for two reasons. First, the mitigation measures 
discussed in Section 2.5.11 are designed to identify and 
mitigate any subsurface contamination. It is assumed that 
similar, equally effective mitigation measures would apply to 
any additional mines. Second, the area of discernible 
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Grand Canyon National Park) as a major issue or concern, thus 
impacts on recreational uses of the Forest were not analyzed in 
detail. The area of the Forest near the mine site and haul 
route alternatives is not heavily used for recreational 
purposes. However, the text has been revised to reflect the 
impacts suggested by this comme-.nt. 
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The cumulative impact of s~veral mines on' issues and concerns 
related to haul routes is discussed in the EIS. (See~, 
Section 4.2.5, Air Quality and Section 4.2.3, Wildlife.) In 
the absence of specific locations for subse~uent mines, it is 
not possible to determine which portions of which haul route 
alternatives might see increased use. We believe that no 
further analysis is required. We acknowledge that 80 trucks 
per day over a route not presently traveled would have 
proportionately greater impacts than those noted in the EIS. 
Howeve~, the preferred haul route alternativ~ utilizes existing 
roads largely outside the Forest. This alternative allows 
reconsideration of cumulative ,impacts at a later date when 
another mine proposal, if any, is made. Subsequent 
environmental analyses of proposed ore transportation can 
consider consolidating ore haul routes to minimize 
environmental impacts and transport costs. 

1-4 

Cumulative impacts on subsurface water resources are not 
expected for two reasons. First, the mitigation measures 
discussed in Section 2.5.11 are designed to identify and 
mitigate any subsurface contamination. It is assumed that 
similar, equally effective mitigation measures would apply to 
any additional mines. Second, the area of discernible 



subsurface impacts is very localized. Only those perched 
aquifers p:esent at the mine site, if any, may potentially be 
adversely lmpacted. Movement of subsurface water to and in the 
Redwall-Muav aquifer between mine sites (or toward springs) -is 
e~tre~ely slow due to geologic conditions and significant 
dllutlon over time and distances is anticipated. Therefore, 
reasonably foreseeable cumulative impacts of up to three mines 
on subsurface water resources, if any, are expected to be 
negligible. That conclusion is stated in the EIS. (See also 
responses 61-5 to 61-9.) --- ----

1-5 

The option of preparing a regional EIS for uranium mining was 
60nsidered and rejected in the decision to prepare this EIS. 
The number of firm mining proposals and the interrelationship 
of impacts between mines does not presently support such an 
elaborate analysis. (See responses 2-3 and 78-2.) 

The Canyon Mine EIS provides a basis for addressing the 
impacts, both site specific and cumulative, of future mining 
proposals and the preferred alternative allows for maximum 
flexibility in regional transportation planning. 

1-6 

The alternative of a different mine site was considered and 
rejected. No reasonable alternative mine site was identified 
in scoping or in consultation with the applicant. (See 
responses 61-12 and 78-2 and Section 2.3.) 

The U.S. mining laws allow for the exploration and development 
of mineral resources. The Forest Service cannot prohibit the 
development of a confirmed mineral deposit that meets the 
requirements of these laws. Samples taken from the Canyon 
deposit during exploration support a reasonable belief on the 
part of EFN that the mine can be profitably developed. Thus, 
even though the alternative of a different mine site was 
considered, implementing such a decision is not presently 
within the legal authority of the Forest Service. 

The primary responsibility of the Forest Service is to review, 
and where necessary, modify proposed plans of operations for 
the development of a mine. Review and modification of plans 
ensures that the mining operations will be conducted in a 
manner which minimizes or prevents, mitigates and repairs 
adverse environmental impacts. The EIS concludes that impacts 
from the Canyon Mine can be mitigated to avoid significant 
impacts. 

1-7 

The discussion in the EIS has been expanded to reflect this 
co~ent. The EIS a~s? re70gnizes the rights of a mlnlng 
clalmant and some llmltatlons on Forest Service discretion when 
reviewing a Plan of Operations. 

1-8 

The Forest Service does not generally conduct mineral 
examinations in 70njunction with NEPA ieview for an approval of 
a plan of operatlons on Forest lands. The Forest Service is 
satisfied, based upon drilling data presented to it and EFN's 
success with comparable deposits north of the Grand Canyon, 
that EFN is proceeding in good faith to continue to explore and 
develop its claims and that it reasonably believes that it can 
develop a successful mine. 

The No Action Alternative is considered in the EIS. Further 
efforts to investigate the economics. of the mine would not 
result in a different analysis of the comparative environmental 
impacts of implementing that alternative. 

1-9 

This comment fails to specify any areas where the discussion of 
potential impacts is inadequate. The Forest Service believes 
that the EIS thoroughly analyzes potential impacts in detail 
relative to their significance and that the analysis and 
studies cited by the EIS, including those published in the 
Appendices, are valid and thoroughly documented. 

1-10 

This comment does not suggest any area of the -EIS where' either 
version of the CEQ regulation is applicable. (See response 
61-12. ) 
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Comments on the Draft EIS for the Canyon Uranium Mine 

June 1, 1986 

DEIS Too Limited in Perspective 
As I sit down to write my comments on this project, I'm reminded of 

the old fable about a group of blind men trying to describe an elephant. For 
the same reason that their limited ability to inspect all of such a large 
beast at once made it difficult for them to give an accurate description of 
the elephant, I feel unable to comment accurately on the environmental 
impacts of this mine. There's a lot more at stake here than this DEIS would 
have us believe. It is common knowledge that thousands of other claims 
have been filed on the Kaibab National Forest south of the Grand Canyon 
and tens of thousands more Just north of the It. That there will almost 
assuredly be many other mines just like the one addressed in this DEIS 
soon to follow seems certain. With that in mind, as we look at this study 
with our perspective limited by blinders thrust upon us in the form of 
restrictions that require us to address this one project alone, it is 
difficult to remain silent about the rumble of an impending stampede that 
echoes all to clearly through the remote lands that surround the Grand 
Canyon and its National Park, 

Development Pressure Mounting 
Even as we continue the study of this mine, applications have been 

filed with the Arizona State Land Department for two more mines in the 
same drainage, that of Cataract Canyon or as It Is more popularly known 
Havasu Canyon. Also an EA has Just been approved for the Pine Nut mine on 
the North Rim of the Grand Canyon just 3.6 miles from the National Pari< 
boundary which will bring to four the number of mines opened in that 
region since 1980. Stfll there are tens of thousands of other claims 
pending in the area that have been filed over that same time span. Rumors 
continue regularly about new plans of operations in any number of 
different locations. As a matter of fact, one plan was flied for asfte as 
close as 200 yards to the Canyon's rim which at that point serves as the 
Pari< boundary. It was later withdrawn under pressure rrom GCNP. Clearly 
this Is not a matter of a few Isolated, Insignificant prcJt!'cts. 

L-2 

2-3 

2-4 

2-5 

Area Wide tIS Jtteded 
With that In mind, I would Itke to call once again for an area wide 

environmental Impact statement, a study that would address the full scope 
of Impending uranium developments on the lands adjacent to Grand Canyon 
National Pari<. The situation calls for such a study not only due to fact that 
these developments will most assuredly have an effect on the Pari< Itself 
but also due to the unique character of the lands Immediately Involved. 
These lands are remote, extensive and for the most part rarely viSited. As 
such they are a valuable part of a resource that Is quickly diminishing 
within our nation's borders, a resource that serves as a valuable reminder 
of our rich naturalheritage and an Irreplacable connection to It. 

Previous requests for such a study have been met with the ObJection, 
mostly offered by the mining company Involved Energy Fuels Nuclear, that 
until the plans have been finalized there Is no way of knowing where 
future mines wfll be located. Without that Information we are told any 
study would be useless. However, we do know where many of the other 
resources of the area are located; ones that would, after all, be of the 
most Interest to their owners, the American people. The most valuable 
result that could come from this study would be a deliniation of those 
resources (wildlife, archaeological sites, groundwater aquifers, etc.> 
where known and a discovery(fnventory) of them where previously they 
were unknown. Beyond that, scenariOS could be developed that would Insure 
the maximum protection of those resources In light of what mining 
activity could be most accurately prOjected. If the study were conducted 
in the manner just described and the alternative actions It proposed 
developed similarly there would be less need for an absolutely accurate 
predetermination of all future mine sites. 

1872 Mining Law . 
The situation as It exists sounds dangerous and the remedies sound 

complex, but It wouldn't have been created at all if it weren't for an old 
legal rellc that Is long overdue for retirement. Along with a lot of other 
old Ideas that have outlived their usefulness, if It ever had any, the 
General Mining Law of 1872 should be spending the latter half of the 
twentieth century In a wax museum beside the slaughterers of the buffalo 
Instead of creating problems for the flagship of our National Pari< system. 

No Gyarantees 
The Canyon Mine according to this DEIS, would have no environmental 

Impacts that could not be mitigated. That's what we are told even though 
It Is obvious that not all probable Impacts have even been acknowleged. 
But let's assume for a moment that such Is really the case, that the 
effects .kQ.W.d. be mitigated. What guarantee do we have that they .will be? 
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Just a few days before I wrote this report, an Energy Fuel's truck haul1ng 
uranium ore to the company's Blanding, Utah m111 overturned and sp111ed 
some of Its payload. The truck's operators tried to cover up the sp111 by 
throwing sand over It. Yet the DEIS tells us that "EFN will take Immediate, 
aggressive action to: 1. notIfy Arizona. or Utah Department of 
Transportation, and 2. clean up any spilled materlal:(P. 2.18) Wtll they 

. pursue all other mitigation measures as "aggressively and effectIvely" as 
this? 

Cultural Resources 
With regard to cultural resources, a very narrow view Is taken In this 

document. However, It has been observed by GCNP Superintendent Richard 
Maries In his comments on the North Rim Pine Nut Mine that Increased 
mining associated actIvity In that area has resulted In widespread looting 
of cultural sItes. That problem Is not addressed in this study nor Is Its 
mitigation. 

The Wildlife Shuffle 
We are told that destroyed wildlfe habitat, specifically elk calving 

grounds, will be replaced. But what about the other habitat which will in 
tum be destroyed to make room for the elk? Is this a mitigation measure 
or the old shell game? Are we solvIng a problem or just shuffling It 
around? What happens when the next mine is proposed; where will you 
move the elk then? What other animals will you displace to do it? 

Coveting Solitude from RadiatIon 
With regard to the factor of radiation danger, the DEIS tells us that 

"For some people who fear radiation or covet solltude, the existence of a 
uranium mine may change their attitudes and beliefs about the area: (P. 
4.5) A legal demonstration held by a coalItion of environmental groups at 
Grand Canyon National Parle in 1985 proved that there are more than just a 
few people who "fear radiation". What Is the mitigation measure for the 
problems that" could arise from thIs? 

Haul Roytes 
The major difference between the altematives presented Is in the 

dIfferent routes that the ore would follow on Its way to the Blanding mill. 
Altematives 3, 4, and 5 contain the same provisions for monitoring and 
mitigating effects of the mine but each proposes a different haul route. 
Altemative 2 does not contain monitoring and mitigating procedures and is 
therefore unacceptable. The route that would have the least Impact on the 
environment of the Kalbab National Forest would be Haul Rt - 5 included in 
Altematlve- 4. Since all truck traffIc would be directed over already 

3 

2-10 

constructed roads almost all outsIde the forest's senSitIve habitat, that Is 
the route most approprIate. There would be less dust to find Its w1/y Into 
GCNP and less wildlife would be disrupted. Also, there would be no new 
construction and very little reconstructIon of roads In the forest havIng as 
a result a much smaller Increase In IncIdental traffic and the disruptions 
It brings . 

No Hot Roads 
All road reconstruction and maintenance that does, occur should be 

done.wlthout use of materials taken from the mine shaft. That would seem 
to be the only w1/y to Insure that no radioactive materials ended up being 
used as a road surface. 

Old Growth 

2-11 I Perhaps I miSS. ed It but I didn't see any listing of road or powerline 
Impacts on old growth habitat. Both activities should avoid any 
destruction of that already dlminshed habitat type. 

2-12 

2-13 

No Water Discharge 
According to the Plan of Operations water may be discharged from the 

Site "only In exceptional circumstances" and would be done so only in 
accordance with an NPDES permit Issued for this mine. Considering that 
the overtuming of the ore truck mentioned earlier in this report was 
probably an "exceptional Circumstance" It would probably seem more 
prudent to require that no water be discharged from the site at all. NPDES 
standards are self monitored, we have only EFN's guarantee that they will 
be effectively observed. In this case that's not enough. All water that 
needs to be removed from the site should be transported to an appropriate 
low level radioactive waste facility and disposed of there. 

Reclamation of the Site 
Reclamation should be performed so that all materials extracted from 

the shaft and not hauled away should be backfilled into the shaft. 
Standards for reclamation should guarantee that the sIte be "Substantially 
lIlnotlceable" after reclamation Is complete. Other than that the 
reclamation plan for the sIte seems adequate as written given that 
suffIcient monitorIng Is performed to assure that all measures are really 
completed. 

Reclamation of Roads 
2-14 1 One of the most lasting effects of this project as proposed wtllbe a 

pronounced and long term Increase In access to the east em half of the 
Tusayan Ranger District. This wtll alter the character of that area 
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Increasing management problems and stressing wl1d1tfe and other 
resources. Efforts should be made throughout the life of the Canyon Mine to 
keep those deleterious effects to a minimum. Several measures are 
already Included In the plan which would achieve that end, I. e.uslng a van 
to transport workers to the site and utfllzlng haul route • 5 that would 
minimize changes to the Forest road system. 

However, additional measures should be Included In the reclamation 
plan to make sure that after the cessation of mining operations, the 
environment wtll be returned to conditions as they existed previous to 
those operations. This Is especially Important If another alternative 
besides • 4 Is selected requiring more exenslve road building and 
reconstruct Ion. 

All road Improvements that result from the operation of the Canyon 
Mine should be reclaimed to the same ·substantially unnoticeable· 
standards recommended herein for the mine site Itself. Roads that are 
Improved should be returned to their pre-mine status and new roads that 
are constructed should be reclaimed using the same procedures as 
described In the DEIS for the half mile of road between. the Area of 
Operation and Forest Road 305-A 

~ 
In closing I would like to thank the Kaibab National Forest and Dennis 

Lund in paricular for being so responsive to community concerns regarding 
this development. HQpefully we wtll soon be cooperating on a more 
comprehensive document. 

Respectfully submitted, 

Dan Dagget 

5 

Forest Service Response 

2-1 

The question of cumUlative impacts and a regional assessment of 
uranium mining is discussed in detail in responses 1-1 and 78-2. 

2-2 

The EIS projects cumUlative impacts from additional mines and 
discusses those impacts in Chapter 4. 

Discussions with EFN indicate that the applications filed with 
the state of Arizona are not proposals for Wtwo more mines. w 
The applications were for new uranium leases in anticipation of 
exploration rather than for new mines. The applications were 
filed by Energy Fuels Exploration Company, an exploration 
affiliate of EFN. The applications contemplate the proposed 
drilling of a maximum of 12 exploration holes on each of two 
proposed leases as part of a wfirst phase w exploration 
program. The Plans of Operations filed by Energy Fuels 
Exploration company are required by Arizona law prior to 
initiating exploration activities. EFN indicates that the two 
sites in question are just two of several dozen exploration 
prospects or targets in the area. Although promising as 
targets, based on available information, the two sites can not, 
according to EFN, presently be said to have any reasonable 

. prospect of becoming mines in the near term. The 
characterization of the lease applications as wpending mining 
proposals R was not by EFN or its affiliates but rather by the 
Arizona State Land Department. 

The Forest Service has not analyzed the state lease 
applications as specific additional mine sites for its 
cumulative impact analysis because EFN has advised the Forest 
Service that such sites are no more or less likely than other 
exploration targets or prospects being evaluated by EFN in the 
area and that it has no proposal for additional mines south of 
the Grand Canyon at this time. 

2-3 

The Forest Service land management planning process is the 
agency's primary source of inventory data. 

Special resource values and uses that could be affected by 
exploration and mining have been identified in the proposed 
Forest Land Management)Plan. Standards and guidelines in the 
proposed Plan specify restrictions and mineral withdrawals to 
protect these special resources. Thus, while it does not focus 
on uranium mining, the proposed Plan is, to some extent, 
comparable. to an Rarea wideR EIS for the entire Kaibab National 
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Forest, which includes Forest lands both north and south of the 
Grand Canyon. 

One of the reasons the Forest Service determined to prepare an 
EIS on the Canyon Mine was to obtain and refine additional 
baseline data on the potential effects of mineral development 
on wildlife, cultural resources, water quality, etc. We 
believe that the EIS serves this purpose and will improve the 
decision making process for any future mines. (~response 
78-2. ) 

2-4 

This comment is noted. Revision of the m~n~ng law is not 
within the authority ,of the Forest Service. (See Section 
1.1.1.) 

2-5 

A. We believe that all probable impacts have been acknowledged 
and discussed. 

B. Mitigation measures will be written into the approval of 
the Plan of Operations and other operating p~rmits for the 
mine. Those measures can then be enforced by .the Forest 
Service and/or appropriate state or federal agencies. 

C. We have investigated the incident described in the 
comment. The ore spill did not result from the initial 
accident, but when the ore truck was being manipulated and 
returned to the road. The circumstances created confusion as 
to the occurrence of a -spill.- However, after the initial 
confusion, the spill was immediately cleaned up and proper 
authorities were notified. According to our communication with 
EFN, their education and training programs have been 
reevaluated to assure that drivers under contract to EFN 
understand the procedures to be followed in the event of an 
accident or spill. 

2-6 

The EIS indicates that increased use of the area could result 
in disturbance of cultural sites. (See Section 4.1.11.) 
Additional use of the area, both by workers and recreational 
users, could result in looting or other damage to cultural 
sites. Looting has been perceived by some as a problem 
associated with mineral development north of the Grand Canyon. 
EFN has expressed a willingness to work wi~h federal agen~ies 
and state authorities to develop an educat~on and preventlon 
program for mine employees. 

2-7 

The Preferred Alternative avoids the identified impacts on elk 
calving areas, thus most of' the concerns expressed by this 
comment have been avoided. 

Concerning the mine site, the wildlife evaluation (Appendix C, 
pp. 9 and 10) notes that the grassland opening provi~es a 
foraging area for elk, antelope, and deer and a hunt~ng area 
for raptors~ We believe that the loss of this area should be 
mitigated by the creation of another forage opening. The site 
for this new opening will be selected in consultation with 
State of Arizona wildlife officials to avoid areas with 
existing habitat values. Careful selection of the site for 
mitigation will avoid the -shuffle- suggested by your comment. 

2-8 

Changes in attitudes resulting from the fear of radiation 
cannot be fully mitigated. However, we believe that the 
extensive monitoring and mitigation measures included in the 
Preferred Alternative should relieve most fears of radioactive 
impacts from the Canyon Mine. 

2-9 

This comment has been considered in the selection of the 
Preferred Alternative. 

2-10 

The Plan of Operations will allow only barren rock to be used 
in the construction of roads or other mine structures. 

2-11 

The EIS projects no impacts on old growth habitat. 

2-12 

The Plan of Operations assumes that no water will be discharged 
from the site. However, the EIS notes the possibility of 
exceptional discharges and the requirements of the NPDES permit. 

2-13 

We believe that the reclamation plan accomplishes the 
objectiVes stated in your comment. The EIS states that the 
mine site will be returned to -as near a natural condition as 
possible. - (~Section 2.5.2.) 
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2-14 

Roads which are part of the mine site will be reclaimed to as 
-near a natural condition aspossible.- (See Appendix B, 
pp. 14-15.) However, other road improvements or new 
construction for ore transportation will not necessarily be 
removed. We believe that certain improvements in the Forest 
road system may serve other management needs. However, the 
Preferred Alternative eliminates this concern because only 
limited construction and improvements are required. No roads 
will be constructed into previously remote areas. 

L-3 
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Forest Service Response 

3-1 

Money was one issue considered in Section 4.2.1 in order to 
estimate wages, capital investment, taxes, etc., derived from 
the mine, and thus enable a prediction of changes in 
employment, salaries and total gross outputs for Coconino 
County. Social and economic impacts are part of the overall 
factors to be assessed in any EIS but carry no more weight than 
other environmental considerations., 

3-2 

We do not agree that ·miningwill have a bad effect on the 
environment.· As summarized on pages iii - vii of the EIS, 
adverse impacts are substantially minimized by the 
implementation of the ~itigation measures specified in the Plan 
of Operations and other environmental stipulations specified as 
part of the Preferred Alternative. 

3-3 

The breadth of the ·survey· and analysis was dictated by 
scoping and the extent of likely impacts. All potential 
impacts have been analyzed in the EIS, including haul routes, 
downstream runoff, the Grand Canyon National Park and Coconino 
County. (See also responses 1-5 and 78-2). 

3-4 

The proposed mine is approximately 13 air miles south of the 
Grand Canyon rim. The mine is expected to have no effect on 
the Grand Canyon and can not be seen or heard from the Park or 
from the highway leading to the Park. Nor do we expect any 
environmental impacts that can not be substantially mitigated 
by the measures included in the Preferred Alternative. (See 
responses 5-1 and 7-1.) 
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May 22, 1986 at" ... · 

~t.:" -::: . 

Mr. Dennis Lun~ 
Kaibab National Forest 
800 S. 6 ---" Willi~, Arizona 

De~ Mr. Lund, 

This letter is in reference to the proposed canyon 
uranium mine. 1 feel several issues need to be addressed. 

First of all, ~iven the apparent demand for uraniUM 
it would sesm that mining co~panies would be actively 
involved in establishing a number of sites for future 
mining in and arouad the proposed site. Because of this 
likely sequence of events a more comprehensIve study of 
the enviromnental il'lpact, regio!lally, is in order •. If 
each propos~d mining aite is cO!lsiciered individually, 
the full scope is never assesasd. This ia extremely im
portant in lIght of the close proximity to Grand Canyon 
National Park and the Kaibab National Forest, both major 
recreational areaa. The impact of this proposed mining 
site and future mines must be studIed f~ther. I feel 
the following .pecific issues are important: 

1. 

2. 

~. 

4. 

s. 

Number and location of roads, Roads should be 
miniNal and should be loc~ted in areas that are 
not primary locals for wildlife ha~ltat. 

Impact on flora and tauna: Living conditions 
should not be disrupted and safety should be 
stressed reeardlng the human population In and 
around the area. 

ContL~ination of underground water tables and 
surface runo!t. In an area where water is a 
valuable resource we must protect it. 

Impact on the recreational value: Sucb thinr.s 
as more traffic, Visual impact a~d noise pollU
tion are included. 

Cost to the Forest Service in administration 
and loss of timber in the '!line area. These 
coats are impacting on the taxpayer. 

I reco~'Il.nd further study of a regional nature 
regarding enVironmental impact. In addition, it Is my 

I l'1lpression that the Mining Law of 1872 needs to be 
4-3 revised. Thank you tor your attention. .. 

L-4 

Forest Service Response 

4-1 

As part of the ElS the cumulative effects of three additional 
mines were generally estimated. Ultimately the level of these 
impacts will depend on the mine and haul route locations 
relative to other mines, water courses and important wildlife 
habitat and migration corridors. At present there are no known 
proposed mines other than the Canyon Mine south of the Grand 
Canyon. If in the future additional mines are proposed in this 
general area, data gathered through the monitoring program at 
the Canyon Mine will greatly facilitate the estimation of site 
specific and cumulative impacts directly related to any new 
proposals. Please see Section 1.2.2 for a more complete 
discussion of -Cumulative Effects.- (See responses 1-1, 1-3, 
1-4, and 78-2.) -

4-2 

Your comments are noted and have been considered in detail in 
the ElS. A summary of the alternatives and their effects on 
the issues and concerns, can be found in Tables 2.4 through 
2.13 of the ElS. 

4-3 

Please refer to response 2-4. < 
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May 22, 1986 at" ... · 

~t.:" -::: . 

Mr. Dennis Lun~ 
Kaibab National Forest 
800 S. 6 ---" Willi~, Arizona 

De~ Mr. Lund, 

This letter is in reference to the proposed canyon 
uranium mine. 1 feel several issues need to be addressed. 

First of all, ~iven the apparent demand for uraniUM 
it would sesm that mining co~panies would be actively 
involved in establishing a number of sites for future 
mining in and arouad the proposed site. Because of this 
likely sequence of events a more comprehensIve study of 
the enviromnental il'lpact, regio!lally, is in order •. If 
each propos~d mining aite is cO!lsiciered individually, 
the full scope is never assesasd. This ia extremely im
portant in lIght of the close proximity to Grand Canyon 
National Park and the Kaibab National Forest, both major 
recreational areaa. The impact of this proposed mining 
site and future mines must be studIed f~ther. I feel 
the following .pecific issues are important: 

1. 

2. 

~. 

4. 

s. 

Number and location of roads, Roads should be 
miniNal and should be loc~ted in areas that are 
not primary locals for wildlife ha~ltat. 

Impact on flora and tauna: Living conditions 
should not be disrupted and safety should be 
stressed reeardlng the human population In and 
around the area. 

ContL~ination of underground water tables and 
surface runo!t. In an area where water is a 
valuable resource we must protect it. 

Impact on the recreational value: Sucb thinr.s 
as more traffic, Visual impact a~d noise pollU
tion are included. 

Cost to the Forest Service in administration 
and loss of timber in the '!line area. These 
coats are impacting on the taxpayer. 

I reco~'Il.nd further study of a regional nature 
regarding enVironmental impact. In addition, it Is my 

I l'1lpression that the Mining Law of 1872 needs to be 
4-3 revised. Thank you tor your attention. .. 

L-4 

Forest Service Response 

4-1 

As part of the ElS the cumulative effects of three additional 
mines were generally estimated. Ultimately the level of these 
impacts will depend on the mine and haul route locations 
relative to other mines, water courses and important wildlife 
habitat and migration corridors. At present there are no known 
proposed mines other than the Canyon Mine south of the Grand 
Canyon. If in the future additional mines are proposed in this 
general area, data gathered through the monitoring program at 
the Canyon Mine will greatly facilitate the estimation of site 
specific and cumulative impacts directly related to any new 
proposals. Please see Section 1.2.2 for a more complete 
discussion of -Cumulative Effects.- (See responses 1-1, 1-3, 
1-4, and 78-2.) -

4-2 

Your comments are noted and have been considered in detail in 
the ElS. A summary of the alternatives and their effects on 
the issues and concerns, can be found in Tables 2.4 through 
2.13 of the ElS. 

4-3 

Please refer to response 2-4. < 
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Forest Service Response 

5-1 

We agree. No development will be allowed in the Park. 

5-2 

Health and safety of mine workers was considered in Section 
4.1.10. Public health "and safety has been considered 
throughout the document (see Tables 2.10, 2.11 and 2.12). 
Aesthetic considerations are included in Tables 2.5, 2.7, 2.8 
and 2.9. 

5-3 

Although we disagree with the term -fragile,- we do agree that 
all aspects of environmental impact must be fully considered 
and mitigated where possible, before mining can proceed. 

5-4 

As part of our Congressional charter, the Kaibab National 
Forest must generally be managed for multiple use. This 
includes various commercial activities such as timber 
harvesting, recreation, (including skiing, boating, hiking, 
etc.) livestock grazing, mining and wood gathering. 

EFN has the statutory right under the federal mining law to 
enter on open National Forest System lands for the purpose of 
conducting exploration and mining activities. The Forest 
Service does not have the authority to categorically deny 
operations proposed under the mining laws. Development of-a 
mine is subject to approval of a Plan of Operations and the 
Forest Service must adhere to the provisions of NEPA and mining 
regulations in the review of plans of operations •. Review and 
modification of such plans ensures that the mining operations 
will be conducted in a manner which minimizes or prevents, 
mitigates and repairs environmental impacts. 
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Forest Service Response 
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Health and safety of mine workers was considered in Section 
4.1.10. Public health "and safety has been considered 
throughout the document (see Tables 2.10, 2.11 and 2.12). 
Aesthetic considerations are included in Tables 2.5, 2.7, 2.8 
and 2.9. 
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Although we disagree with the term -fragile,- we do agree that 
all aspects of environmental impact must be fully considered 
and mitigated where possible, before mining can proceed. 

5-4 

As part of our Congressional charter, the Kaibab National 
Forest must generally be managed for multiple use. This 
includes various commercial activities such as timber 
harvesting, recreation, (including skiing, boating, hiking, 
etc.) livestock grazing, mining and wood gathering. 

EFN has the statutory right under the federal mining law to 
enter on open National Forest System lands for the purpose of 
conducting exploration and mining activities. The Forest 
Service does not have the authority to categorically deny 
operations proposed under the mining laws. Development of-a 
mine is subject to approval of a Plan of Operations and the 
Forest Service must adhere to the provisions of NEPA and mining 
regulations in the review of plans of operations •. Review and 
modification of such plans ensures that the mining operations 
will be conducted in a manner which minimizes or prevents, 
mitigates and repairs environmental impacts. 
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Forest Service Response 

6-1 

Several public meetings, both formal and informal, were held 
prior to the preparation of the DEIS and the FEIS, including a 
scoping meeting held pursuant to CEQ regulations. Public 
involvement included several meetings held in Flagstaff, 
Tusayan and Williams, widespread media coverage and 
distribution of over 2000 scoping letters and 700 copies of the 
DEIS to federal, state and local government agencies, Indian 
~ribes, news media~ organizations, libraries and individuals. 
Additional meetings were held with various special interest 
groups, as well as state and federal agencies prior to the 
preparation of the FEIS • 

. 6-2 

There will not be any ore piles left at the Canyon Mine site at 
the end of mining operations. This is guaranteed by the 
Reclamation Plan and the performance bond (see Section 2.5.2). 
The reclamation of mill tailings by Union Carbide is strictly 
regulated by federal law but, in any event, has been determined 
to be beyond the scope of this analysis. 
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The proposed Canyon Mine . .. 
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to have no adverse effect oneth!h~t t~e Canyon Mine is expected 
e~pect any environmental im act ran Canyon. Nor do we 
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lve. (See responses 3-4 5 1 . re erred _ ' -, and 8-2.) 
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Kaibab National Forest 
800 S. Sixth Street 
Williams, Arizona 86046 

Dear Sirs: 

May 13, 1986 
6342 East Hillcrest 
Scottsdale, Arizona 85251 

I am strongly opposed to the development of a 
8-1 proposed uranium mine on ~ational Forest Lands and 

areas adjacent to those lands. It would be a blight 
on truly one of the greatest Arizona and National 
monuments in these United States. Not only would it 
mar the beauty of our greatest national touri~t 

I 
attraction, but. one must consider the contamination 

8-2 of the surrounding river, wildlife, watershed and 
route along which the radioactive material would be 
transported. 

8-3 

One must remember to, as we have seen in the past, 
no matter how "safe" such a project may seem, one 
must take into account human error and accidents 
that could have a tremendous negative impact in the 
area. 

These are some of the main reasons that I as a 
concerned citizen and taxpayer am opposed to such a 
mine. 

y:e~~ 
~ Furcinl 

l-8 

Forest Service Response 

8-1 

Please refer to responses 3-4 and 5-1. 

8-2 

We urge you to read the EIS. Copies are available at your 
library or local Forest office. All possible environmental 
impacts have been analyzed and mitigation measures have been 
incorporated into the Preferred Alternative. 

8-3 

An EIS need not cons-ider remote, speculative or conj ectural 
impacts. The one accident that appears reasonably foreseeable 
is an ore truck accident. The probability of such an event is 
discussed in Appendix E, Section 5.5, pp. 27 and 28. 
Notification of appropriate agencies and the immediate clean-up 
requirements if an ore spill does occur, are discussed in the 
EIS Summary as well as Sections 2.5.5, 2.5.10, and 4.2.6. (See 
also response 60-1.) ---
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Forest Service Response 

Please refer to responses 3-4, 5-1,. 5-4 and 8-2. 

10-1 

Kanab IlaUonal Forest 
800 South 6th St. 
Will1a.ms, AZ 86046 

To the Kaibab Jlational Forest. 

April 16, 1986 

I would like to state lIy unequivocal opPOsition to uraniUII mines 
within or near Grand Canyon Wational Park (I am including the one 
proposed three lIiles from the northern bourxia.ry)~~ The JBXk belongs 
to all Americans - indeed the world - and preservation of the 
integrity of the canyon should be the overwhel.Jlling consideration. 
The proposal to exploit the park for uranium is unthinkable.' 

b;rb.~ 
7515 Ironwood 
Paradise Valley, 85253 

L-10 

Forest Service Response 

10-1 

Please refer to responses 3-4, 5-1 and 8-2. 
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Forest Service Response 

Please refer to responses 3-4, 5-1" 5-4 and 8-2. 
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April 16, 1986 
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within or near Grand Canyon Wational Park (I am including the one 
proposed three lIiles from the northern boUJKia.ry)~~ The JBXk belongs 
to all Americans - indeed the world - and preservation of the 
integrity of the canyon should be the overwhelJlling consideration. 
The proposal to exploit the park for uranium is unthinkable.' 

L-10 

Forest Service Response 

10-1 

Please refer to responses 3-4, 5-1 and 8-2. 



April 7, 1986 

Forest Supervisor 
Kaibab National Forest 
800 South 6th St. 
Williams, Arizona 86046 

Dear Sir: 

Charlotte A. Neyland 
2019 Polk 
Great Bend, Kansas 67530 

I am writing to oppose the proposed Grand Canyon 
Uranium mine. I grew up in the Williams area and 
the land is a much needed habitat for wildlife 

11 11 
and plan.ts of that region. So much destruction of 

- wildlife and land has already taken place in and 
around the Kaibab National Forest. Look at what 
happened to the Mountain Lion and bear in that 
area? Stop this land rape! 

Sincerely, 

{?;(tt/kiz. // ~ 
Charlotte A. Neyland 
KANSAS EARTH FIRST! 

L-11 

Forest Service Response 

11-1 

Potential impacts to wildlife are summarized in Table 2.7 of 
the EIS. In addition, please refer to response 8-2. 
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area? Stop this land rape! 

Sincerely, 

{?;(tt/kiz. // ~ 
Charlotte A. Neyland 
KANSAS EARTH FIRST! 

L-11 

Forest Service Response 

11-1 

Potential impacts to wildlife are summarized in Table 2.7 of 
the EIS. In addition, please refer to response 8-2. 
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Forest Service Response 

12-1 

Please refer to responses 3-4,5-1, 5-4 and 8-2. 
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Forest Service Response 

12-1 

Please refer to responses 3-4,5-1, 5-4 and 8-2. 
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Forest Service Response 

13-1 

Please refer to responses 3-4, 5-1 and 8-2. 
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Forest Service Response 

13-1 

Please refer to responses 3-4, 5-1 and 8-2. 



Forest Service Response 

14-1 

Please refer to responses 3-4, 5-1, 5-4, 6-2 and 8-2. 
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Forest Service Response 

14-1 

Please refer to responses 3-4, 5-1, 5-4, 6-2 and 8-2. 

14-1 

L-14 



Mr. R. Dennis Lund 
Kaibab Nat'l Forest 
800 S. 6th Street 
Williams AZ 86046 

Dear Mr. Lund: 

20 Hummingbird Lane 
Sedona AZ 86336 
May 2, 1986 

Re: uranium mine proposal near 
Tusayan, 2 miles S of 64 

To construct a mine in the Kaibab National Forest would be 
adding potential disaster to known disaster. 

In view of the most recent "accident" in the Soviet Union 

t
at theChernobyl reactor area, and the unclean history of the 

15-1 United States' nuclear power industry and weaponry testing, our 
government reaps "power beyond power to control". 

It would be wise to review the tapes of the June 6, 1985, 
ABC TV documentary, "The Fire Unleashed", a 3-hour view of 
"incredible cost and mismanagement" in nuclear production. The 
four-part story included: (1) proliferation of nuclear weaponry, 
(2) the lethal legacy of radioactive wastes, (3) the nuclear power 
industry, (4) U.S.-Soviet arms race. 

PLEASE STOP THE ADMINISTRATION'S WASTING THIS WORLD 
AND ITS INHABITANTS 

Sincerely, 

Copies ~ent to Senators DeConcini & Gabladon & Gov. Babbitt 

L-15 

Forest Service Response 

15-1 

The scope of the Canyon Mine EIS and the Forest Service 
jurisdiction is outlined in Sections 1.1 and 1.2. Please refer 
also to the response to comment 8-3 for a discussion of EIS 
consideration of accidents. 
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In view of the most recent "accident" in the Soviet Union 

t
at theChernobyl reactor area, and the unclean history of the 

15-1 United States' nuclear power industry and weaponry testing, our 
government reaps "power beyond power to control". 

It would be wise to review the tapes of the June 6, 1985, 
ABC TV documentary, "The Fire Unleashed", a 3-hour view of 
"incredible cost and mismanagement" in nuclear production. The 
four-part story included: (1) proliferation of nuclear weaponry, 
(2) the lethal legacy of radioactive wastes, (3) the nuclear power 
industry, (4) U.S.-Soviet arms race. 

PLEASE STOP THE ADMINISTRATION'S WASTING THIS WORLD 
AND ITS INHABITANTS 

Sincerely, 

Copies ~ent to Senators DeConcini & Gabladon & Gov. Babbitt 

L-15 

Forest Service Response 

15-1 

The scope of the Canyon Mine EIS and the Forest Service 
jurisdiction is outlined in Sections 1.1 and 1.2. Please refer 
also to the response to comment 8-3 for a discussion of EIS 
consideration of accidents. 
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Please refer to responses 3-4, 5-1, 5-4 and 8-2. 
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Please refer to responses 3-4, 5-1, 5-4 and 8-2. 
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Please refer to responses 3-4, 5-1, 5-4 and 8-2. 
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Please refer to responses 3-4, 5-1, 5-4 and 8-2. 
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Please refer to responses 3-4, 5-1, 6-2 and 8-2. 
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Please refer to responses 3-4, 5-1, 6-2 and 8-2. 
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20-2 

Supervisor z..on&rd Undquiat 
Xaibab National Fore at 
600 S. 6th st. 
Will1& .. , AZ 86046 ~ 

To the SUperviaor. 

~-

/ .~"" 
f , 

:~. 

" 

" 

/ 

I 
In reviewing· the DrirS tor the· propoaed Ca.nyon uraniWl aioe, .ev.ral. ie.uea 

bav. aurfaced &II concerns. At the heart. of the aiDing bSla lies the obaol .... 
c.nae of the· General Mining Lava. In the 1800'. the policy of govemaeot. lanu 
being "free and open" t.o .xploration vu aore appropriate to the .. at. iUS it W&III 

aparaley populated and relatively 'Illexplored. Toda.y t.he RIGHT to puraua aiDing 
operatiolUS on public lands reg&rdleaa ot th.ir proxiaity to naturaJ. vondere, 
populat.ion centers or aites or cultural, iaportance should be reevl.l.l.I&ted. The 
public .ust lean too n.Avily on govema.nt officials entruated to protect ra· 
source a frca &dvers. environaent&l iap&et. In the hiatory of uraniua .tn1", 
aaDy b&rdahipa Mve been ;Ul.owad to people of the Four Cornera and auch degra-

I cl&tion -of the land. . What other u.ra.niua aines lla.a b;FHI· oparated in the U. 3. ? 
What ia their .nrironaent&ltrac4 record? 

On page 1.6 the atateaent i. &&de that "coaaents which deal with tn. d.aire
ability of nuclear power ••• or the disposal ot high level nuclev wa.stee would 
not. be ad~.e8d in thia docuaent be~uae the apact of thia propOsal on auch 
lsauea ie too far reaoled for ae4n1ngtul analyaie. to For a&ny of ua concerned 
over 't.he .nvironaent&l iapact ot uraniua eilling at the canyon it i. precia.ly 
the.. iasues which generat.e concern. The. governaent policiea which &1low auch 
d.velo~ent to continue are beyond the .acope of thiareport but. be~uaa such 
operations are allowed, this doe. not l.l.low .. ining operat.ions auch u,i;F!I to 

20- 3 1 be abaolved- of responsibility to future generations. i/hy, if the dcaestic uraniua 
aark.t. la tOdepreased", has ~FS decidad to ain. at the Canyon? ijhy doea this 
·DEIS "&n&l.yse potent.ial cWluJ.&t.ive iap&eta by hypothesizing the addition of . 
.... ra! nev ain •• in the &rea developed concurrently with the Canyon aine?" 
Th.y aust. be considering aany aore aiDing operation. since their aill baa a 

20-4 1 d.aign capacity far .xceeding current production and the addition ot ;the Can. 
yon aiD. could add only 10.. to present· capacity. Wha.t ie the r.gion&l. iap&ct 
of thi. iDcreued. uraniWl aiDing on tba northern Arizona aDd Four Corners areu? 

20-5 

20-6 

A tb1:rd &rea of conc.rn ie the up&C't of the Canyon ain. on the Hat.i n cul
tloltee of the &rea. By law, consultation ahould hav. been &&de wit.h the HaVuup&1 
&Del Hopi Tribes in an "atte.pt to protect auch resourc88 froa theft. va.ndaiiu., 
reaov&l. or other direct or indirect adverse iap&ete, by d.&t& recovery •• ite re
cov.ry or avoidance. to My concern here ia not with archaeology but with living 
people. withtba current \lBa of the RedAll Aquifer by theae tribe. 1Dclud1ng 
tradition&l. " ... aDd. the aacredne .. of thie localaourc. of pure water iD an 
arid region. There are traditional ·Hative people of t.he H&vaaupa! and Hopi 
K&tiOJUI ..no do not 1I&Dt. this ... tar auppll enct&nsered at &D1 coat.. 

Thie bringe "p ay fourth &n.d tiDAl concarn. the contaaination of wit&ce 
&ad p-OWIdvat.er. In .. cUon 2 • .5.5 WIder ore h&ulage control EFI ia cb&rged 
With t&ltins wediate action to clu.n up any spill a "lUll ... tM appropriate 
... nclea deea that auch action ia prev.nted by conditiona beyond the control 
of iFJI. to In all_ ot the acen&rioa preaented. the ore haulins rout. atopS at 
c....ron. ~t are the road conditiona north otcaa.ron? Vh1ch coaauniti.a 

L-20 

Th.n appeara to be a contradiction in p&ra«raph 4, pap b, concern1Dl 
groundwat.r cont&ai~tion. The atateaent cont.nda that coataainatioo ia reaota 
bacauaa the Redlall Aquif.r 18 1,000 tt below the aioe 18t, 00 ~ 2.10, 16, 
it ia"boped the drilling of the ain. ah&tt aay ~.nerate a now ••• troa the 
bua or the Coconino Foreation at a d.pthofl,OOO ft... 1iMt. about taaUns 
trca the Coconino Foraa.Uoo? I &1ao han Concern about poeaibla fractures in 
the rock belov the aina shaft &nd. the brecc1.& .foraa.tion. An verticl. cracks 
poaaible io these f~tiona? If th.y &reo are not chances for contaaination 
greatly increa.aed because ofauch quicku now to the Redvall Aquifer? It $.. 

.&1ao atated that thia &rea ie a "aod..rata eaiaa1c &CUrity Sone aDd. ~thAt _jor 
fault. "bave not bean carefully atudied." 

It. ia of turtber concern to .. th&t the lEIS reada "additional ainaa ahould 
create no cuauJ.&t1ve iapacta on aurf&Ce water or groundwater qU&l1tt." Then 
it goee on to .., th.i.t if tvo aina. druDlid into the ... e &rea and·a flood. 
vere to occur, there would be a d&ngeroua rel .... ot radio&etivity. Proaia .. 
of "rapid diaaipation" and "iaaedJ.&teclea.nup" do Dot &1la, ay feara. Are 
the .. cleanup coate included in projectiona? H&a a borld. be.n turtliahad by 
i;FlI to cover auch coata? 

'I'b&Dk you far Jau.r concern reprIl1JlS·th1a critical. i.aua. ieply MY be 
.. at to a. at. )Zl) H. Alta nata B 

Flagatatf, AZ ~l 
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Supervisor z..on&rd Undquiat 
Xaibab National Fore at 
600 S. 6th st. 
Will1& .. , AZ 86046 ~ 

To the SUperviaor. 
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not. be ad~.e8d in thia docuaent be~uae the apact of thia propOsal on auch 
lsauea ie too far reaoled for ae4n1ngtul analyaie. to For a&ny of ua concerned 
over 't.he .nvironaent&l iapact ot uraniua eilling at the canyon it i. precia.ly 
the.. iasues which generat.e concern. The. governaent policiea which &1low auch 
d.velo~ent to continue are beyond the .acope of thiareport but. be~uaa such 
operations are allowed, this doe. not l.l.low .. ining operat.ions auch u,i;F!I to 
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cov.ry or avoidance. to My concern here ia not with archaeology but with living 
people. withtba current \lBa of the RedAll Aquifer by theae tribe. 1Dclud1ng 
tradition&l. " ... aDd. the aacredne .. of thie localaourc. of pure water iD an 
arid region. There are traditional ·Hative people of t.he H&vaaupa! and Hopi 
K&tiOJUI ..no do not 1I&Dt. this ... tar auppll enct&nsered at &D1 coat.. 

Thie bringe "p ay fourth &n.d tiDAl concarn. the contaaination of wit&ce 
&ad p-OWIdvat.er. In .. cUon 2 • .5.5 WIder ore h&ulage control EFI ia cb&rged 
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... nclea deea that auch action ia prev.nted by conditiona beyond the control 
of iFJI. to In all_ ot the acen&rioa preaented. the ore haulins rout. atopS at 
c....ron. ~t are the road conditiona north otcaa.ron? Vh1ch coaauniti.a 
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groundwat.r cont&ai~tion. The atateaent cont.nda that coataainatioo ia reaota 
bacauaa the Redlall Aquif.r 18 1,000 tt below the aioe 18t, 00 ~ 2.10, 16, 
it ia"boped the drilling of the ain. ah&tt aay ~.nerate a now ••• troa the 
bua or the Coconino Foreation at a d.pthofl,OOO ft... 1iMt. about taaUns 
trca the Coconino Foraa.Uoo? I &1ao han Concern about poeaibla fractures in 
the rock belov the aina shaft &nd. the brecc1.& .foraa.tion. An verticl. cracks 
poaaible io these f~tiona? If th.y &reo are not chances for contaaination 
greatly increa.aed because ofauch quicku now to the Redvall Aquifer? It $.. 

.&1ao atated that thia &rea ie a "aod..rata eaiaa1c &CUrity Sone aDd. ~thAt _jor 
fault. "bave not bean carefully atudied." 
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Forest Service Response 

20-1 

~ Section 1.1.1 and response 2-4. 

20-2 

EFN is presently operating three uranium mines in the Arizona 
strip (north of the Grand Canyon) and have operated uranium 
mines in Colorado and Wyoming in the past. Public comment and 
interagency discussions suggests that their track record 
appears very good. 

20-3 

Please refer to response 1-8 and 5-4. 

20-4 

Please refer to response 78-2. 

20-5 

As noted in Sections 3.1.11 and 4.1.12, consultation with the 
Havasupai and Hopi Tribes began when the proposed Plan of 
Operations was submitted by Energy Fuels and is continuing. 
The text of the EIS has been revised to include additional 
information from the Tribes. (~also responses 60-2 and 61-1". 

20-6 

For a discussion of potential groundwater impacts, please refer 
to the responses to letter 61. 
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Leonard A. Lindquist 
Forest Supervisor 
Kaibab Nation~l Forest 
800 South 6th Street 
Willi~s, Arizona 86046 

Dear ~r. Liridquist, 

rhank you for the copy of tee Draft Enviro~T.en~al I='",act Stat~~er.t on 
the Canyon Uraniu~ ~ine. J~ile I find a s~eat de31 of ~sef~l infor=.a
tien in t.,is state=ent, I have even mere questions 3nd c~ncerns rE:ar~
in: thE :::ine. Fcllo\':in- are ~is:ussion3 of ''.lst a fe:: of ~y conesr::.s, 
r:r.ich I tope YOt; 'A'ill considsr in draftinG the final EIoS. 

1. I'T.r:act~ on ~ine .;;: ~;~ers 

::aile your re~ort (3ec<:.ion 4.1.10) states that "urani:.;~ :::iners wor:<; an 
average of 1:) years un:ier.::;rour.:i," :::ar.j· '::or;:ers :na:.i be e::-.:.lo:/ed. :::ucn 

i~~f~~~dt~~sa;n~~~:~~~Gf;;~i~a~t;~!tr~i~~Z~~~c~~~~r:.~;~~O~a~~~i~~~;r. 
Vic~i:::s, Afri! 1C-14, 193), w~ic~ quote. 2 Navajc ~i;ers ~~~ have, along 

:;~h 36h;;~r;3.~~~~~~ti ~~f~~r'3ft f~~~l~h:e:;f~~!~ ~:! ~:~;~€ t~r~~i~~~[~.~ ~;.<:.~ 
account long-ter.! :::ir:in5 ',vorkers ratiler than si::-.:;-l~' speaE.ing ~f 
statistical " ave!'a:·Es. II (' 

In the sa:::e paragra;h of the :r:S, the possicility :f dan£erous e~::s
ure t:l radon't;as :n ~!:e part of :::iner.s is a;;:a!'entl:' s,"~isfied :::. t::.e 
ccr.clusion H.at "Ti,e c:.;~ulative 1:' to 2;.L!: is 'I:e:~ :e::'J·.'; tl:e: 1::: ' .. :':: 
value where 5tu:!ies i::dicate possible incrf:a::es in l'..lnG ca::.c ,,:" :::i;-::t 
aFpear." r.o\,:ever, there is disacree:r.ent a:: to ';:hetl:·_!" the 1:;;: :.:':-: va:'.le 
represents a truly safe ex~esure le~el to radon g:5. I~ the cn:l;se~ 
arti:le by Dr. ~ei:s, the suggestion io =a~e th3~ t~e c:.;!'rect stD=~a~~ 
'is far too bigh, "pcrhaFs by a factor 0 f 1:." If thi" i= true, t::er. tl:e 
1:) to 25 ':lL:: ... :ouli still be far too high. "It r.0'.'1 at:;esrs t::.::t ~l:e:-: 
:!lay be no thresi:.:>ld e!'fec':. for radon dau~;.ter i:1ducec. cancers," :r. · .. s:"s:o 
continues. If so, (ar.d ~e ~ay not have the ane~e~ fo!' years to c=~~:, 
then ~e are doin~ notl:in~ lesz thar. plaYin~ ~itt ~eo;::ed lives i! :e 
are willing to open another nuclear mine. -

2. Lew-level Radiation Exrosure to ~earbv Pc:ula~iocs 

The proposed Can~'on Uraniur.: Mine is very close to !:ative k::ericsn l,n:::s 
whose inhabi t.!!:1ts have already suffered frot: r.:ininc operaticr.s i:-: :!1e 
area. Plea::e see the article enclose::: on radiation and birth defEc"':s 

21-2 by Evelyn Oder.. She e:n:;hasizes that we r.:ust conside:r total eX:-02u!"e 
from all sources; fallout, contar.:inated water, plants, etc. i'i!".':'le ·".e 
do not yet havt all the ans· .. :er::; rega~dinc lO;':-level radiation efr cts, 
the7"e is sifrnificant evidence that it causes birth ce!ects, and 0 ::e!' 
3er~0"JS ill:1os::. I t::izv. the E:viience is sufficient to very str~ fl:' 
question the opening of anoth~r ur~niJm ffiine. 
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3. Radiation Exposure to Grand Canyon Visitors 

The proposed ~ine is very close to the Grand Canyon, one of the ~ost 
popular parits in the United States. '::hile I understand that urar.iu:r. 
mines are in operation near the park at the North Rim, still most 
viai tors gather at the South Rim, in the area 0 f the proposed mine. 
Aside froc the obvious detractions the mine would cause ·racation"rs, 
thousands of people may be ex;::osed to 10Vi-level radiation fro:n e'/ery
day mine operations, and in the case of a major accident, th~usands 
may suffer ,serious illness as a result. As 'Ne all are a'::are, accidents 
'/:ill happen, even in the best of circUlr.stances. Are we ·;;i:li:--.C to tai.e 
these risks? 

I very strongly feel that we cannot. The very high ris~s to ~iners, 
the as-yet unkno~'In effects 0 f 10Vi-level radiation, birtr. de!ects. 
long-berm genetic da~age, pollution of the Grand Canyo~; I ~r.i~~ are 
enougr: reasons to say no, we :&ust not allow this to r.aL,pe~. 

;;e :::ust, first of all,' respect the health and 'Nell-bei::: cf a:'l ::-.int:rs, 
residents, and visitors, before bo,':inC to the interests of t:-.e ::::'r.i::~ 

co:::panies. 

T~ank you for considering my I lOOK for~ard to hearir.! yo '.1.. 

Sincerely, 

f!:r.::: P-----
Enc .(3) 
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EPA has also suggested the possibility that effects may be 
associated with lower exposure levels. The text has been 
revised to reflect these differing opinions. (See response 
87-12.) -

21-2 

The EIS models the potential exposure to radon gas and 
concludes that exposures will be within the natural 
fluctuations of radon in the environment (see section 
4.2.5.2). We believe this issue is adequately discussed in the 
EIS. 

21-3 

While the site of the Canyon Mine is relatively near the Park 
boundary, the distance is sufficient that any emissions will be 
dissipated well before they reach the Park. In addition, those 
areas with significant visitor use are even more distant. Park 
visitors will experience no additional radiation exposure due 
to operation of the Canyon Mine. (See Section 4.2.5.2.) 
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April 19, 1986 

Re: Draft EIS Canyon Uranium ~ine 
Leonard A. Linquist, R. ~ennis Lund, et. al. 
Kaibab National Forest 
800 S. 6th Street 
lY":Llliams, .\rizona 86046 

Dear Sirs: 

Michael A. Brown 

P. O. Bx 452 

Flagstaff, Az. 86002 

rhis letter is in response to the Draft EIS Canyon Uranium Mine 

issued Feb. 25, 1986. rhe first part of this response is "beyond 

the scope" of the EIS document and process. I found it necessary 

to discuss such material anyway, i~r~~r to allow the F;S. the 

o~por~unity and possi~ility of perceiving the kinds and levels of 

alienation that some individuals have as a result or F.S. policy, 

~rocedure and process. rhis aliena~ion do~s not, however, preclude 

reasonable relations with certain F.S. personnel, but only the 

r.S. as a whole, as an entity and arm of the U.S. corporate 

military machine. lvhile I C.3n and do respect F.S. eQployees, I do 

not respec~ the U.S. governmental entity as it ·manifests in thugs 

thre3tenin~ me bec.3use or my views. 

I have experienced the U.S. corporate machine on a personal level 

as spiritual war in an eifort to preserve, the hucan for~ as a 

vehicle for conscious evolution. \Yith the F.S. in Arizona I have 

so : ... r 10:ot. the war. I have railed to influence .it in halting the 

cuttin~ or pinon ~ines for Christmas trees, cable logging of virgin 

canyon tree stands, ch::ining of junif)ers, limitations on ORVS, 

protectio~ of the San Francisco Peaks, to cite a few concerns. So 

I am under no illusions in regard to preventing uranium mining 

activity on F.S. lands. 

Americans failed to learn a lesson from the Challenger disaster

that we need to create beauty in our earthly nest before we can go 

elsewhere. Similarly, the F.S. cann~t see beyond the scope of 

Canyon EIS and perceive the. entire U.S. nuclear program. Only 

individuals will be able to do this. Only individuals can change 

the a~end.3. ~o I appeal to the individual who reads this. : You may 

L-22 

not be able to do anything about the P.S. machine, but no one 

can make you agree with it inside yourself. 

I believe·that the U.S. nu~lear program is the ~ agenda in 

F.S. decision~aking on this. This program is beyond all public 

input at any level of ~overnment. It is an evil force and until 

it ·sees the light of day of public scrutiny it will continue to 

threaten us all. It is for this reason that I believe that to 

da~e there are no laws pertaining soecificallv to clean-up of 

uranium mines. As to the 1978 Mill Tailing Control .\ct:, not one 

private abandoned mill tailings pile has been cleaned up.Also, 

the 25 millirem st_andard for max~um permissable radiation dosaees 

to the public specifically excludes radon daughters. 

It is for this knowledge and h~anisticconcerns I have pertain~n~ 

to these issues that my mail has been extensively interfereu wi~h 

and considerable surveillance has been conducted al;ains~ me. ~,·hat 

is also beyond the scope of the F.S. is that this is not a free 

country. 

The !)rart EIS states on page iv _n the apparent lack of any 

envirorunental degradation (other. than visual) caused by the 

0~er3tion of the Orphan". This statement is not only misle.3dinc, 

it demonstrates the continuing criminal negligence .3n:i conspir::c'" 

oi the U.S. government to perpetuate harm via the (.5. nuclear 

proqram on the American public, while evading public in~ut and 

attempts to rectify some of the serious problems wi~h this 

unbei<no,mst pro~a."l1. 

Using two f.3irly sensitive scintillators I spent several hour~ at 

the Orphan ~line site cou.'1ting blips per minute and 3ver.lg"i~:; them. 

At Powell Monument and near the par!dng lot counts ;Jer minute 

averaged about 1! time~ natural background - 37 countz per minute. 

At the mine site outside of the fenced-off area, readings of 

ambient radiation ranged as high as 1.2 to 2 c:illirc!::s per hour. 

setting off the radiation alert on the set an~ pinning the needle 

on the lower scale. Un!cnown numbers (in the thousands) or tourists 

walk past this place on the rim every year. They are subjected to a 

definit~ hazard. Upon cursory investigation via interviewi~g 
several passers-by, at least 90% were unaware of the hazard they 

were being. subjected to. If an interview with one pregnant woman 

.is anv indication of the level of awarenes. of the hazard, the 
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F.S. facile conclusion of lIapparent lack of any environment~ 

degradation" has been a,very successful campaign in hiding the 

problem. 

If a park ranger on tour were to stop at Powell r>lemorial 5 times a 

day for 10 minute talks, it is conceivable that he/she could 

receive more than the 25 millirem fuel cycle standard set by 40 

CFR 190 ove~a 1 year period on the job. 

That 40 CFR 190 specifically exempts radon daughters is a fault 

with the Idw, not with the serious nature of the problem. Also, in 

light of the National Academy of Sciences cLlim that all increases 

in exposure to radiation carry with it increased risks in terms of 

adverse health effects, the Orphan Mine could be considered a 

health hazard and tourists might be excluded from the area or at 

least warned of the risk of a~proaching the vicinity. 

~
AISO' the entire uranium ore haulage route to the ruba City 

abandoned mill site has an average radiation level that is auq-

22- mented about 20% over natural background (:7 counts per minute), 

presumably from dust blown out of uncovered urnaium ore trucks 

and deposited by the side of the road in the past. 

This augmentation was found by measurin~ ~lips per ~inute next to 

the road and comparing it to levels found 100 ft. distant from the 

road (averaging 23 counts per minute) in a half dozen places alone 

the route. 

So si~ce the Forest Service nor any other r.s. aaencv seems willinc 

to investigate this matter as to problems presented by the old 

Orpnan Mine, and since the government has yet to institue any 

laws pertaining to uranium mine clean-up, this author finds it 

doubtful that Energy Fuels or the govern~ent will clean up the 

future:mess created by the Tusayan ~ine. 

History speaks louder than F.S. gyration in this EIS process. If 

the U.S. and private uranium industry has failed to clean up any 

of the past uranium mess, why should we, the public, believe they 

will do anything about it in the future? 

7n considering or'e haulage road options: One blaring 

option presents itself to me that the F.S. does not ever consid.:r 

~ 
or discuss in the Draft EIS. Why taking F.S. road 302 to F.S. 

22- road 310 North to Highway 64 was not considered in the road 

haulage options is a mystery. It is obvious that this route 

would involve the least impact on the environment and minimum 

amount of road work and expense. Why the F.S. avoids discussing 

thi~ option; I think the public at least Jeserves .an explanation. 

The Union Carbide lYhite ~fesa Mill is another issue beyond the 

scope of the EIS. Union Carbide is a corporation who's dealings 

with hazardous substances is not particularly reputable. \Yhen added 

to the fact that they possess several abandoned mills in Colorado 

who's likelihood ~'l~otential for disaster similar to the magnitUde of 

the 1979 United ~uclear Churchrock, N.~I. spill might be character

ized as inevitable; the F.5. nondiscussion of the"li~cen'ed mill" at 

White ~esa is disconcerting. United Nuclear was li.censed at Churchrock 

before and after the 19i9 mill tailings pond spill. They violated 

state and federal water standards more times than not with their mine 

dewatering and mill wastes after the'1979 spill. They finally shut-down 

for good in 1983 lea~1'ng behl.'nd a "d bl. consl. era rY contaminated Rio 

Puerco. Also, as mentioned earler the Ur·anium Mill Tailings Control 

Act of 1975has failed to produce any results in terms of cleanup of 

private industry uranium mill tailing wastes after S years. 

So, the concerned public believe the federal government should 

come up with a comprehensive pro~am of dealing with uranium wastes. 

The problem is of such an extent that a moratorium on uranium mining 

shou~d be considered. This moratorium should re~ain in place at 

least until past uranium wastes hazards have been mitigated up to 

the present state of the art of uranium waste control technology. 

A schedule of dealing with wastes and allocations to meet these clean 

UD costs sho~~d be provided by industry and government according to 

responsibility before uranium mining operations continue. Union 

Carbide should clean up their mess in Colorado and South Dakota before 

they are allowed to proceed with milling operations in Utah. 

Th~nk you for you~ time and consideration of these matters. 

yours trul'j, 

Michael A. Brown 
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~B~~ 



Forest Service Response 

22-1 

While radiation levels near the Orphan Mine site may be above 
background levels in other areas due to naturally occurring 
radiation, there is no evidence that those levels are harmful 
or that any hazard exists. We have made the National Park 
Service aware of your comment so that it may review the 
radiation exposure to Park employees and visitors. 

We believe the potential radiation impacts of the Canyon Mine 
are properly described in the EIS. (See Section 4.2.5.) 

22-2 

We have no evidence to indicate that radiation along the 
proposed haul routes has been increased by past ore hauling 
practices. Furthermore, ore trucks from the Canyon Mine will 
be covered. 

22-3 

The haul route option suggested was considered, but eliminated 
from detailed consideration for two reasons. First, following 
Highway 64 as suggested is significantly longer than other haul 
route options in the same area. Second, this alternative would 
require ore hauling for ove~ 13 miles within Grand Canyon 
National Park. We see no reason to consider hauling through 
the Park when other, environmentally superior, haul routes are 
available. 
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may 4, 1986 

Mr. Leonard A. Lindquist 
forest Suoervisor 
Kaibab National Forest 
800 South 6th St. 
Williams, Arizona 86Q46 

Dear Mr. Lindouist: 

This letter is in re~ponse to the DEIS State~ent issued to ~ll of 
us feb. 29-'86. It is in resoonse to the Dro~osed ol"n of o-erations 
submitted in October, 1984 by Energy fuels~ Inc. for the ~eve!op~ent 
of a Ur~nium r,ine 13 miles south of the rim of the Grar.d Canyon on 
the Tus?yan Ranger District of the Kaib~b NatiJnal Fore~t. 

Last sJring or may 15, 1995 many citizens wrote letters of c=ncern 
and attended the Canyon rine ~ublic Sco~ing ~eeting on the NAU 
Ca~aus. ~any ~r=f~und pnd meaningful questi~ns ~ere a~~ed reg~rding 
~otentially d?~ger~us ~azards to the Canysn ~ree sh~uld this ~i~ino 
oroject be established. All of us, I am sure •• can ~nderst:n~ the -
issues that c~n be monitored ~ithin. the Forest Service bo~nde~y lines •• 
such as the ootential i~~~cts on wildlife, veget~ti~n, lo=~l 
eCJno~i~s, transoort~tion systems ?nd the gener?l ~ana~e~Ert ~f the 
National Forest :>nd Grard Canvon. tlJe a:"oreciate the '.··~rk cone Cy 
the scecialists and c~nsultants who were chosen to assist ir the 
evaluation of issues relating tc radiation, air ou~lity, s~rf~ce end 
ground water. 

The third car?graoh i~ your letter, however, to all cf us •• ~"d 
a~tac~ed on toa of the co~y Jf the DEIS-Feb. 29-'86 •. c:~cerns ~e 
dee,ly. I quote: 

"During the public i~volve~ent orocess, several other issues 
surfaced which are outside the scooe of this analysis. 
Comments ~ertaining to the desirability of nuclear ~o~er or 
other uses of orocessed ur?nium, or dis~osal of hi~h level 
nucle~r wastes. are not addr"essed in the DEIS bec:'..!~e the 
impact of a mine orooasal an these issues is too f~~ r~mcved 
frJr mean ingf'Jl anal ysis. Simil arl y, det"iled cons ider::o r. ion 
?f issues rel~ted to the c~nsecuerces cf o~st Urani~~ ~ining 
1n other areas in north~rn ~ew mexico ~nd Arizona ~re also 
beyond the scoae of this DEIS." 

The ohrase •• 'dis~osal of high level nuciear ~astes ~re not ~ccressed 
in the DEIS because the im~act of a mine orooosal or these issues 
is too f~r removed for mee~ingful analysis' •• leads ~e to believe 
you ~re by-cassing o~e Qf the most serious a~c acute f~ctors th2t 
could h~ve .the D-terti?l of affecting not only the entire c~vi~~r.~ent 
and health concerns in the Kaibeb National forest but to the ~~V?jo 
and Hopi Incian lands northeasw~rd across state hiways le~di~o into 
Blandi~g Utah. -

The issue and o~tentially gr-ve f~ctor in this matter is the tr~c~ 
~lem~nt-SEL[~IUM. 

L-23 

To define what Seleniu~ i~ ••• is difficult. I have chosen to enclose 
many articles and copies of public3tions defining it and re9~~cing 
the very latest of investigations and research on it •• stemming 
basically from the findings in the S~n Joaquin Valley and nerJetrating 
the closing of the Kesterson Wild Game R efuge •• in spring-'8S. I 
must tell you that I am the daughter of the late Dr. O. A. Be?th •• a 
University of Wyo~ing orofessor who dedicated mast of his arofessional 
life in Research Chemistry, Dlant Pathology and toxic Selenium as it 
r~lated to livestock oois~ning in Wyoming and the West. His eerly 
pioneer research on Selenium was referred to in the Celifar~ia/Kesterson 
Drobe, oroving out in certain factors, what he dis·covered 50 years ago. 
He was very well aware of various snecies of 'Indicator' ala~ts
(Astragalus s~ecies) •• indicating highly seliniferaus a~eas in ncrthern 
Arizona. ~ unique indicator ~lant •• naTed after hi~ •• ~str?o~lus ~eathii •• 
was discovered by him 10 ~iles south of C~~erDn an the r:oenko~i 
for~ation on hiway 99. many ti~es he took renowned geologists with hi~ 
to identify highly seleniferous beds in Arizona. The enclosed Je=es 
fro~ his book SELE~IUM/1964/Resenfeld & 8eath/ccade~ic Dress •• indIcate 
that certain SUDi and Her~it shales are seleniferous. These shales 
are the ones that you indicate in your diagra~!page 3.3-Fig.3.1-
de~icting the core that Nuclear fuels will be drilling into for ~renium 
ore. It is very well known that Uraniu~ is generally aSSOCiated, and 
synergistically reactive, with Selenium. . 

In t~is year 1996 •• and during this past decade •• ve~y mea~ingful and 
phenomenal discoveries have been made with regards to envirJn~ental 
matters •• both from the stand'Joint of i~orovements and hazards that 
were unknown a few decades· back. We must recoor.ize th"t one of tnese 
acutely hazard~us discoveries •• is the Dower of-Seleniu; as it 
synergistically becomes reactive ~Jith Ur3nium •• turns toxic fro~ its 
inorganiC stage to organic as it emerges to the soil thru the me?ns 
of ~ater a~d joins the forces ~f nature •• sun •• rain and wind. The issue 
a~d the Dower of Selenium c'Jnt~~ination ~nd ooisoning to all for~s of 
life e~erged acutely last soring- 1 8S in the San Joacuin Valley to the 
ooint where it was researched by ast,·te reMorters on the Sac=a~e"to 
Bee ~ews"aD~r •• with ~r. Tom Harris, lead re~orter. Event~elly it led 
to a full-fledged investigation by the De~artme~t of Interior under 
mr~ Hodel's direction and 3.7 million d'Jllars was allocated to confirm 
the Beels findings. I enclose the condensation of the three Da=ers 
written by highly back grounded re;orters on the Sacr~~ento ~ee--
Seat. 8-9-10-'85. Also copies of articles that a~oeared scontaneously 
throughout the fall in California cities. You can see that the Deat. 
of Interior is still c~ntinuing to probe and identify the fact that the 
study of Selenium is being intensified in many more of the ~ild Ga~e 
Refuges and areas in the West where little was known before. 

~hat would be the situation in the Grand Canyon? 

I ask: How technically and deecly have your Soecialists and Consultants 
probed into this matter of the possible ooisoning emenating from 
Selenium in its toxic state? Have you contacted any researchers fro~ 
the DeDt. of Interior who could affirm or re-assess the Dossibility Jf 
a wide-soread danger? How can you assu~e us that this will nryt harpen? 

may 4, 1986 

Mr. Leonard A. Lindquist 
forest Suoervisor 
Kaibab National Forest 
800 South 6th St. 
Williams, Arizona 86Q46 

Dear Mr. Lindouist: 

This letter is in re~ponse to the DEIS State~ent issued to ~ll of 
us feb. 29-'86. It is in resoonse to the Dro~osed ol"n of o-erations 
submitted in October, 1984 by Energy fuels~ Inc. for the ~eve!op~ent 
of a Ur~nium r,ine 13 miles south of the rim of the Grar.d Canyon on 
the Tus?yan Ranger District of the Kaib~b NatiJnal Fore~t. 

Last sJring or may 15, 1995 many citizens wrote letters of c=ncern 
and attended the Canyon rine ~ublic Sco~ing ~eeting on the NAU 
Ca~aus. ~any ~r=f~und pnd meaningful questi~ns ~ere a~~ed reg~rding 
~otentially d?~ger~us ~azards to the Canysn ~ree sh~uld this ~i~ino 
oroject be established. All of us, I am sure •• can ~nderst:n~ the -
issues that c~n be monitored ~ithin. the Forest Service bo~nde~y lines •• 
such as the ootential i~~~cts on wildlife, veget~ti~n, lo=~l 
eCJno~i~s, transoort~tion systems ?nd the gener?l ~anace~Ert ~f the 
National Forest :>nd Grard Canvon. tlJe a:"oreciate the '.··;rk cone Cy 
the scecialists and c~nsultants who were chosen to assist ir the 
evaluation of issues relating tc radiation, air ou~lity, s~rf~ce end 
ground water. 

The third car?graoh i~ your letter, however, to all cf us •• ~"d 
a~tac~ed on toa of the co~y Jf the DEIS-Feb. 29-'86 •. c:~cerns ~e 
dee,ly. I quote: 

"During the public i~volve~ent orocess, several other issues 
surfaced which are outside the scooe of this analysis. 
Comments ~ertaining to the desirability of nuclear ~o~er or 
other uses of orocessed ur?nium, or dis~osal of hi~h level 
nucle~r wastes. are not addr"essed in the DEIS bec:·..!~e the 
impact of a mine orooasal an these issues is too f~~ r~mcved 
frJr mean ingf'Jl anal ysis. Simil arl y, det"iled cons ider::o r. ion 
of issues rel~ted to the c~nsecuerces cf o~st Urani~~ ~ining 
in other areas in north~rn ~ew mexico ~nd Arizona ~re also 
beyond the scoae of this DEIS." 

The ohrase •• 'dis~osal of high level nuciear ~astes ~re not ~ccressed 
in the DEIS because the im~act of a mine orooosal or these issues 
is too f~r removed for mee~ingful analysis' •• leads ~e to believe 
you ~re by-cassing o~e Qf the most serious a~c acute f~ctors th2t 
could h~ve .the D-terti?l of affecting not only the entire c~vi~~r.~ent 
and health concerns in the Kaibeb National forest but to the ~~V?jo 
and Hopi Incian lands northeasw~rd across state hiways le~di~o into 
Blandi~g Utah. -

The issue and o~tentially gr-ve f~ctor in this matter is the tr~c~ 
~lem~nt-SEL[~IUM. 

L-23 

To define what Seleniu~ i~ ••• is difficult. I have chosen to enclose 
many articles and copies of public3tions defining it and re9~~cing 
the very latest of investigations and research on it •• stemming 
basically from the findings in the S~n Joaquin Valley and nerJetrating 
the closing of the Kesterson Wild Game R efuge •• in spring-'8S. I 
must tell you that I am the daughter of the late Dr. O. A. Be?th •• a 
University of Wyo~ing orofessor who dedicated mast of his arofessional 
life in Research Chemistry, Dlant Pathology and toxic Selenium as it 
r~lated to livestock oois~ning in Wyoming and the West. His eerly 
pioneer research on Selenium was referred to in the Celifar~ia/Kesterson 
Drobe, oroving out in certain factors, what he dis·covered 50 years ago. 
He was very well aware of various snecies of 'Indicator' ala~ts
(Astragalus s~ecies) •• indicating highly seliniferaus a~eas in ncrthern 
Arizona. ~ unique indicator ~lant •• naTed after hi~ •• ~str?o~lus ~eathii •• 
was discovered by him 10 ~iles south of C~~erDn an the r:oenko~i 
for~ation on hiway 99. many ti~es he took renowned geologists with hi~ 
to identify highly seleniferous beds in Arizona. The enclosed Je=es 
fro~ his book SELE~IUM/1964/Resenfeld & 8eath/ccade~ic Dress •• indIcate 
that certain SUDi and Her~it shales are seleniferous. These shales 
are the ones that you indicate in your diagra~!page 3.3-Fig.3.1-
de~icting the core that Nuclear fuels will be drilling into for ~renium 
ore. It is very well known that Uraniu~ is generally aSSOCiated, and 
synergistically reactive, with Selenium. . 

In t~is year 1996 •• and during this past decade •• ve~y mea~ingful and 
phenomenal discoveries have been made with regards to envirJn~ental 
matters •• both from the stand'Joint of i~orovements and hazards that 
were unknown a few decades· back. We must recoor.ize th"t one of tnese 
acutely hazard~us discoveries •• is the Dower of-Seleniu; as it 
synergistically becomes reactive ~Jith Ur3nium •• turns toxic fro~ its 
inorganiC stage to organic as it emerges to the soil thru the me?ns 
of ~ater a~d joins the forces ~f nature •• sun •• rain and wind. The issue 
a~d the Dower of Selenium c'Jnt~~ination ~nd ooisoning to all for~s of 
life e~erged acutely last soring- 1 8S in the San Joacuin Valley to the 
ooint where it was researched by ast,·te reMorters on the Sac=a~e"to 
Bee ~ews"aD~r •• with ~r. Tom Harris, lead re~orter. Event~elly it led 
to a full-fledged investigation by the De~artme~t of Interior under 
mr~ Hodel's direction and 3.7 million d'Jllars was allocated to confirm 
the Beels findings. I enclose the condensation of the three Da=ers 
written by highly back grounded re;orters on the Sacr~~ento ~ee--
Seat. 8-9-10-'85. Also copies of articles that a~oeared scontaneously 
throughout the fall in California cities. You can see that the Deat. 
of Interior is still c~ntinuing to probe and identify the fact that the 
study of Selenium is being intensified in many more of the ~ild Ga~e 
Refuges and areas in the West where little was known before. 

~hat would be the situation in the Grand Canyon? 

I ask: How technically and deecly have your Soecialists and Consultants 
probed into this matter of the possible ooisoning emenating from 
Selenium in its toxic state? Have you contacted any researchers fro~ 
the DeDt. of Interior who could affirm or re-assess the Dossibility Jf 
a wide-soread danger? How can you assu~e us that this will nryt harpen? 



Tho very different from the Kesterson ~nd San Joaquin environment 
with its fa~m lands, marshes, c~nals and dr?inage systP.~s as c~ntrasted 
with the Colorado Plateau's forest l~nds, meadows. strea~s, s~~ings, 
graEing areas, arid regions and flood olain runoffs •• we quest:on a~d 
fear the same lethal transfor~ation might occur as Selenium emerges 
into toxicity thru water and th~ forces of nature that are a~t to 
occur in any mining ooeration •• and no doubt in the Nuclear fuels 
Uranium mine 13 miles south of the rim of the Grand Canyon ••• of all 
places. What are the problems that would be likely in radio-active 
w~ste water that would evaoorate from open, on-site holding ~onds 
and in the dust c9rried by wind.~as the trans~ort trucks ma~e their 
way thru the forest across Arizona arid lands and state hiu!ays to ~tah? 

Last slJring, Reverand Gary Lee from the first Unit!:d rr.ethocist C"urch 
in Tucson •• a former resident of Tusayan •• and an adam~nt traveler and 
admirer of every seg~ent of the Grand Canyon •• wrote to yau •• (Co=y/letter 
en=losed) •• on June 13, 1985 •• after he had actively attended the 
Public Sconing Meeting in Flagstaff •• May 15-'85. He again addressed 
the issue of Selenium •• but aaparently it has been by-cassed •• to his 
chagrin ••• ~nd mine. 

The fact that the orooosal IJf this mini~g com~any (with ~ore to follo~?) 
•• has been defined and would be allo~ed(thru tMe ~ld ~ini~g la~ of 
l872) ••• to occur in suc'Fi'alj'niQue clC'!ce cs the Gra:"1d Car".yon ••• is 
incredijle. The danDers that loom as ootential with SUCh an enter~rise 
with 'today's scene'-in the Canyon with its eVer increasing ~o~ulace 
and multi~le forest uses, would not only be c~ntained within t~e 
boundaries of the Kaibab •• but in the whole northern cart o~ ~riz~na •• 
to say nothing of the processing that would go o~ in Slar"ding, ~tah. 

What kind of Final Environmental ImoactStatement could be drawn uo 
whith would include the entire s~re~d of areas •• both national end state •• 
that would be affected? I, for one, feel that only part of the issue 
has been rightfully addressed. 

I do believe that we as citizens have the rioht to know WHY the 
establishment of Uranium l'I"ining in the Gr::!nd-Canyon when-every single 
Uranium Mine is now closed cown in Wyoming and m~ny ~=re in its 
neighboring states •• where evidence noints to the fact that the source 
of this ore is still reacily available and cert?inly in for~atio~s far 
more accessible than the Grand Canyon. This ~uestion, however, is 
orobably more one to be addressed by our legislators and the De~t. of 
Interior. 

This is a cause for those of us who must soeak up at this time •• and 
reach for the assistC'!nce of our Federal Congress~en who recrcsent us. 
It is a factor that not only affects national but state lands as well. 
I have already referred this issue in ~erson to the office of C. S. 
Representative .!I1orris K. Udall/Tucson Office/% mr. Dan Oneill •• on 
4/22/86. I have been assured that they are now looking into this 
matter. 

In order to contribute to the final EIS at the Grand Canyon, I 
recommend •• along with the helD of our legislators and c~ncerned 
groups of citizens •• that additional, exaerienced and 'well tr~veled' 
exnerts or researchers in the field of Sele~ium as it would oertain 
to Uranium ~ining •• should be contacted to lend their ex~ertise in 
giving valuable pointers or in-put in'assessing the ~itU8tion. 

Your very profound consideration and that of your oresent s-eci~lists 
a~d consultants on the OEIS •• would be very much appreciated by many 
of us. 

mary Eo 8 _th 
Royal Pal s Aoartments--# A-2l 
5201 East 2nd St. 
Tucson, Arizona 85711 

cc: Secretary Donald Hodel, Deoart~ent of Interior 
Honorable Dennis DeConcini, ~nited Sta~es Se~atar 
Honorable earry Go!d~ater, United States Senator 
~nited States Reorese~tative ~crris K. Ud~ll 
mr. R. Dennis Lund, ~ecre~tion & L~~~s Staff, u. S. f~re~t Service 
mr. Tom Harris, ~e~orter, The S~cra~ento 8ee 
~s. S~?r~n S~l=reatr., Sierr? ~lateau Gr~uD-rla;steff 
~r. Peul ~irt, Sierr~ Club, Legislative Action-T~cs~~ 
Reverand Garrison Lee, first United ~etho~ist C~~rch-Tucs~r" 
Xr. D?n ens!ll. Office of ~~rris K. Ud~ll-Tucson 
~r. JO'n !I1cCcin, United States ~e=rese~tative 
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may 12, 1986 

Mr. Leonard A. Lindquist 
Fore~t Sucervisor 
Kaibab National Forest 
810 South 6t~ St. 
Williams, Arizona 96046 

Dear Mr. Lindcuist: 

Enclosed are my letters addressed 0 you, Ariz~na C~n~~e~~~er. 
and c~ncerned citizens concerning he DElS. I ~o~e the ~~~icles 
enclosed from California ~ewso~cer (lq?5) •• c~~ce~~~ng ~~e 
latest inSelerium f~ndings and in addition to cert:in ~~;ps 
from my father's for~er oublications-(whose s~eci~lizat!=r ~as 
Selenium ooiso"ing)-sh~uld lead you to a concern th1t ~as not 
ri~htfully orobed or addressed in the DElS. 

Many of us will deeoly aocreciate your orofourd consider?t!~n 
"nd attention. 

~AeJlbr·:' ,~ 
~:~ eath 
Roval c~ ms A~ts.-# A-21 
S2~1 East 2nd St. 
Tucson, Ariz~na 95711 

/!ley 12, 1996 

Honorable Oennis CeConcini 
United States Senator 
United States Senate--SH-328 
Washington, O. B. 20510 

Dear 'enator OeConcini: 

Enclosed is a cooy of my letter of comment ~ddressed to /IIr. 
Leonard A. Lindquist, Forest Su~ervisor-Kaibab Natic~al Forest, 
regarding ~he Dr?ft Environmental Impact Stateme~t issued to you 
and all of us on Feb. 28, 1925 and pertaining to the ~uclear Fuels, 
Inc. 0lan ~f Ooer?tions for de~elo"ment of a Uraniu~ ~ine 13 ~iles 
south of tne rim ~f the Grand Canyon. 

You c~n cle~rly see from my letter with the articles enclosed that 
I am gravely concerned over one of the issues •• the ~jte~~ial 
oroblems of Selenium joisonin; as it relates to Ura~iu~ ~ining. 

Looming in this !'thole enter~rise are questions that ri:;~tfully '1eed 
to be addressed to you and your fellow Congressmen xho ~now and 
cherish all areas of Arizona and in this case •• the Grand Canyon 
with the ~avajo/Ho~i lands to the north and east. I aSK the following: 

1. ~!HY ••• is Uranium !'!!ir1i!"19 allowed in ':.his ve-::y soecial ~r.d 
~ighly imoacted ~l~ce •• of all ~laces •• the ~rand Canyon of 
:'ri~ona? 

2. ~HY ••• are Nuclear Fuels, lnc ••••• (and ot~e~ ~ining 
Comoanies?}.~orojosing to drill for Ura"iu~ in Grand 
:~nyon areas when Ur~nium sources are s':.il1 very plentiful 
in far More accessible regions and states s~ch as Wyoming •• 
when in this ~ast year •• every single ~i~e ~as closed do~n? 

3. ~T THIS TI~E •• is the need for domestic ~"e~~y qesources in 
':.he U. S. so ~ire that it necessitates 5UC~ ~n enterprise 
in unioue and treasured areas? 

4. HO~ LONG •• do we, a~ caring, suooorting =it!ze~s of our 
"ation~l Cark ~nd F':!rest 5yste'r.s h~ve t:: ~.crry ~nc! be 
acutely concerned a:~ut the har~ful effects th~t ~odern 
~ining and Drilling Industries imoose on :ur natural a~d 
national ecosystems? 

5. ~HAT CAN W( •• as co~cerned citizens of Arizona do to aid 
in legislation tha~ ~ould change the lo~g established 
Mining law of 1872 ••• and create a new law that is fitting 
for today's com~lic~ted 'scene' of environ~ental structures? 

may 12, 1986 
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6. IN TODAY'S ~ORLD •• ~do not comaletaly different types 
of (nvironmental Imaect Statements have to be drawn up 
in order to cooe with modern technology and encompass 
the entire scope or state and public l~nd9 that ~ould be 
involved in and affected by anyone, single Mining 
enternrise •• such as the one for Nuclear tuels, Inc.?' 

I feal that in this case •• only half 0' the issue has 
been addressed. At this time, should there ~ot be re
e~sessment and evaluation done to include the entire 
scope of areas affected in such a minino oro~ess? ~e 
re4ize'that in the oresent erIS, the tOrest Service can 
only be involved with issues within its boundary lines. 

tor us all to enjoy and cherish our N2ti~nal Lan~s, it becomes 
increasingly paramount that we ~ust all loin together :0 preserve 
them. W 

We aooreciate your consideration and attention. We need your helo. 
many 0' us are here to suoport you. 

~r:7relY your~ . ~ 
:'I1ary~ 
Royal ~~lms Apts.--# A-2l 
5201 East 2nd St. 
Tucsonl er:zona 85711 

cc: Secretary Donald D. Hodel, Deot. of Interior, ~as'ington, D. C. 
mr. Leonard A. Lindquist, torest Suoervisor, Ka:~2b Natio~al rorest 

**: T~is sane letter is also ~ei~g addressed to ~n~ sent to 
the following Congressmen: 

Honorable Barry Gold~~ter, United States Senator 
~orris K. Ud~ll, U. S. q~presentative/Ar!zona 
john mcCain, U. S. Re=resen±ative/Arizona 

Forest Service Response 

23-1 

In response to your comments we have evaluated the information 
submitted with your letter and reviewed a detailed study of 
selenium at the mine site commissioned by EFN. Generally, our 
review shows that selenium impacts are not anticipated at the 
Canyon Mine. Specifically, we have concluded that (1) selenium 
is not present in significant amounts at the Canyon Mine site; 
(2) selenium levels below the surface are not significantly 
higher than soil levels, thus mining operations will not create 
higher surface levels of selenium; and (3) the critical factor 
for leaching selenium in dangerous form and quantity -
alkaline water -- is not present at the site. Our additional 
analysis is summarized below. The complete report is available 
for review at the Kaibab National Forest. 

Soil and sediment samples were taken from the mine site and 
surrounding area in June 1986. The samples were analyzed for 
selenium levels with a detection limit of 0.1 ug Se g-l. The 
global average of selenium concentration in surface soils is 
0.4 ug Se g-l. The results of the eleven soil samples 
analyzed ranged from 0.2,to 0.4 ug Se g-l -- comparable to 
the world average. In addition to soil samples, sediment 
samples were taken from areas where water would flow during 
rainfall periods. The selenium values in the sediment samples 
were comparable to the soil samples.' 

Material from deep core drill holes at the site was analyzed to 
determine selenium values in the ore and waste rock from the 
mine. The selenium values for the subsurface samples were not 
significantly different from the reported surface background 
levels. The measurements indicate that there will not be a 
significant introduction of selenium into the surface 
environment during mining and waste storage. 

The movement of selenium can be by aerosol, water or dust. The 
aerosol is an organic selenide which is given off by selenium 
accumulator plants such as astragalus. An examination of the 
area around the mine site disclosed no known selenium 
accumulato~ plants. 

Water transport of selenium occurs when natural selenium is 
dissolved by alkaline waters. The solubility of selenium 
appears to be controlled by the pH of the aqueous environment. 
In fact, the unifying thread of the selenium contamination in 
the western u.s~ was the irrigation of arid to semi-arid areas' 
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that brought alkali selenium salts to the surface and flushe~ 
them into drainage systems that ultimately accumulated in 
closed basin lakes or reservoirs. 

These conditions will not exist at the Canyon Mine site. The' 
only water introduced to the waste piles will be rainwater, 
which is naturally slightly acidic. Furthermore, the waste 
rock from the mining operation will add slightly to the acidic 
environment due to the presence of pyrite and other minor 
sulfides available for oxidation. These conditions will 
preclude dissolution of significant selenium from the waste 
pile. 

Dust transportation of selenium can be mitigated by controlling 
the cover of the waste piles. This would preclude the 
availability of fine particulates that may contain selenium 
from being removed by winds. 

Since natural levels of selenium at the mine site are low and 
the conditions created in the ore and waste piles are not 
conducive to leaching and accumulation of selenium, we believe 
that selenium contamination at the Canyon Mine is not a 
significant issue and that no further analysis or revisions to 
the EIS are necessary. 
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L-24 

Forest Service Response 

24-1 

We urge you to read the EIS. Please refer ~o response 8-2. 

24-2 

We sincerely hope that you will continue to have field trips to 
the Grand Canyon and northern Arizona. If and when the Canyon 
Mine is developed, it might be enlightening for your students 
to tour at least the surface facilities. 
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Please refer to response 3-4. ~ ~ the response to letter 
32. 
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R. Dennis Lund 
K~ib~b N~tiond Forest 
800 S. 6th Street 
Wi1li~ms, Arizon~ 86046 

DI!~r Hr. Lund, ......... _-
Wh~t you ~re ruding is ~ grass roots ch~in Il!ttl!r. This is ~ sincl!r~ effort on 

our p~rt to mobilize gre~t numbers of conceml!d citizens, to maKe our voices heard 
on this issue: the C~nyon Uranium Hine project. 

If e:nl!rgy FUl!ls Nuclur, Inc. is given permission to go ~head with this 
pro.il!ct, n well n with future mines nul' the Gr~nd C~nyon--minI5 alludl!d to in 
the Draft e:IS--rl!prl!hl!nsible d~mages to the environment are sure to result: the 
releull of toxic Radon gilS from the minnhdts a'nd uranium ore stocKpiles; 
percoldion of r~dio&Ctive particles into the earth through totdly inadequate 
stocKpill! p~ds and holding ponds; the possibility of flash flood5 breaching 
e:.F.N.'s diKes ~nd dams, carrying potentially dudly, dangerousmateri~ls deeper 
into the w~tershld of H~vuu Canyon; disruption and d'isplaclment of major elK, 
deer ~nd antelopl! calving arl!~S due to mine and hilub.ge-road construction and 
opl!ration; dnpoilment ~nd dl!valuiltion of vit~l doml!stic livestoci<, ~nd wildlifl! 
water sources from m;ajor new ro~d constructior1 and extl!nted industrial use; for 
365 days il yur,for the 10 to 15 year IHe of this mine, there exists thl! constant 
threat of high4]radlt ur~ium ore bl!ing dumpl!d illong National Forest roads, 
hl!avily travilled st~te highway5 ~nd Nilva,io reserv~tion ro~ds, ~s ~ result of 
vl!hicub.r nl!gligence involving e:.F .N. ore trucKs and their 20 ton cargoes of 
r~dioactivity; further, any short-term fin~ncial rew~rd obt.iined by a small 
number of locally hired miners ~nd laborer5 could easily be negated by the long 
run horrors of thl! terminill diseases they risi< contr~cting. 

The monitoring and mitig~tion musures outlined in the Draft e:IS bespeak of 
the risk and ch~nces for levels of radioactive contamin~tion great ~nd small: of 
the soil, the air, the watershed, the wildlife, the minl!rs, and thl! innocent human 
population in the p~th of this project. Based upon thesll truths alone we demand 
that the U.S. Forl!st Service ttl<l!cute it's duty as carl!taKer and guardian of our 
n~tural heritagl!. With rl!gards to thll Canyon Uranium Mine Project therl' is only 
one responsibll. and honorabll! alternative--thl! No-Action Alternative. 

R
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L-26 

Forest Service Response 

26-1 

Please refer to the response to letter 32. 
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R. Dlnnis Lund 
KdbAb NAtiond Forest 
800 S. 6th Street 
WilliAms, Arizona 86046 

Dear Hr. Lund, 

..... 

What you ar .. r..ading is a grass roots chain letter. This is a sincere effort on 
our part to mobilize great numbers of concemed citizens, to maKe our voices heard 
on this issue: the CAnyon Ur&nium Hine project. 

If Energy Fuels Nuclur, Inc. is given permission to go &head with this 
project, as well loS with futur .. mines nur the GrAnd C&nyon--mines Alluded to in 
the Draft EIS--reprehensible d&mages to the environment lore SUN! to result: the 
releas .. of toxic RAdon gas from the minl~h&ft$ &nd uranium ore stocKpiles; 
percolation of radio&ctive p&rticles intothl!. earth through tot&lly in&dequAte 
stockpile pAds &nd holding ponds; the possibility of fluh floods braaching 
E.F.N,'5 diKes and d&ms, carrying potentially dudly, di.ng~rous materials deeper 
into the wat .. rshed of. H&vuu Canyon; disruption &nd displacement of major elK, 
deer And antelope cdving are loS due to mine and haulage-road construction and 
operation; despoilment and devaluation of vital domestic livestocK, and wildlife 
water sources,from major new road construction and extented industrial usej for 
365 days a year, for the 10 to 1:5 year life of this mine, there exists the constant 
threat of high-gr&de urAnium ore being dumped dong Nationa.l Forest roads, 
heavily travelled stat .. highways and Navajo reservation roads,· loS a r .. sult of 
vehicular negligent.. involving E.F .N. ore trucKs and their 20 ton CArgoes of 
radioactiVity; further, any short-tllrm financial r .. ward obtained by a smdl 
number of locally hired miners and laborers could usily be negated by the long 
run horrors of the terminal diseases they risK contracting. 

The monitoring and mitig&tion measures outlined in the Draft EIS. bespeaK of 
the risK and chAnces for levels of radioactive contAmination great and sm&ll: of 
the soil. the. air, the watershed. the wildlife, the miners, and the innocent humAn 
populAtion in the p&th of this project. Based upon these truths done we demand 
that the U.S. Forest Servic .. IIxecute it's duty as CAretaKer And guardian of our 
natural heritage. With regards to the Canyon Uranium Min", Project there is only 
one responsible and honorable alternative--the No-Action Alternative. 

L-27 
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Please refer to the response to letter 32. ~ ~ response 
1-6. R. Dlnnis Lund 
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R. Dlnnis Lund 
K&ibab NationAl Fornt 
800 S. 6th Str .. t 
Williams, Arizona 86046 

Our Hr. Lund, 

What you arl r ... ding is I. grass roots chain llttlr. This is I. sinc.r •• Hort on 
our part to mobiliz. gr.at numb.rs of conc.rned citiz.ns, to maKe our voic.s h.ard 
on this issu.: th. Canyon Uranium Hin. pro,itct. 

If Energy FUlls Nuclur, Inc. is giv.n p.rmission to go ahud with this 
pro,itct, ... w.lIas with futur. min.s near th. Grand Canyon--minn dlud.d to in 
the Draft EIS--repreh.nsibl. damages to the .nvironm.nt ar. sure to r.sult: th. 
r.l ..... of toxic Radon gu from th. mine.hafts and uranium or. stoc~il.s; 
p.rcoldion of radioadiv. partiel.s into the tl.rth through totally in .. dequat. 
stocKpile pads and holding ponds; the possibility of fluh ~100d5 bruching 
E.F .N,'s diK.s .. nd dams. carrying pottntii.lly dudly, lfarw.rous materi .. ls deepltr 
into th. wat.rsh.d of Havasu C .. nyon; disruption and di5plac.m.nt of major elK, 
deer and ant. lop. cdving areas due to mine and haul.1.ge-road construction .. nd 
op.ration; despoilm.nt and d.valuation of vital dom.stic liv.stocK, and wildlife 
w .. t.r sources from major n.w road construction and 'lCt.nted industrii.l use; for 
36~ d .. ys I. yur, for th. 10 to 1~ yur IH. of this miM, there .)(ists th. constant 
thrut of high-grad. ~anium or. biting dump.d along National Forest roads, 
huvily trav.ll.d stat. highways and Navajo rlServation ro .. ds. 1.5 a rtsult of 
v.hicul .. r n.glig.nc. involving E.F .N. ore trucks I.nd their 20 ton cl.rgoes of 
rl.diol.ctivity; furth.r, any short-t.rm finl.ncial r.ward obtl.in.d by I. small 
numbltr of locdly hired min.rs I.nd laborl!rs could .... ily bl! n.g .. hd by the long 
run horrors of th. t.rmiNl di ...... s th.y risk contracting. 

The monitoring and mitigl.tion m.asure. outlin.d in the Draft EIS be5puK of 
the risK and chances for 1. v.I. of radioactiv. contamin .. tion gr. at I.nd small: of 
the soil. th. dr, th. watl!rsh.d, th. wildlif •• the miners, and the innocent human 
popul .. tion in the path of this pro,itct. Eu.d upon thn. truths alon. Wit dltmand 
that th. U.S. Forest S.rvic •• ucut. it's duty u cl.rehl<er and guardian of our 
natural hltritage. With rltgards to thlt Cl.nyon Uranium Hin. Pro,itct thltr. i. only 
onlt rltsponsibl. and honorable I.lternative--the No-Action Altern .. tive. 

~Jc r ~~ /ry\~ I 
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R. Dlnnis Lund 
K&ibab NationAl Fornt 
800 S. 6th Str .. t 
Williams, Arizona 86046 

Our Hr. Lund, 

What you arl r ... ding is I. grass roots chain llttlr. This is I. sinc.r •• Hort on 
our part to mobiliz. gr.at numb.rs of conc.rned citiz.ns, to maKe our voic.s h.ard 
on this issu.: th. Canyon Uranium Hin. pro,itct. 

If Energy FUlls Nuclur, Inc. is giv.n p.rmission to go ahud with this 
pro,itct, ... w.lIas with futur. min.s near th. Grand Canyon--minn dlud.d to in 
the Draft EIS--repreh.nsibl. damages to the .nvironm.nt ar. sure to r.sult: th. 
r.l ..... of toxic Radon gu from th. mine.hafts and uranium or. stoc~il.s; 
p.rcoldion of radioadiv. partiel.s into the tl.rth through totally in .. dequat. 
stocKpile pads and holding ponds; the possibility of fluh ~100d5 bruching 
E.F .N,'s diK.s .. nd dams. carrying pottntii.lly dudly, lfarw.rous materi .. ls deepltr 
into th. wat.rsh.d of Havasu C .. nyon; disruption and di5plac.m.nt of major elK, 
deer and ant. lop. cdving areas due to mine and haul.1.ge-road construction .. nd 
op.ration; despoilm.nt and d.valuation of vital dom.stic liv.stocK, and wildlife 
w .. t.r sources from major n.w road construction and 'lCt.nted industrii.l use; for 
36~ d .. ys I. yur, for th. 10 to 1~ yur IH. of this miM, there .)(ists th. constant 
thrut of high-grad. ~anium or. biting dump.d along National Forest roads, 
huvily trav.ll.d stat. highways and Navajo rlServation ro .. ds. 1.5 a rtsult of 
v.hicul .. r n.glig.nc. involving E.F .N. ore trucks I.nd their 20 ton cl.rgoes of 
rl.diol.ctivity; furth.r, any short-t.rm finl.ncial r.ward obtl.in.d by I. small 
numbltr of locdly hired min.rs I.nd laborl!rs could .... ily bl! n.g .. hd by the long 
run horrors of th. t.rmiNl di ...... s th.y risk contracting. 

The monitoring and mitigl.tion m.asure. outlin.d in the Draft EIS be5puK of 
the risK and chances for 1. v.I. of radioactiv. contamin .. tion gr. at I.nd small: of 
the soil. th. dr, th. watl!rsh.d, th. wildlif •• the miners, and the innocent human 
popul .. tion in the path of this pro,itct. Eu.d upon thn. truths alon. Wit dltmand 
that th. U.S. Forest S.rvic •• ucut. it's duty u cl.rehl<er and guardian of our 
natural hltritage. With rltgards to thlt Cl.nyon Uranium Hin. Pro,itct thltr. i. only 
onlt rltsponsibl. and honorable I.lternative--the No-Action Altern .. tive. 
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R. DrnniS Lund 
Kaibab N.honal Forest 
800 S. 6th StrPE't 
Wilhams. Anzona £16046 

Dear Hr. Lund, 

What you are reading is a grass roots chain leHer. ThiS is a sincere effort on 
our part to moblhze great numbers of concerned citizens, to maKe our voict's heard 
on thiS issue: the Canyon Uraniurr. Mine pro,iE.'ct. 

If Energy Fuels Nuclear, Inc. is given permission to go ah('ad with this 
pro,iE.'ct, as wrll as with future mines near the Grand CAnyon--mlnl's alhlded "to in 

. the Draft EIS--reprehenslble damages to the environment are sur'e to result: thf' 
rele;se of to)(ic Radon gas from the mlnpshafts and uranium ore stoc\l.plles; 
pl?"tcJlation of radioactive particles i"to the ea,·th through tntally inadequa.te 
~to':::r:)lle pads and holding punds; the possibility of flash Hoods breachln;J 
E. F .1':,'5 dilles and di!ins, carrying pot£"tBll}' dl!adly, dangprous mo'l'terl als deeper 
in\n ti ... w.-tl'r~h<:d of Havas\.: Canyon; dl!>ru~'tion .a.nd di!-plil.cC'mp.nt of r:li;j:y elK, 
d!'rr ~'1:! antpIOpf'CllVi:lg areas d'..Jp to mln': and haubgp-:ro;rI conr·trl!::i:lon ,~nd 

orop,atlcn; 'dt'S~'OIJrn('r~t inn d~"il.lua~lon of vital dome.st:c hv!'st()t:~, jt"d .,."ild:ife 
wa \r:>r sourCt S from ma.or n .. w road construction and ex tentl!d ir,dustri.l1 u":!': fnr 
365 d~y5 a ypi.r, for the 10 to 15 yur Hfv of this mine, there ('xists thr constant 
thre.;t of hlgh-gradp uranium o~e beIng dumred along National Forest road!;, 
h!.'~ ... ~ly travelled statp hiC;:-;· ...... y'!o aro~ NiV.1jo reserv .. tlon road!:>, .1 .. a. result of 
vc,hiwli!r negJiye'ice involvir.g E..F.N. ore trucl<s And thclr 20 ton car90es of 
rad~r).lC~lvlty; -tur'thl?r, any sho~t-:tPrm finar'r.ial re ..... ard obtained by a sm"ll 
nu··:t:t'r of locally hirer min"rs and l"borl!~S could eil51ly be ner:;;.ted by the long 
run horrc'rs of tl.", tcr(,.inal C1Seif>eS they ns\!. ccnt:'it ~.i. !g. 

Thp mor;j~oring an( ll:ltiqaHon rt'I(·a.su!'es outlined in the n'uft [IS bespeav' of 
thF n~~ and chanel's f~'r lelfc!5 of radlo,:ctiv(' cont?min"tion arcat and smolll: of 
thl? s~ll, tr,e al!', the ...,ater!;;)ed, the wiidl1fe, the miners, A'nd the Innoc.ent hum.\r. 
pC"j)' .• lol. ~ 10n in thl! pol th ;)f "thl! p~cr-ct. B.J.sPo upon thl.'~e truth~ o\lone we Q~J~.!!.rt 
tl,ol.t t!le- U.S. fi'orer.t !=I.'rvicl' e~l'cute It's du~y AS caretaKpr ol.nd guardian of o~r 
niltucd hel')t~ge. "'Jitr. r!.'g~rds to thr Can:(:x1 Uranium ~ine Pro.~dthere I':> only 
onl? rl' sro"slbll' and ~(;norab:p .11 t~rna tlve-··~hl' No-Action Altl!l'na tlve. 

'J). ''*' r;W.iu. tuw (R.!TlUr& +Ls i~.e is ? 
.ft-~ ~,-fttp~~! ,;. fbfk. .lCJocJ) 1,~.~1'!!1"" 29-1 

~ l~+~U (f.,( ~ W~tt:l-iW..C,~.~~ p~k 
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.,lk ~Y+k. 
'1kls 'IS Y-~ ~ t.f ~;It~ if {FtJ ~~'1.b1 ft.-~·ss·UJr'. 

VAA ~\LlV. "a;IA-~ ~t,,\( '(,r~ w ~A ("' ,..-t.J 
'2,.".' 'J. #{- ri; .. i r,\' ~r~'.;[~A(l., t.l{(~ ~t.fl~:h\ 
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R. DrnniS Lund 
Kaibab N.honal Forest 
800 S. 6th StrPE't 
Wilhams. Anzona £16046 

Dear Hr. Lund, 

What you are reading is a grass roots chain leHer. ThiS is a sincere effort on 
our part to moblhze great numbers of concerned citizens, to maKe our voict's heard 
on thiS issue: the Canyon Uraniurr. Mine pro,iE.'ct. 

If Energy Fuels Nuclear, Inc. is given permission to go ah('ad with this 
pro,iE.'ct, as wrll as with future mines near the Grand CAnyon--mlnl's alhlded "to in 

. the Draft EIS--reprehenslble damages to the environment are sur'e to result: thf' 
rele;se of to)(ic Radon gas from the mlnpshafts and uranium ore stoc\l.plles; 
pl?"tcJlation of radioactive particles i"to the ea,·th through tntally inadequa.te 
~to':::r:)lle pads and holding punds; the possibility of flash Hoods breachln;J 
E. F .1':,'5 dilles and di!ins, carrying pot£"tBll}' dl!adly, dangprous mo'l'terl als deeper 
in\n ti ... w.-tl'r~h<:d of Havas\.: Canyon; dl!>ru~'tion .a.nd di!-plil.cC'mp.nt of r:li;j:y elK, 
d!'rr ~'1:! antpIOpf'CllVi:lg areas d'..Jp to mln': and haubgp-:ro;rI conr·trl!::i:lon ,~nd 

orop,atlcn; 'dt'S~'OIJrn('r~t inn d~"il.lua~lon of vital dome.st:c hv!'st()t:~, jt"d .,."ild:ife 
wa \r:>r sourCt S from ma.or n .. w road construction and ex tentl!d ir,dustri.l1 u":!': fnr 
365 d~y5 a ypi.r, for the 10 to 15 yur Hfv of this mine, there ('xists thr constant 
thre.;t of hlgh-gradp uranium o~e beIng dumred along National Forest road!;, 
h!.'~ ... ~ly travelled statp hiC;:-;· ...... y'!o aro~ NiV.1jo reserv .. tlon road!:>, .1 .. a. result of 
vc,hiwli!r negJiye'ice involvir.g E..F.N. ore trucl<s And thclr 20 ton car90es of 
rad~r).lC~lvlty; -tur'thl?r, any sho~t-:tPrm finar'r.ial re ..... ard obtained by a sm"ll 
nu··:t:t'r of locally hirer min"rs and l"borl!~S could eil51ly be ner:;;.ted by the long 
run horrc'rs of tl.", tcr(,.inal C1Seif>eS they ns\!. ccnt:'it ~.i. !g. 

Thp mor;j~oring an( ll:ltiqaHon rt'I(·a.su!'es outlined in the n'uft [IS bespeav' of 
thF n~~ and chanel's f~'r lelfc!5 of radlo,:ctiv(' cont?min"tion arcat and smolll: of 
thl? s~ll, tr,e al!', the ...,ater!;;)ed, the wiidl1fe, the miners, A'nd the Innoc.ent hum.\r. 
pC"j)' .• lol. ~ 10n in thl! pol th ;)f "thl! p~cr-ct. B.J.sPo upon thl.'~e truth~ o\lone we Q~J~.!!.rt 
tl,ol.t t!le- U.S. fi'orer.t !=I.'rvicl' e~l'cute It's du~y AS caretaKpr ol.nd guardian of o~r 
niltucd hel')t~ge. "'Jitr. r!.'g~rds to thr Can:(:x1 Uranium ~ine Pro.~dthere I':> only 
onl? rl' sro"slbll' and ~(;norab:p .11 t~rna tlve-··~hl' No-Action Altl!l'na tlve. 

'J). ,IIW aJ,tU NW [i.,TltAV ~S iSSMe is ? 
.f+.o,.J ~.~~! J- fbfk.WOcJ) '~.~~~ .fr, 29-1 
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R. Dl'nroJ!> Lund 
Kilbib Noltlonil Forest 
BOO S. 6th Stret't 
Wllholms. Anzona 86046 

Deir Mr. Lund, 

Wh .. t you are reading i~ i grass roots chain It'ttt'r. ThiS is a sincere p.Hort on 
our part to moblhze grpat numbE'r·~ of concernl'd CItizens, to maVe our voices heard 
on ttliS is~up: the Canyor. Uranium HlnE' project. 

If Energy Fuels Nuch~ir, Inc. is gIVen permls;ion to go ahead with this 
project, is well as wi!h future mInes nU.r thl' Grand Can)"un--rTllneS alluded to In 

the Draft EIS--rt:;'I'ehensibi(' damages to the environment are sure to result: t~e 

release of toxic liade>n gas from the mine~hafts ~nd uU.n1um ore stt1cl<plle!:.; 
lCercolation of radiuActIVe particle!; into the earth through tot"lIy ir,~deql'ate 

o;tocit-C'll'! pads an! holding pc-nds; the pOSSibility of f1~.sh floods brHching 
F.r.t·,'!, C;I~CS i>nd dams, carrYing potpntially deadly, dan~r'rous r·i·;erial~ cll'l'pE'r 
ir.t .. :I.r ..... trrrh'·~ cf H''"'''<;\1 C;,lnyon; clisrlJp1ion ilnd OIr..JlaCl'rnen\ of ITlclJ·Y 1.'::', 

dr·,r :'.n~f .. n~el::'-··' C.l]Vln:;: lrl!~S c1up. to ":H1<:' and h~ulag('-ruacJ CL ~l:tr\.: .. '.:j:ln ,-nd 
r>p~l·a\lr.r.; t::,sP'::'~:ilcnt .~ro:J 1e\i.~luo!.tiC"ln 0' vital oamt'stlc,livI<str.ci(, and ·.,/ilc:; .t· 

w~,tp, ~Cl\rc"s from mapr n:.-w road COl1st'u:tion and extef"lted irodu:tn,11 use; for 
3(,5 c ... ;c Ii y~/lr, TO,~ the 10 to 15 yeAr lih of this mlnl', there l'l(is1<, thl' cO .... 51a.1t 
thred 0 1 high-graop uranium ore b{'i"9 dumped along Nation .. l For~st roads, 
he.lvily ~-.vc:l!{·d stAte hl~hWl}·5 ~r.~ Nivaj:) reservation roa.ds, ".S l resu;t of 
v{'t>lc'.:l~' r.l'gL9t'ncl' in·~olvlflq :::.F .N. ore true!!", and their 20 to·l ca.rt;~i?s o~ 

ra.,:!jC'ac~·lvI~y; TL'r1hpr, any s~,O't-tPI m Tlna:)Cl.'.; reward oc1.ilincd by a sITGlI 
nllmbpr of lo(o.:ly hi~~cJ m~np.r,. and la.bor!:rs coult! I'~!'.lly be ney .. t .. Ll b) the )0:;:1',' 
run horn:'!"!'. of the t~rrlilr'li di:;".1!.p!> U'!!Y rl£K CO'1tru.cting. 

Tht' monitC'rmg ~nc mitiga.tlon mr·a.!'oLlr(!s C"lutHrl1!d In the Draft E1S bpsp"a.k of 
. th!' rl';\( And C!'i".nces Tal' lev1!l~ of rol.o)oactivc cOlltaminahon gre~,t ard small: cf 
~hp 5C'il, ~"!.' aIr, thO! wat~rsheo::, the ..... i!dJ:fe, thp mlnC'rs, lnd the mn:JCE-nt 11·;11' .. " 
por:.Jl.~tiCln lro the path 0; thl!' p"C')?ct.· Ba.sed up::>n thesl' truth .... .1.1",,(, ,",'Ii? Q.e~,~~ 

tha t thp U.S·, F or .. ~t Service P~ t'c'Jte it·s duty i\S c.sre tl!l<er ard Quardl~.n o! OU' 
natu"'al h~,:tag~. \"'ith rcr;;;:.["d!> to the Canyon Ur;..ni·.Jm l1ir,~· PnJ?c1 thel·p IS only 
or,,= responSltle Ilnd hon"r·Jble alt!!rnatl.tp--the No-AC~lCJn Ahc,· .... tlve. 
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R. Dl'nroJ!> Lund 
Kilbib Noltlonil Forest 
BOO S. 6th Stret't 
Wllholms. Anzona 86046 

Deir Mr. Lund, 

Wh .. t you are reading i~ i grass roots chain It'ttt'r. ThiS is a sincere p.Hort on 
our part to moblhze grpat numbE'r·~ of concernl'd CItizens, to maVe our voices heard 
on ttliS is~up: the Canyor. Uranium HlnE' project. 

If Energy Fuels Nuch~ir, Inc. is gIVen permls;ion to go ahead with this 
project, is well as wi!h future mInes nU.r thl' Grand Can)"un--rTllneS alluded to In 

the Draft EIS--rt:;'I'ehensibi(' damages to the environment are sure to result: t~e 

release of toxic liade>n gas from the mine~hafts ~nd uU.n1um ore stt1cl<plle!:.; 
lCercolation of radiuActIVe particle!; into the earth through tot"lIy ir,~deql'ate 

o;tocit-C'll'! pads an! holding pc-nds; the pOSSibility of f1~.sh floods brHching 
F.r.t·,'!, C;I~CS i>nd dams, carrYing potpntially deadly, dan~r'rous r·i·;erial~ cll'l'pE'r 
ir.t .. :I.r ..... trrrh'·~ cf H''"'''<;\1 C;,lnyon; clisrlJp1ion ilnd OIr..JlaCl'rnen\ of ITlclJ·Y 1.'::', 

dr·,r :'.n~f .. n~el::'-··' C.l]Vln:;: lrl!~S c1up. to ":H1<:' and h~ulag('-ruacJ CL ~l:tr\.: .. '.:j:ln ,-nd 
r>p~l·a\lr.r.; t::,sP'::'~:ilcnt .~ro:J 1e\i.~luo!.tiC"ln 0' vital oamt'stlc,livI<str.ci(, and ·.,/ilc:; .t· 

w~,tp, ~Cl\rc"s from mapr n:.-w road COl1st'u:tion and extef"lted irodu:tn,11 use; for 
3(,5 c ... ;c Ii y~/lr, TO,~ the 10 to 15 yeAr lih of this mlnl', there l'l(is1<, thl' cO .... 51a.1t 
thred 0 1 high-graop uranium ore b{'i"9 dumped along Nation .. l For~st roads, 
he.lvily ~-.vc:l!{·d stAte hl~hWl}·5 ~r.~ Nivaj:) reservation roa.ds, ".S l resu;t of 
v{'t>lc'.:l~' r.l'gL9t'ncl' in·~olvlflq :::.F .N. ore true!!", and their 20 to·l ca.rt;~i?s o~ 

ra.,:!jC'ac~·lvI~y; TL'r1hpr, any s~,O't-tPI m Tlna:)Cl.'.; reward oc1.ilincd by a sITGlI 
nllmbpr of lo(o.:ly hi~~cJ m~np.r,. and la.bor!:rs coult! I'~!'.lly be ney .. t .. Ll b) the )0:;:1',' 
run horn:'!"!'. of the t~rrlilr'li di:;".1!.p!> U'!!Y rl£K CO'1tru.cting. 

Tht' monitC'rmg ~nc mitiga.tlon mr·a.!'oLlr(!s C"lutHrl1!d In the Draft E1S bpsp"a.k of 
. th!' rl';\( And C!'i".nces Tal' lev1!l~ of rol.o)oactivc cOlltaminahon gre~,t ard small: cf 
~hp 5C'il, ~"!.' aIr, thO! wat~rsheo::, the ..... i!dJ:fe, thp mlnC'rs, lnd the mn:JCE-nt 11·;11' .. " 
por:.Jl.~tiCln lro the path 0; thl!' p"C')?ct.· Ba.sed up::>n thesl' truth .... .1.1",,(, ,",'Ii? Q.e~,~~ 

tha t thp U.S·, F or .. ~t Service P~ t'c'Jte it·s duty i\S c.sre tl!l<er ard Quardl~.n o! OU' 
natu"'al h~,:tag~. \"'ith rcr;;;:.["d!> to the Canyon Ur;..ni·.Jm l1ir,~· PnJ?c1 thel·p IS only 
or,,= responSltle Ilnd hon"r·Jble alt!!rnatl.tp--the No-AC~lCJn Ahc,· .... tlve. 
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R. Dennis lund 
Kaibab National Fornt 
SOO S. 6th Street 
Williams. Arizona 86046 

Dear Hr. lund. 

·l~ ~ ~ 
\,' ~ ...... 

,,' , 
,-

I 

What you are reading is a grass roots chain letter. This is a sincere effort on 
our part to mobili:e great numbers oT concerned citi:ens, to maKe our voices heard 
on this issue: the Canyon Uranium Hine project. 

If Energy Fuels Nuclear. Inc. is given permission to go ahead with this 
project. as well as with Tuture mines near the Grand Canyon--mines alluded to in 
the DraH EIS--reprehensible damages to the environment are sure to result: the 
relea.s~ OT toxic Radon gas Trom the mlnl!shaHs and uranium ore stocKpiles; 
percolation OT radioactive particles into the earth through totally inadequate 
5.tocKpile pads and holding ponds; the possibility oT flash floods bruching 
E.F.~I.'s diKes and dams. carrying potentially deadly, dangerous materials deeper 
in~o the watershed OT Havasu Canyon; disruption and,displacement of major elK. 
deer and antelope calving areas due to mine and haulage-road construction and 
Op!ratlon; despoilment and devaluation of vital domestlc livestocl(, and wildlife 
water sources from major new road construction and extenhd industrial use; for 
365 days a year, Tor the 10 to 15 year liTe of this mine, there e:nsts the constant 
thr!!it of hlgh-grade uranium ore being dumped along National Forest roads, 
h!avily travelled state hiqhways and Navajo reservation roads. as a result. of 
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racioactivit;'j further. a.ny short-term financial reward obtaineCl by a small 
numoer of loca.lly hired miners a.nd laoorers could easily be negated by the lcr.g 
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Forest Service Response 

31-1 

Please refer to the response to letter 32. 

31-1 
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·~l ~ ~ 
\,' ~ ...... 

,,' , 
,-

I 
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R. Dennis lund 
Kaibab National ForlUSt 
800 S. 61h S1reet 
Williams, Arizona 86046 

What you are reading is a grass roots chain le1ter •. This is a sincere eHor1 on 
Ol;;- part 10 mobilize great numbers of concerned dtizens, to make our voices heard 
on this issue: the Canyon Uranium Mine project. 

ff E:nergy Fuels Nuclear, Inc. is gi';en permission to go ahead with this 
32-1 I pro.iec1, as well as with future mines neal' the Grand Canyon--min@S alluded to in 

the Draft E:IS--reprehensible damages to the environment are sure to result: the 
32-2Ire)ea~e of 1oY.ic Radon !ta':. from th~ minQ~hafts "nd uranium c,i'e s"toc~illts; 

32 31
' p,ercolation of radioactive par1icles into the. earth through totally inadequate 

- stocl<pile pads and holding ponds; the possibility of flash floods breaching 
32_4JE.F.N.'s dikes and dams, carrying potentially deadly, dangerous materials deeper 

into the watershed of Havasu Canyon; disruption and displacement of major elk. 
3 2-5J deer and antelope calving areas due to mine and haulage-road construction and 

3 2
-61 operation; despoilment and de.valuation of vital domestic livestock. and wildlife 

water sources from major new road construction and extented industrial use; for 
365 days a year, for the 10 to 15 year life of this mine. there exists the constant 

32-7lthreat of high-grade uranium ore being dumped along National Forest roads. 
heavily travelled state highways and Navajo reservation roads, as a result of 
vehicular negligence involving E:.F .N. ore trucks and their 20 ton cargoes of 
radioactivity; further, any shor1-term financial reward ob1ained by a small 

32-alnumber of locally hired miners and laborers could easily be negated by the long 
run horrors of 1he terminal diseases they risk contracting. 

The monitoring and mitiga.tion measures outlined in the Draft EIS bespeak of 
1he risK and chances for levels of radioactive contamination great and small: of 

I
the soil, the air, the watershed, the wildlife, the. min.ers, and the innocent human 

32
..;.9 population in the pa1h of ~his project. , Eased upon these truths alone we demand 

tha,1 the U.S. Forest ServIce execute It's duty as caretaKer and guardian of our 
natural heritage. Wi1h regards 10 1he Canyon Uranium Min£' Project ther£' is only 
one responsible and honora.!)lp il1.ternative--the No-Action Alter;,ative. 

1/;Pi 1!JwI~nmv:"NYlvtze cco'V1J.:e·"!J<-t.) 

)~'.ed~ ~i1-'?1-'~ 
Yled.re.. L. Mu.ns -
30ltb W, 13ak-if lr\. 
nmffil)(1 A? ~OZ1 

L-32 

Forest Service Response 

We recieved 23 letters that were identical to letter 32 (~ 
letters 32 to 54). The common response to this letter is as 
follows: 

32-1 

We do not agree that the Canyon Mine would result in 
-reprehensible damages to the environment.- As summarized on 
pages iii - vii in the EIS, our analysis indicates that adverse 
impacts are minimized by the implementation of the mitigation 
measures specified in the Plan of Operations and Preferred 
Alternative. 

32-2 

Section 4.2.5.2 of the EIS discusses potential radon gas 
emissions in detail. The final analysis is that, compared to 
normal outdoor concentrations, radon concentrations in Tusayan 
might increase about 10% under ~ meteorological 
conditions and would be more likely to increase about 2% or 
less as a result of the Canyon Mine. However, none of these 
potential increases are large enough to be distinguishable from 
the normal fluctuations in the natural radon environment. 

32-3 

The one-foot thick ore pads are adequate to prevent solution 
percolation into the subsoil. Also, the mine-site ponds are 
designed to hold normal annual precipitation runoff, plus an 
extreme (IOO-year, 24-hr.) rainfall event, plus water pumped 
from the mine, ffany. (~Appendix B, pp. 8-9 and Appendix 
D, p. 17.) 

32-4 

The possibility of flash floods breaching the mine-yard 
perimeter dikes is extremely remote. Most federal regulations 
require that facilities be designed and constructed to 
withstand a lOO-year recurrence interval storm. The Preferred 
Alternative is designed to accommodate a larger, 500-year storm 
event. Thus, the diversion facilities will likely prevent 
flooding of ore or waste piles even under extraordinary 
conditions. 

32-5 

Under the Preferred Alternative, there will be no demonstrable 
unmitigated impacts to wildlife calving or fawnil).g areas as a 
result of the Canyon Mine or ore transportation. (~Table 
2.7 and response 2-7.) 
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require that facilities be designed and constructed to 
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unmitigated impacts to wildlife calving or fawnil).g areas as a 
result of the Canyon Mine or ore transportation. (~Table 
2.7 and response 2-7.) 



32-6 

The Preferred Alternative will impact one water tank; 
therefore, we have required that a replacement water be 
constructed by EFN as a mitigation measure. The new water 
source will be constructed at a site designated by the Forest 
Service after consultation with the Arizona Game and Fish 
Department. (~Section 2.5.14 and response 2-7.) 

32-7 

See response 60-1. 

32-8 

The available information on health risk to uranium miners 
indicates that increases in lung cancer are possible for miners 
exposed to a cumulative radon dose of 100 WLM. Assuming 
current WL exposures found in the mine environment and an 
average of 10 years'spent in the mine, a miner may face a 0.5% 
increase in the risk of developing lung cancer. (~Appendix 
E, pp. 15-17, and response 87-11.) 

32-9 

The Forest Service is obligated to assure that any planned 
actions within the Forest do not detrimentally affect the 
natural environment without appropriate mitigation measures to 
minimize any possible impacts. The NEPA process provides a 
framework for considering and mitigating those impacts. We 
believe that the EIS demonstrates that no significant adverse 
impacts will occur as a result of the Canyon Mine, so long as 
the mitigation measures required.by the Plan of Operations and 
Preferred Alternative are implemented. 

Letters identical to letter 32 were received from: 

LeAnne and Tom Hines~wurtz 
Janet Braun 
Michael M. Retimer 
James and Gayle Mahoney 
John F. Orr 
Amy Hammerschlag 
Jay McCormick 
Constance McKenzie 
Beth Trepper 
Carolyn J. Young 
Mary P. Goldberg 

Deborah Conely and Howell D. Asbie 
Elson Miles 
Joan Martin 
Lisa Pedersen 
Christine J. Besally 
James S. Mills 
Steve and Paula Nelson 
Serene Supped 
Lucinda A. Yazzie 
Randy Rohrig 
Barbara Fox 
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SUpervisor LPonard Lindquist 
Kaibab National ForeRt 
800 S. 6th Street 
williams, Az 86046 

Dear Sunervisor Lindquist; 

mar,\) 50journczr 
OaJi CrczczJt 5tar !ita. 
802:1.( 
Fla9~taFF, qz. 86001 

Mav 4. 1986 

Thank yOU for your thorou~h ~esPOnse to our ~eguPRt for nublic 
hearin~s on thp proposed Tusayan uraniumminp lDEIS. Dpcember 1985). 
and, thank yOU fo~ sendin~ vou~ rpprPRPntative to our iointlv-sPOn
sored meetin~ Anril ,0, 1986. He was both attentive and re~ponRivp; 
we apnrpciatpd his preRence. 

I 
While I understand your inability to enforce Alternative 1 - No Ac-

55-1 tion Altprnative, I stil~wish to formallY state mv prefPren.ce for 
that alternativP, based on my rpsearch and concerns about thp in
advi~ibilitv of continuin~ to minp~ use and conRider uranium as an 
approDriate enpr~ source~ either for nuclear weapon~ or nuclear 
nowpr Dlants. I think the recent melt-down in the Sovipt Union1 the 
fiRcal failure of many nuclear power plants in this country: the 
on-£oin~ effectR of radiation eXDOSllre. from tests and occunational 
exposure. to the Native American nODulations and other peoples of the 
Southwest (see ~owr.wi~d fro~ the Bo~b. N.Y. Times. Feb. 9. 1986); the 
clearly stated concerns 01 the nop~ traditional elders provide amnle 

I ammunition for our battle with nuclear Dower. I also understand that 
55-2 you have chosen not to consider the social cost/social benefit equa

tion re: uranium use in this ~EIS. I would ur~e YOU to do so. 

55-3 

Given the aboye~ I would like to support the least offensive remain
in£ al ternative~ Alternative '5, provided that Route 116, all hi£hwav~ 
is chosen. I believe that this alternative provides the least wild
life impact; thou£h it still routes the ore-trucks throu£h the Navaio 
reservation. on Doorlv built roads. throu£h flash-flood areas and resi
dentialland schoolnei£hborhoods ••• I do not sUPPo.rt thp section of thp 
route that nasses throu~h the rese~ation~ n£I throu£h Mexican Hat 
and Bluff, based on the hazardous conditions of the roads and brid£es 
in the Utah sement. ' 

I
I encoura£P the use of common transnortation for employees. I would 
also eXDect EFN, Inc. to use accepted£overn:nent quotas tn their hi r-

55-4 in£ nractices, with hi£hest considp.~ation bein .. £iven to residents of 
the immediate area. 

II supnort the use of buried powerline, thou£h I have reservations a-
55-5 bout the wild-life impact of the installation process. I feel that 

Alternative 5 provides the stron£est miti£ation measures. 

I would propose two additional areas of exnloration nrior to the com
pletion of the final EIS: 1. To comply with the "valuable minerals" 

L-5F 

55-6 

2 

stipulation in the 1872 Minin£ Law, I would request that EFN. Inc. 
be required to provide a "guesstimate- of profits to be made on this 
mine site. Given the present uranium market and the cost of Alterna
tive '5 mitivation measures, I would like to see their profit measured 
al7ainst a fall1n£ market" mi ti~ation costs and the estimated costs 
of SOCial, health and cost-oyer-run deficits caused bv the current 
use and mis-use of nuclear power. 

\

2. I request that vou meet with the Hopi traditional elders. perhaps 
Thomas Banvacva, David Nonon~e, folarilvn Harris (P.O. Box ')4. Hote-

55-7 villa, Arizona, AfiO,O). to tour" Rurvev and conRider th .. mine sit .. 
in terms of Hopi ~p.li£ious and spiritual concprn~. I know they will 
welcome vour intereRt. 

I urge vou to nerfot"ID a "bold stroke" and dpnv Ener~ Fuels Nuclear. 
Inr.!\ p~oposal for tht'! T"Ravan uranium mine: both a:'l a tax-pavpr and. 
thereforp., your emDlovAr, I a~k YOU to rp~pond to mv wishes. Should 
YOU not ,,"p~pond with a "bold stroke". I request that VOll rpcorn mv 
""eluctant ~ecommendation for Altprnativp. ~. Routt'! 6. 

Th;:tnk you" 

/!!au( ~1;V~ 
Ma~ So iournpr 

cc: Hotp.villa 
Earth First! 
-F""iend~ of thp Rivpr 
P,' ateau G""ouo/S i erra Club 
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Leonard Lindquist 
Kaibab National Forest 
800 S. 6th St. 
W ill i am s, A z .'~ 8 fi 04 6 

Dear Supervisor Lindquist; 

,"lory Sojourner 
Oak Creek Star Rout!! 
Bo~v 1-1 
Flogsto~~ Az 06001 

June 2,1986 

In addition to my previous comments on the DEIS for the proposed 
Tusayan ur~nium mine, I would like to add my urging that you decide 
for an area-wide EIS on uranium mining on both rims of the Grand 
Canyon. Given the uranium-rich breccia pipes and the potential for 
a pnKiferation of mines, with mushrooming environmental negative con
sequences, we need to plan for the future. 

Thank you, 

Sincerely, 

~"~~ 
Canyon Under Siege 
Earth First! 

Kf.1 'It. <' N 

nrr:' , JUN 4 19% 

.~\ .. 

Forest Service Response 

55-1 

Your preference for the No Action Alternative has been noted. 

55-2 

During the scoping process, we considered including a cost 
benefit analysis in the EIS. The decision was made not to 
prepare such an analysis for several reasons. First, Council 
on Environmental Quality regulations governing the preparation 
of EIS's state that the merits and drawbacks of alternatives 
should "not be displayed in a monetary cost-benefit 
analysis ••• when there are important qualitative 
considerations." 40 C.F.R. 1502.23. Several important 
environmental factors considered by the EIS -- wildlife, the 
Grand Canyon, Indian religious freedoms and water supplies -
are qualitative. Second, due to the nature of the 
environmental factors evaluated, any assignment of costs and' 
benefits would be uncertain and subjective. In short, we 
believe that a cost benefit analysis wou~d not aid the decision 
maker or the public in the evaluation of alternatives. 

55-3 

Your comment on haul route alternatives has been noted and 
considered in the selection of the Preferred Alternative. 

55-4 

The Preferred Alternative includes common transportation for 
employees and although we may not impose any hiring quotas, EFN 
has expressed a policy to hire qualified local residents. 

55-5 

Your preference is noted, however, the Preferred Alternative 
does not include a buried power line. (~Section 2.4.) 

55-6 

Please refer to response 1-8. 

55-7 

We have conducted an intensive site specific archeological 
investigation of the proposed mine site. In addition, we have 
requested that religious leaders from both the Hopi and 
Havasupai Tribes meet with us at the mine site to identify 
specific sites of religious significance and disbuss tribal 
concerns. To date, neither Tribe has been able to participate 
in a visit to the site. We continue to consult with Tribal 
leaders and hope that they will agree to an on-site 
evaluation. In any event, we will continue to consider the 
concerns expressed by the Hopi elders during the construction 
and operation of the Canyon Mine. 

Leonard Lindquist 
Kaibab National Forest 
800 S. 6th St. 
W ill i am s, A z .'~ 8 fi 04 6 

Dear Supervisor Lindquist; 

,"lory Sojourner 
Oak Creek Star Rout!! 
Bo~v 1-1 
Flogsto~~ Az 06001 

June 2,1986 

In addition to my previous comments on the DEIS for the proposed 
Tusayan ur~nium mine, I would like to add my urging that you decide 
for an area-wide EIS on uranium mining on both rims of the Grand 
Canyon. Given the uranium-rich breccia pipes and the potential for 
a pnKiferation of mines, with mushrooming environmental negative con
sequences, we need to plan for the future. 

Thank you, 

Sincerely, 

"~~"'~ Canyon Under Siege 
Earth First! 

Kf.1 'It. <' N 

nrr:' , JUN 4 19% 

.~\ .. 

Forest Service Response 

55-1 

Your preference for the No Action Alternative has been noted. 

55-2 

During the scoping process, we considered including a cost 
benefit analysis in the EIS. The decision was made not to 
prepare such an analysis for several reasons. First, Council 
on Environmental Quality regulations governing the preparation 
of EIS's state that the merits and drawbacks of alternatives 
should "not be displayed in a monetary cost-benefit 
analysis ••• when there are important qualitative 
considerations." 40 C.F.R. 1502.23. Several important 
environmental factors considered by the EIS -- wildlife, the 
Grand Canyon, Indian religious freedoms and water supplies -
are qualitative. Second, due to the nature of the 
environmental factors evaluated, any assignment of costs and' 
benefits would be uncertain and subjective. In short, we 
believe that a cost benefit analysis wou~d not aid the decision 
maker or the public in the evaluation of alternatives. 

55-3 

Your comment on haul route alternatives has been noted and 
considered in the selection of the Preferred Alternative. 

55-4 

The Preferred Alternative includes common transportation for 
employees and although we may not impose any hiring quotas, EFN 
has expressed a policy to hire qualified local residents. 

55-5 

Your preference is noted, however, the Preferred Alternative 
does not include a buried power line. (~Section 2.4.) 

55-6 

Please refer to response 1-8. 

55-7 

We have conducted an intensive site specific archeological 
investigation of the proposed mine site. In addition, we have 
requested that religious leaders from both the Hopi and 
Havasupai Tribes meet with us at the mine site to identify 
specific sites of religious significance and disbuss tribal 
concerns. To date, neither Tribe has been able to participate 
in a visit to the site. We continue to consult with Tribal 
leaders and hope that they will agree to an on-site 
evaluation. In any event, we will continue to consider the 
concerns expressed by the Hopi elders during the construction 
and operation of the Canyon Mine. 



at 
C» 

Poarch 

Leonard Lindquist 
Forest Supervisor 
Ka1bab National Forest PI2r.n~r C?;:les Rec'd . 

Dear Mr. Lindquist, 

I have just finished reading the draft ElS for Canyon 
56-1 Uraniul:! }lane and I am disappointed to see that you refuse to 

consider the only sensible Alternative- nu~ber Cne. 

As for the haul route options- 1,2,3,4,5,& 7 are all ba: 
chcices because of their effect on wildlife. In addition, 
option 5 is a poor choice because of the unsi;htly ce~ read 
cff the Coconino Rim that it requires •. But re~ardless of the 

I 
h~ul r:ute that is selected, the mine itEelf '4ill be bad ne'::: 

56-2 for \~::'l,dlife. Figure 3.3 ehov:s the r.:ine site ri..;ht ir. the 
::::'ddle of a deer fa,,;nin[ area- one of only five s\lch fa·::;.i!1& 
areaE in t~e region. Considering that there are thousa~dE 
of other ~ininG clai~= in the Gra~d ~anyon area j~st waitir.: 
fer this one to set a prececent, it ~ay not be lon[ bef~re 
tt=- o~ly deer in the Kaibab ::atiocal Forest is t!:.e cr.e C~ 

tJ:e cover of YC·'J.r ElS. 

In section 1.1.1 ycu refer tc tte ='J.ltipl~ use pri;.:irle 
on public lands. Be serious here- do you rea~ly 'oelieve tr:a: 

56-3 anyone is f;cint; to ca:t~ next to a pile of ura::iu:: :::re':' E:\': 

~eny fa~ilies are £oin[ to picnic beside a roae ~~ere :: t:n 

ere truc;~s are scre~~;:inG past? :.hat sane a::1::-.a1 ... :i~l ve:-.tt.:re 

C:,:.,y To 

I r.ear .\t~1ut nCisj' hu~an occupied cleD.rir..;? Face it- ?:r.e:: yc:.:' re 
tau.l.!1b about a ura!liu::; :nine there is no such tr.in; a:: :::~: ti~le 

use. 

If you absol~tely insiEt on puttinu a ~ine in th~ Fcre~t, 

56-4 may I s:J ... :est another alternative; Firct create the ne·.· .. 
habitat that you claie ",':'11 miticate a~J adverse effect~ en 

wildlife. Study it for three te five yearz. T~ec, only after 

L-56 

you are certain that a new favmin.:; area has ~een estab!iEhec, 
that wildlife is acceptinb the new meadov; and catchment per.:'s, 
per:r.it a closely monitored operation to proceed. The ecolocy 
of the Coconino Plateau is ,teo fragile ~or development to 
proceed at any faster pace t~an that. 

56-1 

Sincerely, 

-.1.:.-~ 
Jie Hasbar£e:: 
4610 Z. 26th St. 
Tucson, .e.rizona 

Forest Service Response 

e;711 

Your comment has been considered and the discussion of the No 
Action Alternative has been expanded in the final EIS. (~ 
response 1-7.) 

56-2 

Two wildlife mitigation measures (the construction of a 32-acre 
replacement foraging area and a new wildlife water tank) are 
included in the Preferred Alternative. These measures will 
offset the impact of the mining operation on current wildlife 
use of the mine site. (~Section 2.5.14, Table 2.7 and 
Appendix C.) 

56-3 

All uranium ore piles will be within the mine yard security 
fence. (~Section 2.5.4 and Appendix A.) The increase in 
traffic caused by 20 ore trucks along all but a few miles of 
routes #6 and #7, which are part of the Preferred Alternative, 
is considered to be insignificant. (~Table 2.11.) On the 
sections of road where the trucks constitute a significant 
increase in traffic (Forest Service roads 305 and 305A from the 
mine to U.S. 180 and across the SP Crater road from U.S. 180 to 
U.S. 89) they will be travelling at reduced speeds. 

56-4 

The game habitat on the Tusayan Ranger District is considered 
marginal. Its overall carrying capacity is low, relative to 
other game management units in northern Arizona. Scarcity of 
reliable water sources is considered to be a major factor in 
this low productivity. By constructing a new water source, the 
overall habitat should be improved, since the original water 
source is still available, and will probably be used 
periodically despite the presence of the mine. (~Appendix 
B. ) 
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Dear Mr. Lindquist, 

I have just finished reading the draft ElS for Canyon 

56-1 Uraniul:! }lane and I am disappointed to see that you refuse to 

consider the only sensible Alternative- nu~ber Cne. 

As for the haul route options- 1,2,3,4,5,& 7 are all ba: 
chcices because of their effect on wildlife. In addition, 

option 5 is a poor choice because of the unsi;htly cell' read 

eff the Coconino Rim that it requires., But re~ardless of the 
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h~ul r:ute that is selected, the mine itEelf "ill be bad ne'::z; 
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areaE in t~e region. Considering that there are thousa~dE 
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tt=- o~ly deer in the Kaibab ::atiocal Forest is t!:.e cr.e C~ 
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taUl.::b about a ura!1iu::; :nine there is no such tr.in; a:: :::~: ti~le 

use. 

If you absol~tely insiEt on puttinu a ~ine in th~ Fere~t, 

56-4 may I s:J ... :est another alternative: Firct create the ne·.· .. 
habitat that you elaie ",':'11 miticate a~J adverse effects en 
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you are certain that a new favm1n.:; area has ~een estab!iEhec, 

that wildlife is acceptinb the new meadov; and catchment per.:'s, 

per:r.i.t a closely monitored operation to proceed. The ecolocy 

of the Coconino Plateau is ,teo fragile ~or development to 

proceed at any taster pace t~an that. 

56-1 

Sincerely, 

-.1.:.-~ 
Jie Hasbar[en 

4610 z. 26~h St. 

Tucson, .e.Tizona 

Forest Service Response 

e;711 

Your comment has been considered and the discussion of the No 
Action Alternative has been expanded in the final EIS. (~ 
response 1-7.) 

56-2 

Two wildlife mitigation measures (the construction of a 32-acre 
replacement foraging area and a new wildlife water tank) are 
included in the Preferred Alternative. These measures will 
offset the impact of the mining operation on current wildlife 
use of the mine site. (~Section 2.5.14, Table 2.7 and 
Appendix C.) 

56-3 

All uranium ore piles will be within the mine yard security 
fence. (~Section 2.5.4 and Appendix A.) The increase in 
traffic caused by 20 ore trucks along all but a few miles of 
routes #6 and #7, which are part of the Preferred Alternative, 
is considered to be insignificant. (~Table 2.11.) On the 
sections of road where the trucks constitute a significant 
increase in traffic (Forest Service roads 305 and 305A from the 
mine to U.S. 180 and across the SP Crater road from U.s. 180 to 
U.S. 89) they will be travelling at reduced speeds. 

56-4 

The game habitat on the Tusayan Ranger District is considered 
marginal. Its overall carrying capacity is low, relative to 
other game management units in northern Arizona. Scarcity of 
reliable water sources is considered to be a major factor in 
this low productivity. By constructing a new water source, the 
overall habitat should be improved, since the original water 
source is still available, and will probably be used 
periodically despite the presence of the mine. (~Appendix 
B. ) 



Dear ~r. Lind~uist, 

hfter reviewing the DEIS for the Canyon Uraniur:. :iine, I feel 
ouligate~ to ex~ress w.y concerns on this issue. 

I I ar:; oisappointed that Alternative 1 (no action) cannot tie 
57-1 consiu~r~~ a viaole 0iJtion cue to fe",eral r..inin; l2\O:s wbic!, • ... ere 

enactea ~n the last century. . 

1
. 11& not .as ~onfitient as the Forest ServiCE: a~~ears to De 

57-2 t!."t there w ~ll oe no auve rse i r:,!-'acts as a resul -c of this i .. ine. 
Acciuents anutne unex~ecteci 00 ha~~en in this worlu even in t~E: 
~ost well laiu Flans. . 

I 

There have been nur.-,erous tragetiies in the South\le:;t 
con~erning uran. iu~ ~ining (Tuba C.it Y' Grants, ~~vaJo uran.iu~ 

57-3 ~or~ers, anu .so ~n). ,:r.e t'.roLJler..s in tl.ese areas wl:re not 
Qr~ure?t for oec~aes, when ~t was far too la-ce to do a thin; 
.. ~out ~t. \; ill we sOl.,euay fin6 out 1:f.at ti'le "sta1:e of tne art n in 
ISH was just not a ... are of the l-rOi:ller.1 at t:.c: tir.;e. 

57-4(.. \~i~h t~e choiCE: of a~ternati,,:es tbat we ir: 9ivl:n; hlt. 5,
heul Aoute ~ 6 see~s the ~east ev~l ot the ounc~. The rOU1:e is 
alre&dy there. It resuire~ no new construction anu h&s the least 
i~~~ct on wilulite which certainly canl-c be sai~ aoout hIt. 3. 
~lternative 4 assuues that aooitional ~ines will ~e ouilt an~ 

leven attei.'i-'ts to i?reciict .,here tlley \'ill tie locat.e~. I tr.in~ tLat 
5,1~5 thi~ is an .i.na?i->~of'ri .. te assur:l~tion <lnu shoulo .Je beyor." 1:i".e 

_ scot'e of tr,~s DElE. 

I f .t her:; i TI ~ i s 9 0 in 9 to be 0 u i 1 t, the L. 0 nit 0 r ins ~ r "-: r a r.. i s 
essent~al, an~ I woul~ like to be assure~ th.t rners" ·Fuels 
l~uclear will be i.ela liaole for any aoverse ii" .. t-ClCt incur:e;:. as Q 

result of any of their ~ines, no ~atter when. it is oiscovere~. 

Sincerely, 

Lawrence I;. Lesko 
PO Eox 802 
\:illi~l .. S ,AZ 66046 

L-57 

Forest Service Response 

57-1 

Please refer to response 2-4. 

57-2 

Please refer to responses 8-3 and 60-1. 

57-3 

Section 1.3 lists the federal, state and local regulatory 
requirements that apply to the Canyon Mine. Nearly all of 
these requirements were not in effect when the uranium mining 
and milling took place in Tuba City and Grants. The monitoring 
requirements associated with the Canyon Mine will promptly 
disclose any environmental impacts. 

57-4 

Your comment was considered in the selection of the Preferred 
Alternative. Alternative 5 has been selected as the Preferred 
Alternative by the interdisciplinary team. (~Section 2.4) 

57-5 

We do not agree. Predicting cumUlative impacts at this time is 
extremely speculative. However, although we do not know when, 
where or if any future mines will be developed, we feel an 
effort to generally project possible future mines is useful in 
the projection of potential impacts. See the discussiQn of 
potential cumulative impacts throughout Chapter 4 of the EIS. 

Dear ~r. Lind~uist, 

hfter reviewing the DEIS for the Canyon Uraniur:. :iine, I feel 
ouligate~ to ex~ress w.y concerns on this issue. 

I I ar:; oisappointed that Alternative 1 (no action) cannot tie 
57-1 consiu~r~~ a viaole 0iJtion cue to fe",eral r..inin; l2\O:s wbic!, • ... ere 

enactea ~n the last century. . 

1
. 11& not .as ~onfitient as the Forest ServiCE: a~~ears to De 

57-2 t!."t there w ~ll oe no auve rse i r:,!-'acts as a resul -c of this i .. ine. 
Acciuents anutne unex~ecteci 00 ha~~en in this worlu even in t~E: 
~ost well laiu Flans. . 

I 

There have been nur.-,erous tragetiies in the South\le:;t 
con~erning uran. iu~ ~ining (Tuba C.it Y' Grants, ~~vaJo uran.iu~ 

57-3 wor"ers, anu .so ~n). ,:r.e i->roLJler..s in tl.ese areas wl:re not 
ar~~re?t for oec~aes, when it was far too la-ce to do a thin; 
.. ~out ~t. \; ill we sOl.,euay fin6 out 1:f.at ti'le "sta1:e of tne art n in 
ISH was just not a ... are of the l-rOi:ller.1 at t:.c: tir.;e. 

57-4(.. \~i~h t~e choiCE: of a~ternati,,:es tbat we ir: 9ivl:n; hlt. 5,
heul Aoute ~ 6 see~s the ~east ev~l ot the ounc~. The rOU1:e is 
alre&dy there. It resuire~ no new construction anu h&s the least 
i~~~ct on wilulite which certainly canl-c be sai~ aoout hIt. 3. 
~lternative 4 assuues that aooitional ~ines will ~e ouilt an~ 

leven attei.'i-'ts to i?reciict .,here tlley \'ill tie locat.e~. I tr.in~ tLat 
5,1~5 thi~ is an .i.na?i->~of'ri .. te assur:l~tion <lnu shoulo .Je beyor." 1:i".e 

_ scot'e of tr,~s DElE. 

I f .t her:; i TI ~ i s 9 0 in 9 to be 0 u i 1 t, the L. 0 nit 0 r ins ~ r "-: r a r.. i s 
essent~al, an~ I woul~ like to be assure~ th.t rners" ·Fuels 
l~uclear will be i.ela liaole for any aoverse ii" .. t-ClCt incur:e;:. as Q 

result of any of their ~ines, no ~atter when. it is oiscovere~. 

Sincerely, 

Lawrence I;. Lesko 
PO Eox 802 
\:illi~l .. S ,AZ 66046 

L-57 

Forest Service Response 

57-1 

Please refer to response 2-4. 

57-2 

Please refer to responses 8-3 and 60-1. 

57-3 

Section 1.3 lists the federal, state and local regulatory 
requirements that apply to the Canyon Mine. Nearly all of 
these requirements were not in effect when the uranium mining 
and milling took place in Tuba City and Grants. The monitoring 
requirements associated with the Canyon Mine will promptly 
disclose any environmental impacts. 

57-4 

Your comment was considered in the selection of the Preferred 
Alternative. Alternative 5 has been selected as the Preferred 
Alternative by the interdisciplinary team. (~Section 2.4) 

57-5 

We do not agree. Predicting cumUlative impacts at this time is 
extremely speculative. However, although we do not know when, 
where or if any future mines will be developed, we feel an 
effort to generally project possible future mines is useful in 
the projection of potential impacts. See the discussiQn of 
potential cumulative impacts throughout Chapter 4 of the EIS. 



Dear Mr. Lindquist, 

PO Box 802 
Willia~, AZ 86046 
30 April 1986 

I It is with a heavy heart that I write this letter in 
response to the DEIS for the Canyon Hine. I know that because of 

58-1 an anachronistic law there is nothing I can do to stop the 
destruction of yet another part of our forest, but I a~ 

I 
incredulous that this action can still take place despite 
abundant evidence that radioactive debris is a plague on the land 

58-2 and to our health. I can only hope that the nuclear energy 
industry goes broke in light of recent incidents in the Soviet 
Union and elsewhere. 

I If the ~ine must go through, I have to choose Alternative 5, 
5 3 Haul Route 6. This would involve the least a~ount of disturbance 
8- to the natural and cultural resources of t·he area. I am strongly 

opposed to any alternative. which would route trucks past Hull 
Cabin, a National Register of Historic Places District of 
interest to recreationists and home to seasonal employees. Any 
route through the Forest would be devastating for wildlife and 

~ archaeological sites and represents an unnecessary expense. 
o Keep the trucks on the main highway, so that everyone can see and 

appreciate the benefits of nuclear energy. 

Sincerely yours, \ 

...-r-.;.-: cY~ u- " 

Ma. Teri Cleeland 

L-58 

Forest Service Response 

58-1 

Please refer to response 2-4. 

58-2 

Please refer to response 8-3. 

58-3 

Your comment was considered in the selection the Preferred 
Alternative. Alternative 5 has been selected as the Preferred 
Alternative by the interdisciplinary team. (~ Section 2.4.) 

Dear Mr. Lindquist, 

PO Box 802 
Willia~, AZ 86046 
30 April 1986 

I It is with a heavy heart that I write this letter in 
response to the DEIS for the Canyon Hine. I know that because of 

58-1 an anachronistic law there is nothing I can do to stop the 
destruction of yet another part of our forest, but I a~ 

l
incredulous that this action can still take place despite 
abundant evidence that radioactive debris is a plague on the land 

58-2 and to our health. I can only hope that the nuclear energy 
industry goes broke in light of recent incidents in the Soviet 
Union and elsewhere. 

I If the ~ine must go through, I have to choose Alternative 5, 
5 3 Haul Route 6. This would involve the least a~ount of disturbance 
8- to the natural and cultural resources of t·he area. I am strongly 

opposed to any alternative. which would route trucks past Hull 
Cabin, a National Register of Historic Places District of 
interest to recreationists and home to seasonal employees. Any 
route through the Forest would be devastating for wildlife and 

~ archaeological sites and represents an unnecessary expense. 
o Keep the trucks on the main highway, so that everyone can see and 

appreciate the benefits of nuclear energy. 

Sincerely yours, \ 

...-r-.;.-: cY~ u- " 

Ma. Teri Cleeland 

L-58 

Forest Service Response 

58-1 

Please refer to response 2-4. 

58-2 

Please refer to response 8-3. 

58-3 

Your comment was considered in the selection the Preferred 
Alternative. Alternative 5 has been selected as the Preferred 
Alternative by the interdisciplinary team. (~ Section 2.4.) 



Dear Mr. Lindquist, April 29, 198~ 

1 
Let me beg in by saying I am totally opposed to all mining 

59-1 in the environs of the Grand Canyon; this .nation could !lever need 
uraniuE-or anything-that bad. However, glven the reallty of the 

l
ex. isting statutory fteedom bestowed upon all. rrdning activities, 

59
-2 my opposition to the propose.d EFN Canyon Hlne becomes a moot 

point. Suffice it to say, I w111 work hard in the ensuing years 
to attack this environmental plague at its heart. in the anti
quated mining laws which allow anyone with a shovel to start 
di99in9 wherever he stakes a claim. 

In the meantime , I am forced to choose between the 
lesser of four evils proposed in the OEIS. I strongly urge the 
USFS to select Alternative 5 , Haul Route 6. 

The compilers of the OEIS have ~ade it clear that the 
Forest Service has narrowed the viable alternatives down to 
numbers 3, 4, , 5. And in terms of mitigation factors which have 
been attached to EFN's proposed plan of operations, there is 
little or no difference between the three alternatives. 

The differences arise when the haul route options are 
matched with their corresponding alternatives as compiled by the 
draft study team. I might add that these pairs selections sho~ld 
not necessarily be carved in stone. For instance, I could Ilve 
with Alternatives 3 , 4 if they were to use Haul Route 6; but 
under the present pairing arrange~ent I can not possibly support 
either option. Alternative 3 should be scratched. because th.e Haul 
Routes 1 ,2 option will drastically and ~etrlIaentally lmpact 
wildlife while at the same time depend upon over twenty miles of 
reconstruction and four miles of new construction within the 
forest. Alternative 4 should also be eliminated froc considera
tion because of the fact that Haul Route 5 involves the most 

59-3 devastating impact to the environment, scenic qualities, , 
cultural resources while ~alling for thirty-one miles of recon
struction of forest roads and three miles of new construction off 
of the Coconino Rim escarpment. All haul routes which will enta~l 
the construction of a new road off the east end of the rlID 
should be forever shelved as an unnecessary scar on the land and 
an insult to the neighboring Navajos and millions of visitors to 
the Grand Canyon. As for the argument that Haul Route 5 might 
best incorporate ·possible mine operations in the future, I w~ulo 
respond that we are dealing at this point with one proposed mlne, 
and that if there should in fact prove to be additional r.ines 
proposed along this route then there is nothing to preclude theffi 
from backtracking down roads 310,316, 320, 305 , ending at 

L-59 

Highway 64. Haul Route 6 re~ains the only sensible choice because 
it would impact wildlife and cultural resources the least ~hile 
~inimizing road work by utilizing existing roads and highways. 
Each haul route option entails a minimum of 25 miles of 
reconstruction road work, and five out of seven of the options 
would propose at least 3 ~iles of new construction. Haul Route 6 
would ~ean only 5 miles of easy reconstruction on forest roads 
305 , 305A. And as for that 5 ~iles of reconstruction, I would 
assume the two roads would have to be at least moderately 
upgraded regardless of which option is chosen, due to the fact 
that they will serve as the only access route for the mine work
ers on their way to and from work each day. It would be sensible 
to utilize the same route to both haul the ore and the mine 
workers because it would mini~ize cost and impact. During the 5 
year life expectancy of the Canyon Mine, the highway haul route 
will end up saving EFN over $600,000 wben matched against Haul 
Route 5, and only $100,000 more than the forest routes which rely 
heavily on habitat damage and massive road work. Surely the 
Forest Service would not be i~posing too severe or prohibitively 
expensive restrictions by choosing the path which has the least 
overall impact on the area. The OEIS stOltes that the purpose of 
the document and entire mitigation process is to -ensure that 
adverse environmental impacts are avoided and minimized during 
construction and operation of the project.- This being the first 
south rim mining endeavor since the Orphan Mine, the Forest 
Service would undoubtedly best be able to follow its own desig
nated goals and legal responsibilities by ensuring that this 
entire uraniu~ mining process move slowly at first so as to 
ensure that a reliable data base of workable information may be 
accumulated so that the total impact of such an activity can be 
carefully assessed. Haul Route 6 fits this careful approach 
better than any other option. Which only leaves Haul Route 7 to 
deal with. I am hesitant to go along with that idea because it 
could easily end up in litigation lin-,bo as right of ways from the 
state and private land are negotiated. 

The Forest Service's role in this whole process has prima
rily been one of mediating safety. And with the drafting of this 
document you are now assuring the general public that this entire 
project proposed by EFN is as safe as mother's milk. Okay fine, 
today's -state of the art- data forces me to accept your written 
word in the matterl and so, let's run those ore trucks right 
down the state highways ·and through the very heart of Flagstaff. 
Let's let the people see. Multiple Use in action. It would be 
completely unjustifiable to spend big bucks to hide this opera
tion in the woods and route ore trucks allover the forest. Let 
the tax taxpayer see the valuable uraniuI;; go %001l".in9 by so that 
EFN can sell it to the French, who in turn can sell it to Iraq, 
who in turn can ••• 
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Ah well, so be it. And if by sor.le -act of god- there is an 
accident-you know, like the tragedy which just took place in the 
Soviet Union-then it should be made perfectly clear in preciae 
legal language that EFN will be responsible for any dawage which 

9 4 they are responsible, and that liability should last in 
5 - perpetuity. The $100,000 reclamation bond does not co~e close to 
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covering the cleanup of a ~ajor nuclear accident. It should be 
clearly stipulated that EFU can-and will-voluntarily come forward 
now or in the future with the big league bucks that it would take 
to clean up a hazardously contaminated area. 

And while we are on the subject of accidents withEFN 
projects, perhaps you could shed some light on the incident which 
occurred at their Hack Canyon Mine, on the north side of the 
Grand Canyon, where an evaporation pond designed to withstand a 
500 year flooding event somehow was overrun by a minor summer 
thunoerstorm?' :. 

My experience with this sort of thing tells me that the 
issue will soon be forgotten-until EFN screws up. Then they will 
get a hand 131ap fine and continue merrily" dangerously onward. 
And all so we can put about 25 people to work. Ana that ~ight 
look good on paper, but then so does an obituary •• 

Sincerely, ~tB.~ 
Stephen B. Carr 
De~lotte, Arizona 

Forest Service Response 

59 ... 1 

Please refer to responses 3-4, 5-1 and 5-4. 

59-2 

Please refer to response 2-4. 

59-3 

Your comments were considered in the selection of the Preferred 
Alternative. Alternative 5 has been selected as the Preferred 
Alternative by the interdisciplinary team. (See Section 2.4.) 

59-4 

EFN will be responsible for the timely clean-up of accidental 
ore spills (~ response 60-1) and site clean-up and 
reclamation after mining ceases. (.s..e..e. Sections 1.7, 1.11, 
2.15, 2.17, 2.37 and 4.3.) The Canyon Mine proposal does not 
contemplate any use of processed uranium. No "major nuclear 
accident" is possible. 

59-5 

The incident referred to in your comment occurred in August, 
1984. It did not involve an evaporation pond, but did involve, 
an overflow of water from a surface water diversion structure 
at the Hack Canyon Mine as a result of a 120-year, 3-hour storm 
event. Full details of the event are on file with EPA. The 
incident was immediately and completely cleaned up and it was 
determined by an independent engineering evaluation that no 
contamination of surface water resulted. .s..e..e. re~ponse 32-4. 
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THE 

Leonard A. Lindquist. Supervisor 
Kaibab National Forest 
800 S. 6th Street 
Williaas. AZ 68046 

Dear Mr. Lindqui.t: 

The Hopi Tribe would like to issue a stateaent of concern over 
the proposed Canyon Uraniua Mine and the associated Draft 
Environaental Iapact Stateaent (DElS). The Hopi TrLbe is opposed 
to uraniua ainine louth of the Grand Canyon and p~efers the no 
action alternative be adopted because of the impacts to Hopi 
culture and interests created by the proposal. The Hopi Tribe 
wishes to advise the U.S. Forest Service that it vigorously 
supports the Havasupai Tribe'l position aeatnst uranium minine 
south of the Grand Canyon in areas historically used by both 
tribes. 

if the no action alternative is not leeally feasible. then the 
Hopi Tribe favor. Alternative 5. usine Haul Route 6. subjec~ to the 
~oa.ents in this letter. 

The HopJ Tribe reserves the rieht to subait further com.ents as 
ne~essary pendine the receipt of additional inforaation. 

The following discussion covers two (2) aajor areas of concern 
to the Hopi Tribe. Included to apppleaent the discussion are two 
affidaits identifyine areas of cultural and religious significance 
to the Hopi Tribe. Subsequent to this di.~ussion are a number of 
general and specific coaaents on the Canyon UraniUM Mine and the 
associated DEIS. 

--------- P.O. BOX 123 - KYKOTSMOVI. ARIZONA - 86039 - (602) 734·2441 --------

L-60 

60-11 Truck Transportation Hazards At U.S. 89A Bridge 
Over The Little Colorado River 

The Draft EIS does not evaluate environaentali_pacts of a truck 
transport accident. The possibility of a spill of uraniua ore into 
the Little Colorado River at the bridee crolsing on U.S. 89A North 
or the iapacts of spills at other location north of the bridge aust 
be considered and evaluated. At least ten 20 ton haul trucks 
trartsporting the hazard~us uraniua ore will pass this bridge each day 
for the next 5-10 yearl. Critically iaportant Hopi relieious lites 
are located downstreaa froa the U.S. 89 brid~e on th~ Little Colorado 
River. The exilting bridge i~ narrow. and trucks over ten tons are 
required to use an older bridge to cross the Little Colorado River 
Canyon. Not only is the aain bridge hazardous. but truck traffic 
leaving or reentering U.S. 89A in connection with the alternate 
bridge truck route create special accident hazards. An accident 
resulting in a Ipill into the Little Colorado River would result in 
water transport of hazardous aaterials downstream before any 
eaergency clean up could be effected. These hazardous aaterials 
would contaainate sites along the downstreaa river. includine Blue 
Springs. ~ipapu. and the Hopi Salt Trail. These hazardous materi~ls 
would then enter the aain atea Colorado River and Grand Canyon 
N~tional Park. Not only would sacred Hopi religious sites be severly 
damaged. but Hopis visiting these sites and Hopis in villages using 
contaainated aaterials gathered froa these sacred sites would 
potentially be exposed to unreasonable radiation risks. Also. golden 
eagles from both above and below the U.S. 89A bridge aay consume 
contaainated food aources. and in turn when they are gathered by 
Hop i s aay expose the i r Hopi re Ii g i ous ,uard i ans to unre.a sona b I e 
radiation risks. Hopi eagle eatherine areas downstream from the U.S. 
89A bridge or in the area of Echo Cliffs. to the north alone U.S. 
89A. will be directly exposed to unreasonable radiation risks. in the, 
event of an accidental spill. 

There are also risks both to Grand Canyon National Park and the 
resident bald eaele. froa an accident at or near the U.S. 89 bridee 
over the Little Colorado River. Water fro. the Little Colorado River 
enter the aainstea Colo~ado River and Grand Canyon National Park. 
Accidental deposition of hazardous aaterials into the Little Colorado 
River froa the haul truck traffic passin, over this bridee over a 
5-10 year period. i8 aore than a re.ote st~t1stical possibility. 
Daneerous cros.winds in the canyon and throu2hout the proposed haul 
route aaenifies this potential introduction of these hazardous 
aateriall into the Grand Canyon National Park as a result constitutes 
a risk that should be evaluated. Moreover. this aaae risk iapacts 
bald eaeles which nest in or use the National Park. If' they feed on 
fiah or other food contaainated with hazardous aaterial •. what iapact 
would this have on this endaneered Ipecies? 

Other Ipilla in the area of Caaeron or northward in the 1934 
Executive Order Reservation (Bennett Freeze area) alone C.S. 89A 
could result in wind transport of hazardous nuclear wastes to the 
Hopi villaee of Moencopi. The a~ea alone U.S. 89A i. subject to 
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seasonally stronr winds and these winds could trasport hazardous 
wastes to Moencopi before any eaerrency clean-up could occur. The 
Draft EIS does not describe in any detail the clean-up procedures 
that have been developed by the project proponent to deal with 
various clean-up scenerios. None of the foreroinr risks were 
evaluated 1n the DEIS. These risks requir~ careful evaluation of 
possible alternative transport routes or aodes of transport. 
Additional aeasures to prevent or aitirate the effects of an 
accidental spill. are a necessary part of this evaluation. State and 
federal ruidelines authorizinr truck transport of hazardous aaterials 
across the Little Colorado River Bridre. and throurhout the proposed 
transport route aust be specifically addressed. 

Religious And Cultural Interests Of The Hopi Tribe 
At Or Near The Mine Site 

Deer. elk. turkey. spruce bourhs. pinon nuts. and sacred herbs 
are gathered by Hopis in areas near the proposed aine site and along 
the various haul route alternatives throu~h the national forest. 
These plants and aniaals have been rahtered froa this area by the 
Hopis both historically and in present tiaes for ce~eaonial. 
religious. and food purposes. Accidents or uraniua dust blowjn~ off 
transport vehicles could contaainate this area. Iapacts fro. the 
aine site and various proposed road alternatives will .ake it 
iapossible or iapractical for Hopis to continue historic religious 
and food ratheri~~ activities. Incremental cumulative actions by 
federal arencies aay result in eventual or practical denial of Hopi 
rights. This becoaes especially serious when religious rights are 
effected on a step-by-step basis. In those cases where central and 
indispensable religious rights aay not be at stake. but where freedoa 
of relirious rirhts are effected. careful aiti~ation aeasures to 
overcoae any infrinreaent on those reli~ious rights should be taken 
so that the. net effect of rovernaental action is neutral in its 
effect on relirious rights. Traditional Indian food ratherinr 
activities. as part of the aultiple-use sustained-yield concept. 
should also be preserved a~ainst undue interference by other 
rovernaentally approved actions. 

Cultural resources of Hopi ancestors including ruins and burial 
sites are found throurhout the proposed aine. site and road 
alternative area. The DEIS .does not state that Hopi of other 
affected Indian tribes will be directly involved or even consulted in 
resource decision aaking. Decision aaking by federal and state 
authorities ·that directly and iaaediately affect Indian tribes. but 
where the affected Tribes are outside the decision aakinr loop. is 
likely to lead to inaccurate d~cision aaking and will create 
SUspicion and distrust. 

Religious and cultural iapacts of the proposed action upon Indian 
Tribes fafl under the caterory of social and econoaic iapacts and 
aust be included in the DEIS. Tribes aust have the opportunity to 
have their interests properly considered in the EIS process and in 
all levels of federal decision aaking. 
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GENERAL COMMEIITS 

A discussion of uraniua ore transportation across the Hopi 
and Navajo Reservations and any potential health and 
environaental iapacts aust be included in the Environaental 
Iapact Stateaent (EI8). 

The discussion of the cuaulative iapacts of nuaerous uranium 
aines on the rroundwater resources is inadequate. A detailed 
analyses. includinr aodelinr. is necessary to adequately 
predict potential iapact •. 

A coaplete 
and coaaent 
peraita. 

archeological report aust be available for review 
prior to issuance of a final EIS and any aininr 

All archeolorical sites located along potential haul routes 
aust be inventoried. their significance analyzed and results 
aade available prior to issuance of a final EIS and any 
aining perait •. 

Firures 1 and 3 of Appendix F. Groundwater Conditions. aust 
be distributed to DEIS reviewer. so that a coaplete 
understanding of this section is possible. Without these 
figures the ability to coaaent on this section is liaited. 

Haul route options 1. 2. 5. and 7 should be elia1nated as 
alternatives because of their potentially severe adverse 
effects on archeological sites and wildlife popUlations and 
habitat located alon2 these haul routes. This position is 
supported by the letter froa the Arizona Gaae and Fish 
Departaent located in Appendix C. 
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at 
01 

6-09 

60-1 

SPECIFIC COMMENTS 

Pg. 2.13 - Alternatives Considered In Detail 

Tbe DEIS states that all uraniua ore which is unecono.ical to 
procels will be hauled froa the lite to a previously approved 
location, or disposed of underground in the ained-out workings. The 
location off the off-site area and its suitability for the disposal 
of low grade uraniua ore aust be discussed. The Hopi Tribe does not 
approve of the creation of abandoned uraniua ore piles because of the 
probleas associated with thea. 

Pg. 2.17 - Reclaaation Plan 

The reclaaation plan states that topsoil will be salvaged from 
the aine yard and stockpiled at the nothern end of the yard in the 
form of a dike. Use of this aaterial for dike aaterial could result 
in the loss of topsoil because of erosion by precipitation and 
surface water run-off. The potential for contamination by 
radioactive aaterials exists because of the topsoil dike's proxiaity 
to the ore stockpiles and its location downward of the ore 
stockpiles. Also, an event rainstora aay result in radioactive 
runoff coaing in contact w1th the stockpiled topsoil. Because of the 
potential for degradation or loss, topsoil should not be used for 
dike aaterial. It should be stockpiled in a location where the 
potential for degredation or loss is eliainated. 

The plan of operations also states that six (6) inches of topsoil 
will be salvaged. The soil in the aine yard area are classified as 
fine-loaay, aixed Cu.ulic Haploborolls ranging from 20 to 60 inches 
deep. Extensive research on aineland reclamat10n clearly indicates 
that revegetation success increases with increased topsoil 
application. Based on these studies and available depth~ of topsoil, 
a mini.um of 12 inches should be salvaged. 

What w111 be done to reduce compaction in the aine yard area 
following the cessation of aining of prior to topsoil application? 
Failure to alleviate coapaction could adversly iapact revegetation 
success. 

What criteria were used to deteraine the bond amount? 

Pg. 2.18 - Ore Haulage 

60-1 r Tbi section states that in the event are spillage occurs the 
State ~f Arizona or Utah will be notified and the spill will be 
cleaned up. Most of the routes used by the EFN for transporting the 
uranium are to Blanding, Utah, crosses the Hopi and Navajo 
Reservations. Therefore, Hopi and Navajo Tribal governments aust be 
notified of any Ipill~ on or near the reservations. 
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60-12 

60-13 

60-14 

Thil lection allo Itatel that all Ipilled uranium ore will be 
cleaned up in two (2) working days. Given the cliaate of the region, 
with the high winds and event rainstoras, considerable uraniua are 
could be lost froa the spill area during the two (2) day period. A 
teaporary, eaergency stabilization plan for spilled uranium ore aU8t 
be included to protect public health and safety. 

What are the State and Federal cleanup standards relating to the 
Ipillage of uraniua ore that will be strictly adhered to? 

All applicable Hopi and Navajo Tribal regulations aust also be 
adhered to. 

Pi. 2.19 - Erosion Control and Pg. 3.17 IC.4 Wildlife 

The recoamended seed aixture for use in erosion control and site 
reclaaation is composed of three introduced grasses. Native grass 
species present at the site include western wheatgrass and blue 
graaa .. Both of these species are well adap'ted to the area and are 
available as seed. These species should ,be used for erosion control 
and revegetation because of their adaptation to the area. Their use 
will also result in a better blending in of the disturbed area with 
the surrounding undisturbed areas. 

Pg. 2.22 - Radiological Monitoring 

The EIS states that soil and water sa.ples will be collected 
until such tiae as sufficient data is availabe to delineate possible 
radionuclide increases from accidental releases and to insure that 
groundwater, if present, will not be adversly iapacted. Thereafter, 
only aine well water and soil fro~ the survey location downwash will 
be saapled. However, on page 4.17 the DEIS states that the .priaary 
source of TSP eaissions within the project area will be wind erosion 
of the disturbed area and ore stockpiles. The wind erosion of the 
high grade uraniua ore stockpile could result in contamination of 
washes and soils located downwind of the aine yard. Routine 
aonitoring of downwind areas aust be continued to insure that 
contaaination of water or soil is detected and reaediated. 

All haulage accident radiological reports aust also be submitted 
to the tribes. 

Pi. 2.22 - Groundwater Monitoring 

In the section on potable water, page 2.10, the DEIS states that 
it 1s hoped that water will be encountered at the base of the 
Coconino Foraation for use in sanitation and drilling. It an aquifer 
is encountered in this for.ation, or any other, it .ust also be 
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aonitoted tor routine conatituenta. trace elea~nta crasa alpha and 
beta radiation. uraniua and radiua 226. Failure to do ao aay result 
in contaaination ot a perched aquifer. local aprin~s and aeeps or 
Redwall-Muav aquifer because of the ceneral downward aoveaent of 
water in the area. 

Pg. 2.24 - Wildlife Mitigation 

60-151 Throuehout the DEIS . iaportant 
diacussed. Nowhere in the DEIS ia 
tanks eiven. This aust be discussed. 

wildlife water tanks are 
the aource of water for these 

Alao. the DEIS atates that iapacted water tanks will be 
relocated. Where will they be relocated and what will be the source 
of water for these new tanks? 

Pg 2.22, Table 2.12 - Iapacts On Water and Soil Resources 

~ 
No aention is aade of continued aonitorin~ of Blue Sprin~s. 

60-·1 Because of the cultural iaportance of Blue Sprinis to the Hopi Tribe, 
EPN aust continue to aonitor. the aprines for poten~ial contaaination. 

Pg. 4.10 - Proponent-Incurred Prolect Costs 

60-1 alternative are alaost 30 percent lower than t~e next lowest cost 
, 

Under Alternative 2 it is stated that that project costs for this 

alternatiye. This appears incorrect. Alternative 3 is only 10 

60-1 

percent aore expensive than alternative 2. Thi~ aUst be corrected. 

Pg. 9 - Appendix F 

The Groundwater report states that the Toroweap For.ation is 
conaidered a ainor aquifer and yields saall quantities of eroundwater 
to wells in the Canyon Mine site area. If this is the case. these 
wells aust be aonitored to assure they do not beco.econtaaina~ed 
because of ainini by EPN. 

Pg. 11 - Appendix P 

The Groundwater Hydrol~gy report states that the upper part of 
the Supai Group yieldssaall quanities of eroundwater to wells to the 
Canyon Mine aite area. If this is the case, th~sewells aust be 
aonltored to assure they do not becoae contaainated because of aining 
by EPN. 
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Pg. 20 - Appendix P 

The discusalon on yield froa perched aquifer aprines la 
inadequate. All aprines aentioned and all apringa located on the 
Havasupai Reservation aust be located, the atratieraphic unit 
diacharclnc the water identified and the diacharee rate and water 
quality quantified. 

Alao, the alluviua aloni Red Horse Wash and Cataract Creek auat 
be atudied to Identifiy any potential alluvial aquifers. If allUVial 
aquifera are present. aonitorine wells aust be eatablished so that 
any potential contaaination by aurface water can be identified and 
reaediated. 

Pg. 38 - Appendix P 

The Hydrologic report atates that while the opening could 
function a~ a conduit and tend to concentrate aoveaent of recharee 
water throueh the lower unained breccia pipe after ainini this will 
aitiiated by sealine the aine openine at the land surface. The 
followinc paraeraph states that while expos~re of ainera]s in the 
aine walls to atrone oxidizing conditions results in increased 
aobility of radioactive ainerals. the rate of leaching of these 
ainerals will be aitigated by sealing the aine. Nowhere is the 
p~tential for lateral aoveaent of water fro. surrounding areas into 
the aine ahaft and potential leachini of uraniua ainerals discussed. 
This aust be discussed in light of proceeding stateaents regarding 
perched aquife~s draining Into the aine. 

Pg. 39 - Appendix F 

_ caused by 

I 

Because 

60 18 groundwater 
operations. 

of possible conta.ination of the Redwall-Muav aquifer 
Ieachini of uraniua ainerals following closure of the aine 
aonitorini aust be continued beyond the period of ainin~ 
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CD ..... 

These are the co •• ents 
appreciate the opportunity 
Please teel tree to call tor 

and concerns ot the Hopi Tribe. we 
to provide co •• ents on this proposal. 
turth?~ discussion,it necessary. 

!Si n re J' 
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THE 

Leonard A. Lindquist. Supervisor 
Kaibab National Forest 
800 S. 6th Street 
WilliaMS. Arizona 68046 

Dear Mr. Lindquist, 

May 06. 1986 

IYln L. Sidney 
CH ...... AN 

Stanley Honanie 
va.cHA' ..... '" 

Enclosed please tind an aftidavit by Mr. Walter Hamana. The 
affidavit was inadvertantly omitted fro. the Hopi Tribe's 
co •• ents on the Canyon Uraniua Mine Draft EIS.Please included 
this affidavit with the tribes coaaents which wre subaited on 
May i. 1986. 

Please feel fiee to call ae at 734-2441. Ext. 506 if aore 
information is needed. 

Sincerely, ~ 

(~ ~d-/ ( 1;J:v~ 
I,j-tJ C. 'J 1..' 

Robert C. Postle. 
ReclaMation Specialist 
Division of MInin~ • 
Reclaaation Enforce.ent 

-------- P.O. BOX 123 - KYKOTSMOVI. ARIZONA - 86039 - (602) 73402441 ---------
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Aa part ot ay reaponaibilitiea with the Hopi Tribe aa well as ay 
AFFIDAVIT 

experiencea aa a practitioner ot the Hopi relirion. I know that the 

area ot the Little Colorado River downatreaa troa the u.s. 89 bridre 
I. Walter Ha.ana. declare the tollowinr to be true under penalty 

at Caaeron haa very iaportant airnificance tor the Hopi rellEion. In 
ot perjury. aa over the aEe ot eirhteen 18 and aa co.petent to 

addition to Blue Sprinrs. thia area alao includes at leaat two other 
teatity to the aattera set torth in this attadavit. 

aitea beld to be extre.ely aacred by the Hopi. These are the Sipapu 

and the Salt Trail. The Sipapu is the place ot e.erEence ot the Hopi 
aa eaployed by the Hopi Tribe. Part ot ay responsibilities 

into thia world and is one ot the aost iaportant religious places tor 
include tactual docu.entation ot Hopi eagle gathering areas. Based 

the Hopi. Alao. the Salt Trail is a religious pilgraa.age ot very 
on .y research. the tollowing areas have nuaerous active eagle 

rreat iaportance to the Hopi. Both Sipapu and the Salt Trail are in 
rathering areas: Little Colorado River upriver fro. bridge on U.S. 

the tloor at the Little Colorado River near its confluence with the 
89 at Ca.eron; Little Colorado River downriver tram bridge on U.S. 

Colorado River. 
89 at Caaeron; along U.S. 89 in the area known as Echo Clifts between 

an area north at the junction at u.S. 89 and U.S. 160 and fro. there 
It the bed at the Little Colorado River were conta.inated by 

along u.S. 89 past the turnoff to Page. Arizona and on past the 
uraniu. ore apilled into the River by an accident. at the bridge on 

bridge over the Colorado River near Lee's Ferry. 
u.S. 89. critically i.portant Hopi religious places would be 

contaainated. Hopis perforainE ao.e at the aost iaportant religious 
Golden eagles are rathered by aeabers of the Hopi Tribe for 

duties ot Hopi religion visiting these areas would thus also be 
extreaely iaportant religious purposes. The feathers of golden 

aubjected to nonbackground radiation expoaure. 
eagles are used in aaking ·pahos· or prayer teather sticks which 

convey the prayers of Hopis to the Creator. 
I declare th~.foregoing to be true under penalty of perjury. 

Golden are very sensitive to their environ.ent. 

Introduction of nonbackground radioactive aaterials into golden eagle 

living and nesting areas would endanger the lives of golden eagles 

and at Hopis who aight enter contaainated areas for the religious 

purpose ot Eathering aacred rolden eagles. 
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APPIDAVIT 

I. Radford Quaaahonrnewa declare the tollowinr to be true under SUBSCRIBED & SWORN to before me this ~ day of MAY. 1986. 

penalty of perjury. aa over the are of eirhteen (18) and aa 

coapetent to testify to the aatters set torth in this affidavit. . Edith Letseo otary My 

aa a aeaber of the Hopi Tribe. practice the Hopi relirion. and 

aa a aeaber of the Snake Society. which is a relirious society of the 

Hopi relirion. My responsibilities as a aeaber of the Snake Society 

require that accoapany and protect the other aeabers of the Tribe 

in the perforaance of various relirious duties. In the course of 

carryinr out ay relirious reponsibilities. have visited and aa 

faailiar with Hopi relirious sites near the villaie of Tusayan. 

have exaained aaps included in the Appendix to the Dra!t 

Environaeantal Iapact Stateaent for the Canyon Uraniua Mine. In 

areas renerally around Twin Lakes. Skinner Ridre. and Red Butte. 

Hopis rather Turkeys. Peathers of Turkeys are used in aany relirious 

cereaonies. Hopis also hunt deer in this area. Deer are used both 

for cereaonial and food purposes. LJkeswise. Hopis rather pinon nuts 

and sacred herbs in this"area which are used both tor ceremonial and 

food purposes. On trips to this area. Hopis visit ruins of Hopi 

ancestors near Tusayan where prayers are offered and sacred corn aeal 

is left in respect for our ancestors. There are probably other ruins 

and Hopi rraves in this area. 

I declare the foreroin, to be true under penalty of perjuring. 
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Forest Service Response 

60-1 

Radioactive releases from ore spills resulting from ore truck 
accidents are discussed in the EIS. (~Section 4.2.6.) 
Appendix F, the Radiological Assessment, also discusses the 
probability of an ore truck accident. Additional language has 
been added to the text to respond to this comment and clarify 
po~ential impacts. 

Mitigation measures applicable to all haul route alternatives 
are described in Section 2.5.5 and require that any spilled ore 
be immediately removed. Operating experience with Energy 
Fuels' are trucks in northern Arizona indicates that these 
mitigation measures are effective for normal accidents and that 
spilled ore can be removed, leaving no residual radioactivity. 
In addition, trbining programs have been reevaluated to assure 
that drivers understand the procedures to be followed in the 
event of an accident or spill. (~response 2-5.) 

The potential effects of ore spills at individual sites along 
the haul routes were not analyzed as there is no evidence to 
indicate that spills would be significantly ~re likely at any 
particular location. Additional langu'age has been added to the 
text in Section 4.2.6 to discuss the possibility of an ore 
spill into flowing surface water. 

There is no evidence that the bridge crossing the Little 
Colorado River on U.S. Highway 89 is more dangerous or a more 
likely site of an accident than any other location along the 
proposed haul routes. Consultation with the Arizo~a Department 
of Transportation indicates there have been no acc1dents 
reported in the area of the Cameron Bridge during the past 
three and one-half years. The comment that the main bridge is 
limited to haul trucks under ten tons is incorrect; in fact, 
the limit is 40 tons. Ore trucks from the Canyon Mine will use 
the main bridge and an inspection of the site and consultation 
with the Arizona Department of Transportation have disclosed no 
identifiable hazards. 

The possibility of an accident near the bridge is extremely. 
remote and contamination of surface water or downstream spr1ngs 
is even less likely since the Little Colorado River is 
frequently dry at this point. Finally, any ore spilled and not 
immediately cleaned up would be diluted below measur~ble l~vels 
before reaching any sensitive areas. Because any sp1lls w111 
be cleaned up, there will be no contaminated areas which could 
threaten Hopi religious gathering activities. (~text 
additions to Section 4.2.6.) 

60-2 

We agree that -religious and cultural impacts • • • upon Indian 
Tribes ••• must be included in the EIS.- Any sites of 
religious significance should be identified and avoided or 
mitigated. Accordingly, the Forest Service has consulted with 
tribal leaders, attempted to meet with Tribal representatives 
at the mine site, and consulted with experts on Indian 
religious sites and practices. Those areas which have been 
identified, e.g., Blue Springs, are discussed in the text. 
Until the Tribe is able to identify additional specific 
potential sites, further analysis or mitigation is impossible. 
The text has been revised to reflect the information provided 
by the tribal comments, and the general Tribal concerns. 
Consultation efforts will continue in the consideration of the 
Plan of Operations for the Canyon Mine. ~~ response 61-1. 

60-3 

Please refer to the response to Comment 1 and EIS Appendix E. 

60-4 

The Grand Canyon region is hydrogeologically and structurally 
complex. Uranium mines north or east of the Grand Canyon do 
not create cumulative effects for areas south of the Grand 
Canyon. 

The EIS analysis concludes that the potential groundwater 
impacts are localized near the mine site. (~responses 61-3 
and 61-5.) Cumulative impacts are not expected unless two 
mines are operated very close together. No potential mine site 
has been identified near the Canyon Mine. The EIS text has 
been revised to provide a more complete discussion of potential 
groundwater impacts. 

60-5 

A complete inventory and analysis of cultural resources has 
been completed for the mine site. The report has been reviewed 
and approved by the State Historic Preservation Officer (SHPO), 
and the results are reflected in the EIS. (~Section 
3.1.14.) Two sites were identified and evaluated. For haul 
route impacts, see comment 6. 

60-6 

A complete inventory and analysis of cultural resources 
impacted by improvements or construction along the haul routes 
will be completed and approved by the SHPO before any surface 
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disturbance is allowed. possible impacts on archeological 
sites were considered in the selection of the Preferred 
Alternative which requires relatively little road improvement 
or construction. 

60-7 

We do not believe that Figures 1 and 3 are essential for review 
and comment on the groundwater analysis in the EIS. The DEIS 
explained that they were available for review at the Kaibab 
National Forest. The maps were supplied to those few parties 
requesting them. Following receipt of your letter, copies of 
these maps were sent to you. 

60-8 

This comment has been considered in the selection of the 
Preferred Alternative. In addition, the Arizona Game and Fish 
Department now recommends haul route option 7. 

60-9 

If off-site waste disposal is necessary, it will require an 
amendment to the Plan of Operations which is subject to review 
under NEPA and the SUbstantive requirements of applicable 
environmental laws and regulations. No site on federal land 
can be selected without consultation with affected Indian 
Tribes and other parties. Because the amount of waste ore 
cannot be determined until mining begins, it is not possibl~ to 
determine if a site is necessary or select a site at this 
time. EFN indicates that the possibility of off-site disposal 
is extremely unlikely. 

60-10 

Because the stockpiled topsoil will be used for construction of 
the northern (upstream) portion of the perimeter dike, any 
possible contaminated storm runoff from within the mine yard 
would flow away (down gradient) from the dike into holding 
ponds. Because the dike is riprapped, it should be protected 
from any contamination resulting from storm events or rainfall 
erosion. (~Section 2.5.12.) 

We have considered this comment and have determined that 6 
inches of topsoil is adequate to ensure success of 
revegetation. 

The amount of the performance and reclamation bond was 
determined by using reclamation cost estimates adjusted for 
inflation and estimation errors and discounted over a 
seven-year planning horizon. 

60-11 

Tribal governments will be notified of any ore spills on 
reservation lands •. The text has been modified to reflect this 
change. 

EF~ has ?ommitted ~n th~ Plan of Operations that cleanup of ore 
spll~s wlll occur lmmedlately. (~Appendix A, p. 21.) Two 
worklng days is the maximum time period allowed before EFN is 
subject to a notice of violati6n. 

Uranium ore is not generally considered a hazardous material. 
Therefore, its handling and transport are not generally 
regulated by state or federal authorities apart from the 
cle~n';1p standards established by the Plan of Operations. In 
addltlon, State of Arizona regulations require that any spill 
of radioactive material be immediately reported to the Arizona 
Department of Public Safety, Phoenix Duty Officer. As noted in 
the EIS, the Plan of Operations requires that all spilled o~e 
be removed. 

60-12 

Native browse species are used for wildlife, but the 
recommended grasses are more successful in speedy reclamation __ 
of disturbed areas. These species have been widely introduced 
on the Forest. 

60-13 

The constant radon measurements and monitoring discussed in 
Section 2.5.10 are sufficient to identify the need for any 
extraordinary soil and water sampling. (~Section 4.2.5.) 

60-14 

As indicated in the text of the EIS, if the proposed well at 
the mine site yields groundwater, monitoring of that well for 
possible contamination will be required as a mitigation 
measure. If contamination is detected, the Forest Service may 
require pumping of that well as further mitigation. . 

Records indicat~that the nearest existing wells available for 
monitoring chemical quality of groundwater in the Toroweap 
.Formation occur near Tusayan, located six miles northwest from 
the mine site. Inspection of the Tusayan wells in June 1977 
and interviews with well owners in June 1986 indicate that the 
wells are abandoned. Pumping. rates of less than one gallon per 
minute for short periods resulted in excessive water level 
drawdown in most of these wells. All water supply for Tusayan 
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is trucked from reliable water sources at Williams, Grand 
Canyon, or Flagstaff, Arizona. 

Records indicate that the nearest wells which could be 
available for monitoring chemical quality of groundwater in the 
Supai Group are two wells located about 15 miles southeast from 
the mine site, and one well located about 16 miles south from 
the mine site. These wells are presently abandoned. 

If perched groundwater is encountered in the Toroweap Formation 
or the Supai Group by the mine shaft, changes in chemical 
quality of the perched groundwater at the mine site would have 
negligible or no impact on groundwater quality in wells of 
record completed in these rock units because the reservoirs are 
thin, discontinuous, and often ephemeral, and the distance from 
these wells to the mine site is great. 

Blue Springs is presently monitored to document chemical 
quality prior to mining operations at the Canyon Mine sit~. 
Although the groundwater monitoring program at the mine w1ll 
continue during mining operations, longer term monitoring 
operations at Blue springs are not contemplated. Results of . 
water quality monitoring for the on-site monitor well (Append1x 
F, page 32) is expected to provide early.detection.of changes 
in water quality in the Redwall-Muav aqu1fer and wl11 be the 
basis for requiring additional monitoring operations at Blue 
Springs. However, Blue Springs is too far from the mine site 
to provide any useful data on contamination in time to take 
corrective action. (~responses 78-3 and 78-14.) 

Based upon the extremely remote possibility that the pro~osa~, 
as mitigated, will adversely affect groundwater, the mon1tor~ng 
and pumping measures described above, and the cost of extens1ve 
chemical sampling activities, the Forest Service does not 
choose to require that EFN regularly monitor all wells and 
springs in the area. Monitorin9 of.the.on-site ~e~l will 
continue after closure of the m1ne lf, ln the oplnl0n of the 
Forest Service, conditions at that time warrant. 

60-15 

Water tanks for wildlife are constructed to be fed and 
maintained by natural precipitation. Sites for reloc~tio~ of 
disturbed tanks will be determined by the Forest Serv1ce 1n 
consultation with the Arizona Game and Fish Department wildlife 
specialists. Impacts on cultural resources and potenti~l 
Indian religious sites will be considered in the select10n of 
mitigation areas. 

60-16 

The text has been revised to reflect this comment. 

60-17 

All available reports for springs along the south wall of the 
Grand Canyon were reviewed in preparation of Appendix F of the 
EIS. Data for discharge and source rock for springs are given 
in Table 2 of AppendixF. All available existing water quality 
data for Havasu, Indian Gardens, and Blue Springs are given in 
Table 4 of Appendix F. The ,large discharge rate from Havasu 
and Blue Springs has caused hydrologists to conclude that 
essentially all groundwater in the Redwall-Muav aquifer in the 
region along the south rim of the Grand Canyon issues from 
these two springs; Published water quality data for other 
springs along the south rim of the Grand Canyon were also 
reviewed for the report and are summarized on pages 24 through 
28 of Appendix F. 

This data is sufficient to analyze potential impacts and to 
design effective mitigation measures. Groundwater 
contamination from surface flooding is considered highly 
unlikely. (~response 61-9.) 

60-18 

The potential for post-mining groundwater contamination is 
extremely small, even under extremely conservative 
assumptions. (~response 61-4.) 

The potential for lateral movement of water from surrounding 
areas into the mine shaft and the potential for leaching of 
uranium minerals is discussed on pages 14, 16, 19, 20, and 34 
through 39 of Appendix F. 
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May 12, 1986 

Leonard A. Lindquist 
Forest Supervisor 
Kaibab National Forest 
800 South 6th Street 
Williams, AZ 86046 

Re: Comments on Draft Environmental Impact Statement 
Canyon Uranium Mining Proposal-Coconino County, Arizona 

Dear Mr. Lindquist: 

On behalf of· the Havasupai Tribe we are presenting the following 
comments regarding the draft Environmental Impact Statement for the 
Canyon Uranium Mine proposed by Energy Fuels Nuclearo 

The comments are grouped in the following major categories: 

61-11 A. 

A. 

B. 

C. 

D. 

Cultural and Religious significance of the site. 

Report on groundwater conditions, Canyon Mine Region. 

Surface Water Run-off. 

Consultation with Federal Agencies with special 
expertise. 

E. Blasting at the Mine Site. 

F. Authority of the Forest Service to implement the wNo 
Actionw Alternative. 

Cultural and Religious significance of the site. 

Section 4.1.12 states that wno Indian sacred or religious sites 
have been identified near the mine site or any of the proposed ore 
haul routes. w 

L-61 

61-2 

Leonard Lindquist 
Kaibab National Forest 
Page 2 

The Havasupai people have used and occupied 
site since time immemorial. Archeological proof 
tiate this claim back to approximately 1200 A.D. 
and burial sites are located within the proposed 
sacred to the Supai. 

the lana-at' the mine 
exists to subs tan
Traditional camps 

mine area which are 

Detailed identification of the religious, cultural and ceremonial 
significance of the site would be considered sacrilege by the Tribe. 
However, in the Tribe's efforts to protect this site they have 
authorized us to disclose the following information. 

The proposed mine site lies in the path of the Cohonino Kachina 
who is sacred to the Supai and is the Guardian of the Canyon for the 
Hopi. 

The mine site also lies across the Red Paint and Salt Trails 
which are sacred to the Supai and which wereorecognized as such by 
Congress in the Grand Canyon Enlargement Act, 16 U.S.C.A. S228~ (c). 

WNothing in [the Grand Canyon Enlargement Act] 
shall be construed to prohibit access by any 
members of the Tribe to any sacred or religious 
places or burial grounds, native foods, paints, 
materials, and medicines located on public lands 
not otherwise covered in Sections 228a to 228j of 
this ti tIe. 

In addition~~itle 42 of United States Code Section 1996, the 
Indian Religious Freedom Act, provides that: 

·on and after August 11, 1978, it shall be the 
policy of the United States to protect and 
preserve for American Indians the inherent right 
·of freedom to believe, express, and exercise the 
traditional religions of the American Indian •• 
., including but not limited to access to sites, 
use and possession of sacred objects, and the 
freedom to worship through ceremonials and 
traditional sites.· 42 U.S.C.A. S 1996. 

Based on this Congressional policy respecting the right of 
religious freedom of the Havasupai Tribe, the Forest Service should 
implement the No Action Alternative and disapprove the plan of 
operations for this site. . 
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61-3IRegio~: Inadeguate Report on Groundwater Conditions canyon· Mine 

The Report on Groundwater Conditions, Canyon Mine Site prepared 
by Errol L. Montgomery & Associates, Inc. dated July 17, 1985 
("Groundwater Report") does not include figures 1 and 3 to which 
numerous references are made in the text. A thorough evaluation of 
the Groundwater Report is not possible without these references. 

Furthermore, the conclusions reached in the Groundwater Report 
are not supported by the factual information contained in the report 
and therefore, cannot support the findings in the Draft EIS that there 
do not appear to be any significant radiological impacts on the 
environment from the Canyon Mine Project. 

The first conclusion in the Groundwater Report states: 

1. The proposed mining operations at the Canyon 
Mine site will have little or n9 impact on 
groundwater circulation and storage in 
perched aquifers, and will have negligible or 
no impact on yield from springs and wells 
which yield groundwater from perched . 
aquifers. 

The Groundwater Report does not contain any information on the 
flow of groundwater in the perched aquifers at the mine site other 
than the general statements that the groundwater flows downward. The 
report contains no information on the size and capacity of the perched 
aquifer. . 

Without any specific information on location, size, trans
missivity and porosity of the perched aquifers it is not possible to 
make the general conclusion that there will be little or no impact fo~ 
groundwater circulati~n and storage in perched aquifers. 

The Groundwater Report states that "[i1f the groundwater stored 
in these perched aquifers is not replenished annually by rainfall and 
snowmelt, wells and springs which yield from the perched aquifers may 
fail. " 

If one year's rainfall or snowmelt affects the flow from these 
aquifers the conclusion that a mine shaft siphoning off these perched 
aquifers will not affect the springs and wells appears implausible. 

All of the springs and seeps on the Havasupai Reservation and on 
the Traditional Use Lands bordering the Reservation are sacred and 
necessary to the Tribe. They are all essential to the preservation of 
the religion, culture of the Tribe and livestock and wildlife on the 
Reservation. The fact that a spring may yield less than one gallon 
per minute does not diminish its importance in this arid region. The 
loss of one spring or seep could mean the loss of hundreds of acres of 
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grazing land because no other water sources are available. It would 
also mean the loss of a site sacred to the Tribe, which c~uld extin-
guish the foundation of specific portions of their religion. . 

Sinyella Springs, approximately 30 miles south of the Village of 
Supai appears to be particularly susceptible to contamination and 
depletion because it is closest to the mine site and the supporting 
aquifer is in the strata closest to the surface. . 

The Groundwater Report at page 20 indicates that the springs 
issue from the Toroweap Formation, Coconino Sandstone, and the Supai 
Group. These strata will all be intercepted by the mine. 

The Plan of Operations submitted by Energy Fuels Nuclear 
indicates that it is hoped that groundwater will be encountered when 
the shaft is sunk. The Groundwater Report does not adequately address 

. what effect the drainage into the mine shaft will have on the supply 
at the numerous seeps and springs used by the Tribe. 

The second conclusion states that: 

2. The proposed mining operations will have 
little or no impact on chemical quality of 
groundwater in perched aquifers. 

This is a very broad statement which cannot be supported by the 
limited factual information contained in the report. 

As stated previously, there is no information on rate or 
direction of groundwater flows, transmissivity rates, porosity or 
permeability of confining layers and without this factual basis the 
co~clusion is unfounded. 

The Groundwater Report ignores the fact that the proposed 
reclamation plan calls for the mine ore and contaminated materials to 
be dumped into the mine shaft after mining operations cease. There is 
no information on the effects from leaching from these contaminated 
materials, nor is there any information on the flow of contaminated 
water between aquifers after mining operations cease and pumping from 
the mine shaft is stopped. 

Wi thout this minimum informat.ion the conclusion is unfounded. 

The third conclusion states: 
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3. The proposed mining operations will have 
negligible impact on groundwater circulation 
and storage in the Redwall-Muav aquifer, and 
will have negligible impact on yield from 
springs which issue from the Redwall-Muav 
aquifer. 
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This conclusion is presumably premised on an ass·umpt·ion that the 
mine shaft will not penetrate the Redwall-Muav aquifer. However, 
there are no depth restrictions contained in the Plan of Operations 
nor are any proposed in the Draft EIS. 

The Plan of Operations states at page 9 that: 

·since surface drilling has disclosed limited 
mineralization to a depth of 2,100 feet, further 
drilling from underground stations will be 
undertaken after the shaft is driven to the 1,400 
foot depth to further define and delineate the 
uranium ore deposit." 

The Groundwater Report states at page 22 that the top of the 
Redwall-Muav aquifer is· projected to be about 900 feet below the base 
of the mine openings. 

There are two glaring inaccuracies with this statement1 (1) The 
Plan of Operations does not specify the base of mine openings and (2) 
the Groundwater Report indicates that the top of the Redwall-Muav 
aquifer may be as high as 2,300 feet below the Canyon mine site. 

The EIS must consider the impact of a mine shaft which penetrates 
the Redwall-Muav aquifer. This is a very real possibility since 
mineralization is known to be present 2100 feet below the surface. 

The fourth and last conclusion of the Groundwater Report states: 

4. With the implementation of planned mitigation 
actions, the possibility for deterioration. of 
chemical quality of groundwater in the 
Redwall-Mauv aquifer due to proposed mining 
operations is small. Any deterioration of 
chemical quality of groundwater in the 
Redwall-Muav aquifer would be detected by the 
groundwater monitoring program. 

The detection of deterioration of the chemical quality of the 
groundwater does nothing to rid the aquifer of contamination nor does 
it prevent contamination from ocurring during any monitoring program 
or after such program is terminated. 

It is not likely that contaminants will be detected at the 
springs duri~g the mining operations. Havasu Spring is 42 miles from 
the ·mine site, Indian Gardens is 14 miles and Blue Springs is 2a miles 
away. Assuming a very fast transmissivity rate for groundwater it 
will be years after mining operations have ceased before contamination 
is likely to be detected at the springs. 

If contamination is detected at the springs which will be 
monitored as proposed in the mitigation action, the contaminants will 
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have permeated the aquifer. Remedial action to remove radioactive 
contaminants from the entire aquifer will not be be possible since the 
contamination will. have permeated miles of the aquifer before it is 
detected. The result is catastophic and irreversible. 

The proposed construction of one monitoring well at the mine site 
is not adequate to detect potential contamination. The direction of 
groundwater flow at the mine site is not known. If the flow is away 
from the one well, the contamination may not be detected. It will 
require numerous wells surrounding the entire mine site to detect 
contamination. Those wells would, of necessity, have to be maintained 
and monitored forever, to detect contamination from the surface 
interstrata contamination from the shaft, and waste materials f;om the 
reclamation effort. None is proposed, and is not reasonable to 
presume that it will be conducted. 

Even monitoring of several wells may not be sufficient, as the 
contaminated water may travel laterally for miles before entering the 
aquifer, either above or below it through a fissure or crack in the 
confining laxer. 

The Groundwater Report fails to discuss the increased possibility 
for contamination to the Redwall-Muav aquifer after all of the ore ann 
contaminated materials are dumped into the mine shaft as part of the 
site reclamation. Based on the information in the. report that the 
oxi~iz~ng of t~e ore in the mine shaft increases the mobility of 
radlatlon, i.tlS reasonable to assume that leaching from the exposed 
ore and contaminated materials will also increase. 

The Groundwater Report suggests sealing the mine shaft, however, 
this may be difficult or insufficient if the mine shaft penetrates the 
Redwell-Muav aquifer and water from perched aquifers continue to drain 
into the shaft. Even though this is suggested in the Groundwater 
Report the mitigation measures proposed in the alternatives in the 
Draft EIS do not require sealing the mine shaft. 

61-91 
C. Surface Water Runoff. 

The Draft EIS and the Appendix D, Downstream Hydrological 
Impacts, prepared by Charles F. Leaf, P. E., and the Groundwater 
Report do not discuss the relationship between potential groundwater 
contamination due to surface water flooding. 

The Environmental Statement for the Secretarial band Use Plan for 
the Addition to the Havasupai Indian Reservation discusses the 
geohydrology of this region. The Environmental Statement contains the 
following: 

·The stream runoff in the Cataract Creek system 
may infiltrate into the channel alluvium, becoming 
the groundwater underflow of the Cataract Creek 
system. These. waters may readily percolate into 

.... 
01 

61-7 

Leonard Lindquist 
Kaibab National Forest 
Page 5 

This conclusion is presumably premised on an ass·umpt·ion that the 
mine shaft will not penetrate the Redwall-Muav aquifer. However, 
there are no depth restrictions contained in the Plan of Operations 
nor are any proposed in the Draft EIS. 

The Plan of Operations states at page 9 that: 

·since surface drilling has disclosed limited 
mineralization to a depth of 2,100 feet, further 
drilling from underground stations will be 
undertaken after the shaft is driven to the 1,400 
foot depth to further define and delineate the 
uranium ore deposit." 

The Groundwater Report states at page 22 that the top of the 
Redwall-Muav aquifer is· projected to be about 900 feet below the base 
of the mine openings. 

There are two glaring inaccuracies with this statement1 (1) The 
Plan of Operations does not specify the base of mine openings and (2) 
the Groundwater Report indicates that the top of the Redwall-Muav 
aquifer may be as high as 2,300 feet below the Canyon mine site. 

The EIS must consider the impact of a mine shaft which penetrates 
the Redwall-Muav aquifer. This is a very real possibility since 
mineralization is known to be present· 2100 feet below the surface. 

The fourth and last conclusion of the Groundwater Report states: 

4. With the implementation of planned mitigation 
actions, the possibility for deterioration. of 
chemical quality of groundwater in the 
Redwall-Mauv aquifer due to proposed mining 
operations is small. Any deterioration of 
chemical quality of groundwater in the 
Redwall-Muav aquifer would be detected by the 
groundwater monitoring program. 

The detection of deterioration of the chemical quality of the 
groundwater does nothing to rid the aquifer of contamination nor does 
it prevent contamination from ocurring during any monitoring program 
or after such program is terminated. 

It is not likely that contaminants will be detected at the 
springs duri~g the mining operations. Havasu Spring is 42 miles from 
the ·mine site, Indian Gardens is 14 miles and Blue Springs is 2a miles 
away. Assuming a very fast transmissivity rate for groundwater it 
will be years after mining operations have ceased before contamination 
is likely to be detected at the springs. 

If contamination is detected at the springs which will be 
monitored as proposed in the mitigation action, the contaminants will 

61-8 

Leonard Lindquist 
Kaibab National Forest 
page 6 

have permeated the aquifer. Remedial action to remove radioactive 
contaminants from the entire aquifer will not be be possible since the 
contamination will. have permeated miles of the aquifer before it is 
detected. The result is catastophic and irreversible. 

The proposed construction of one monitoring well at the mine site 
is not adequate to detect potential contamination. The direction of 
groundwater flow at the mine site is not known. If the flow is away 
from the one well, the contamination may not be detected. It will 
require numerous wells surrounding the entire mine site to detect 
contamination. Those wells would, of necessity, have to be maintained 
and monitored forever, to detect contamination from the surface 
interstrata contamination from the shaft, and waste materials f;om the 
reclamation effort. None is proposed, and is not reasonable to 
presume that it will be conducted. 

Even monitoring of several wells may not be sufficient, as the 
contaminated water may travel laterally for miles before entering the 
aquifer, either above or below it through a fissure or crack in the 
confining laxer. 

The Groundwater Report fails to discuss the increased possibility 
for contamination to the Redwall-Muav aquifer after all of the ore ann 
contaminated materials are dumped into the mine shaft as part of the 
site reclamation. Based on the information in the. report that the 
oxi~iz~ng of t~e ore in the mine shaft increases the mobility of 
radlatlon, i.tlS reasonable to assume that leaching from the exposed 
ore and contaminated materials will also increase. 

The Groundwater Report suggests sealing the mine shaft, however, 
this may be difficult or insufficient if the mine shaft penetrates the 
Redwell-Muav aquifer and water from perched aquifers continue to drain 
into the shaft. Even though this is suggested in the Groundwater 
Report the mitigation measures proposed in the alternatives in the 
Draft EIS do not require sealing the mine shaft. 

61-91 
C. Surface Water Runoff. 

The Draft EIS and the Appendix D, Downstream Hydrological 
Impacts, prepared by Charles F. Leaf, P. E., and the Groundwater 
Report do not discuss the relationship between potential groundwater 
contamination due to surface water flooding. 

The Environmental Statement for the Secretarial band Use Plan for 
the Addition to the Havasupai Indian Reservation discusses the 
geohydrology of this region. The Environmental Statement contains the 
following: 

·The stream runoff in the Cataract Creek system 
may infiltrate into the channel alluvium, becoming 
the groundwater underflow of the Cataract Creek 
system. These. waters may readily percolate into 



61-10( 

Leonard Lindquist 
laibab National Forest 
Page 7 

the various underlying porous geologic formations 
which the Cataract drainage has eroded through to 
become recharge fo the multiple aquifer system. 

Potential leaching of contaminated water into the groundwater 
aquifers is a major environmental consideration. However, the Draft 
EIS does not consider the po~sibility of contaminated surface water 
reaching the groundwater aquifers after or during flood conditions. 
There is no discussion of the impact of contaminated surface water 
reaching the perched aquifers or the Redwall~Muav aquifer. without 
this information it is not possible for the Forest Service to fully 
evaluate the impact of flooding and surface run off. 

D. Consultation with Federal and State Agencies. 

The Draft Impact Statement in chapters 5 and 6 indicate those 
agencies which cooperated in the preparation [of the report and those 
which have received copies of the Draft Environmental Impact 
Statement. The lists do not include any members of the Federal 
Nuclear Regulatory Commission or the Arizona Radiation Regulatory 
Agency. 

The National Environmental Protection Act (42 U.S.C.A. §4332 (C) 
requires that W[p]rior to making any detailed statement, the respon
sible Federal official shall consult with aod obtain the comments of 
any Federal agency which has jurisdiciton by law or special expertise 
with respect to any environmental impact involved." 

The Nuclear Regulatory Commission (WNRC") most certainly has 
jurisdiction by law and special expertise with respect to radioactive 
contamination from mining operations. The production, distribution 
and use of uranium is regulated through licensing procedures adopted 
by the N.R.C. pursuant to the authority established by Chapter 23, 
Title 42, United States Code. 

The N.R.C. was not even sent a copy of the Draft EIS. This is a 
violation of the NEPA requirement of consultation with those Federal 
agencies with jurisdiction or expertise. 

The Draft EIS .further omits whether Energy Fuels Nuclear has 
obtained the required licenses from the NRC for the operation of the 
mine·, the milling of the uranium ore, the transportation of the ore, 
and the reclamation of the mine site. (See 42 U.S.C.A. 2011 et seq., 
Development and Control of Atomic Energy-and 42 U.S.C.A. 7901 et seq. 
Uranium Mill Tailings Radiation Control). 

The Forest Service has also not consulted with the Arizona 
Radiation Regulatory Agency. This Agency has licensing and regulatory 
authority over all sources of radiation within the State. (A.R.S. 
530-651 et seq.) 
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The brief summary of laws and regulations relevant to the 
proposed mining activity on pages 1.4 and 1.5 of the draft EIS does 
not even mention Arizona Revised. Statute Section 30-651 et seq. 
regarding the Control of Ionizing Radiation nor does it mention 42 
U.S.C.A. 5 2011 et seq. regarding the Development and Control and 
Atomic energy. 

The Forest Service cannot fully evaluate the environmental impact 
of a proposed uranium mine without contacting the federal and state 
agencies with the most knowledge and expertise regarding radioactive 
materials. 

The proposed Plan of Operations does not specify whether EFN is a 
licensed operation or whether they have even applied for the necessary 
state and federal licenses to operate the uranium mine. The Forest 
Service must insist upon these federal and state licenses prior to 
approving any activities on the site. 

61-111 E. lHasting at the Mine Site. 

The Plan of Operations calls for the mine shaft to be sunk 
utilizing either surface drilling or by conventional sinking using 
drilling and blasting methods. 

·The Draft EIS does not discuss the potential effects of blasting 
on the acquifers surrounding the mine site. There is an intricate 
network of cracks, fissures and confining layers which allow water to 
reach the seeps and springs. Any subsurface disturbance creates the 
possibility for changing or blocking this flow of water in the 
aquifers. 

The Draft EIS should address this possibility and prohibit 
blasting at the mine site. 

61-121 F •. Authority of the Forest Service to Implement the No Action 
Alternatlve. 

The Forest Service has taken the position that they are limited 
to approving the Plan of Operations as submitted or approving the Plan 
of Operations as modified. The No Action Alternative, disapproving 
the Plan of Operations is not considered a true alternative and is 
included in the the report merely as baseline information. 

The National Environment Policy Act (NEPA) requires that 
alternatives to the proposed Federal action be discussed in the EIS 
(42 U.S.C.A. 4332 E). The cases which have interpreted this section 
have imposed a wrule of reason" limiting the alternatives to those 
which are reasonable. 

The rule-of-reason requires that Primary Alternatives, including 
total. abandonment of the project be given considertion. 

61-10( 

Leonard Lindquist 
laibab National Forest 
Page 7 

the various underlying porous geologic formations 
which the Cataract drainage has eroded through to 
become recharge fo the multiple aquifer system. 

Potential leaching of contaminated water into the groundwater 
aquifers is a major environmental consideration. However, the Draft 
EIS does not consider the po~sibility of contaminated surface water 
reaching the groundwater aquifers after or during flood conditions. 
There is no discussion of the impact of contaminated surface water 
reaching the perched aquifers or the Redwall~Muav aquifer. without 
this information it is not possible for the Forest Service to fully 
evaluate the impact of flooding and surface run off. 

D. Consultation with Federal and State Agencies. 

The Draft Impact Statement in chapters 5 and 6 indicate those 
agencies which cooperated in the preparation [of the report and those 
which have received copies of the Draft Environmental Impact 
Statement. The lists do not include any members of the Federal 
Nuclear Regulatory Commission or the Arizona Radiation Regulatory 
Agency. 

The National Environmental Protection Act (42 U.S.C.A. §4332 (C) 
requires that W[p]rior to making any detailed statement, the respon
sible Federal official shall consult with aod obtain the comments of 
any Federal agency which has jurisdiciton by law or special expertise 
with respect to any environmental impact involved." 

The Nuclear Regulatory Commission (WNRC") most certainly has 
jurisdiction by law and special expertise with respect to radioactive 
contamination from mining operations. The production, distribution 
and use of uranium is regulated through licensing procedures adopted 
by the N.R.C. pursuant to the authority established by Chapter 23, 
Title 42, United States Code. 

The N.R.C. was not even sent a copy of the Draft EIS. This is a 
violation of the NEPA requirement of consultation with those Federal 
agencies with jurisdiction or expertise. 

The Draft EIS .further omits whether Energy Fuels Nuclear has 
obtained the required licenses from the NRC for the operation of the 
mine·, the milling of the uranium ore, the transportation of the ore, 
and the reclamation of the mine site. (See 42 U.S.C.A. 2011 et seq., 
Development and Control of Atomic Energy-and 42 U.S.C.A. 7901 et seq. 
Uranium Mill Tailings Radiation Control). 

The Forest Service has also not consulted with the Arizona 
Radiation Regulatory Agency. This Agency has licensing and regulatory 
authority over all sources of radiation within the State. (A.R.S. 
530-651 et seq.) 

Leonard Lindquist 
laibab National Forest 
Page 8 

The brief summary of laws and regulations relevant to the 
proposed mining activity on pages 1.4 and 1.5 of the draft EIS does 
not even mention Arizona Revised. Statute Section 30-651 et seq. 
regarding the Control of Ionizing Radiation nor does it mention 42 
U.S.C.A. 5 2011 et seq. regarding the Development and Control and 
Atomic energy. 

The Forest Service cannot fully evaluate the environmental impact 
of a proposed uranium mine without contacting the federal and state 
agencies with the most knowledge and expertise regarding radioactive 
materials. 

The proposed Plan of Operations does not specify whether EFN is a 
licensed operation or whether they have even applied for the necessary 
state and federal licenses to operate the uranium mine. The Forest 
Service must insist upon these federal and state licenses prior to 
approving any activities on the site. 

61-111 E. lHasting at the Mine Site. 

The Plan of Operations calls for the mine shaft to be sunk 
utilizing either surface drilling or by conventional sinking using 
drilling and blasting methods. 

·The Draft EIS does not discuss the potential effects of blasting 
on the acquifers surrounding the mine site. There is an intricate 
network of cracks, fissures and confining layers which allow water to 
reach the seeps and springs. Any subsurface disturbance creates the 
possibility for changing or blocking this flow of water in the 
aquifers. 

The Draft EIS should address this possibility and prohibit 
blasting at the mine site. 

61-121 F •. Authority of the Forest Service to Implement the No Action 
Alternatlve. 

The Forest Service has taken the position that they are limited 
to approving the Plan of Operations as submitted or approving the Plan 
of Operations as modified. The No Action Alternative, disapproving 
the Plan of Operations is not considered a true alternative and is 
included in the the report merely as baseline information. 

The National Environment Policy Act (NEPA) requires that 
alternatives to the proposed Federal action be discussed in the EIS 
(42 U.S.C.A. 4332 E). The cases which have interpreted this section 
have imposed a wrule of reason" limiting the alternatives to those 
which are reasonable. 

The rule-of-reason requires that Primary Alternatives, including 
total. abandonment of the project be given considertion. 



Leonard Lindquist 
Kaibab National Forest 
Page 9 

Reasonable Primary Alternatives to the proposed CanyOn Mine which 
have not been considered in the. Draft EIS include increased production 
at other mines owned and operated by EFN and mining uranium from 
alternate sites and claims available to EFN. 

The range and choice of Alternatives required to be considered is 
not limited by perceived limits on the preparing agency's authority. 
The purpose of the Draft EIS is to fully inform decision-makers, 
including Congress and the President, of potential environmental 
impacts so action can be taken to prevent irreversible harm. 

If the Forest Service maintains that they cannot disapprove a 
Plan of Operations for an activity which has the potential to 
contaminate the sole water supply for the entire Havasupai Tribe, then 
the NEPA requirements are rendered meaningless. 

The EIS must include a worst case scenario and the potential 
environmental effect. This has not been done. The worst case 
scenario includes contamination of the perched aquifers and the 
Redwall-Muav aquifer from the mine shaft, from leaching from the 
stored ore, or from contaminated surface water percolation. If this 
occurs there are no.alternate water supplies for the Havasupai. 

If contamination is a certainty, or as we contend, of high 
probability the costs of the mining activity far outweigh the 
benefits, especially when Primary Alternatives are reasonable. 
Therefore, NEPA as interpreted in the Courts provides the statutory 
authority to disapprove the plan of operations. 

The Forest Service must also consider the mandate of the American 
Indian Religious Freedom Act, 42 U.S.C.A. S1996, which states that it 
is the policy of the United States to protect and preserve access to 
religious and sacred sites and the freedom to worship through 
ceremonials and traditional rites. This will not be possible if 
mining is permitted at the proposed site. 

Conclusion. 

Very little is known in the scientific community about the long 
terms effect of radiation contamination, except that the risks to 
human health are certain, and in most cases irreversible, and clean up 
is virtually impossible. 

The recent nuclear accident at Three Mile Island and in the 
Soviet Union have made it clear that even the most remote set of 
circumstances leading to disaster can and do occur with catastrophic 
results. The high incident of radiation associated illness of uranium 
mine workers also points out that exposures, once thought to be safe, 
are not. 

Contamination of the water supply in Cataract Canyon, though not 
as large or affecting as many people as the Chernobyl accident will be 
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no less catastrophic. It will mean the destruction of th-e Havasupai 
culture and religion as it has existed fo~ centuries, for there are no 
other sources of water for the Havasupai than those which will or 
could be affected by this mine. 

The benefits to society from one more small, short-term mine are 
miniscule compared to this cost. The Supai and the environment of 
Cataract Canyon cannot be replaced. The plan of operation should not 
be approved. 

Very truly yours, 

SPARKS • SILER, P. C. ~ 

~ 
Enclosures 

c: Wayne Sinyella 
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Apr 11 30, 1986 

Mr. R. Dennis Lund 
Recreation and Lands Staff 
Kaibab National Forest 
800 S. 6th Street 
Williams, AZ 86046 

Dear Dennis: 

This will confirm our conversation on ~uesday April 29, 1986 in 
which you agreed to permit the Havasupai Tribe to submit their 
comments on the draft Environmental Impact Statement for the Canyon 
Uranium Mine during the week beginning May 5, 1986. 

I will call you if the Tribe feels there is a need for us to meet 
with you while you are in Phoenix. 

Thank you for your consideration. 

Very truly yours, 

SPARKS & SILER, P.C. 

Margaret J. Vick 

c: Wayne Sinyella 

Forest Service Response 

61-1 

The Forest Service agrees that northern Arizona has a long 
history of Indian use and that certain religious hunting and 
gathering activities have taken place in the Tusayan area. The 
text of the EIS has been revised to reflect these comments. We 
acknowledge the comment that traditional camps and burial sites 
may exist in the general vicinity of the mine site. The text 
of the EIS has been revised to reflect your comment. However, 
an analysis and survey of the site performed by Abajo 
Archeology did not reveal evidence of any sites within the 
proposed area of disturbance. Occupancy sites were found 
outside and adjacent to the mine site and data recovered. 
However, no burial sites were found. (~Section 3.1.10 and 
response 60-2.) It is not possible to analyze or mitigate 
impacts on sacred'sites which cannot be identified. Based on 
conSUltation with the Tribes and experts in Indian religious 
sites and practices, and the studies of Abajo Archeology, we 
have concluded that no specific sacred sites will be adversely 
affected by development at the mine site. The Forest Service 
has also concluded that development of the mine should not 
materially affect the current level of Indian religious 
practices in the area. 

We acknowledge the comment that all springs and seeps on the 
Havasupai Reservation are sacred to the Tribe. An expanded 
discussion of groundwater quality and quantity has been 
included in the EIS, in part to address this comment. 

We have reviewed the comments concerning the Cohonino Kachina 
and the location of Red Paint and Salt trails. Our analysis 
and consultation with experts shows that the latter trails do 
not cross the mine site. To this time, the Tribe has declined 
to provide further information concerning these impacts. All 
available data indicates that operation of the mine will not 
materially interfere with religious practices associated with 
those trails or the Cohonino Kachina. However, consultation 
efforts with the Havasupai will continue in the consideration 
of. the Plan of Operations of the Canyon Mine. 

61-2 

We. do not agree with your interpretation of the American Indian 
Religious Freedom Act (AIRFA). 

AIRFA requires an awarepess of Tribal beliefs and practices and 
consideration of these in formulating government policy. It 
does not mandate protection of Tribal religious practices to 
the exclusion of all other courses of action. It does require 
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that federal actions be evaluated with an aim toward protecting 
Tribal practices. 

Courts that have reviewed AIRFA have agreed that the statute 
(1) requires federal officials to consult with Tribes with 
respect to actions which may affect traditional Indian 
religious practices, (2) requires federal officials to evaluate 
their policies with an aim toward protecting Tribal religious 
practices, and (3) does not require that federal officials 
protect Tribal religious practices to the exclusion of all 
other courses of federal action. 

Further insight into the intent of AIRFA is included on p. 6 of 
Senat. Report No. 95-709: "The clear intent of this section is 
to insure for traditional native religions the same rights of 
free exercise enjoyed by more powerful religions. However, it 
is in no way intended to provide Indian religion with a more 
favorable status than other religions, only to insure that the 
U.S. Government treats them equally." 

We feel that the Preferred Alternative and the use of 
established transportation corridors to transport ore to the 
Blanding mil~ addresses, to the extent possible, the concerns 
raised b~ the Havasupai Tribe. 

61-3 

We do not believe that Figures 1 and 3 are essential for review 
and comment on the groundwater analysis in the EIS. The DEIS 
explained that they were available for review at the Kaibab 
National Forest. Maps were "supplied to all parties requesting 
them. Following receipt of this comment copies of the maps 
were sent to the Havasupai. 

The EIS has been revised,to consider the comment concerning 
perched groundwater reservoirs. Such reservoirs are thin, 
discontinuous, and often ephemeral. The test well to be 
drilled by EFN will confirm the presence or absence of a 
perched aquifer at the site. 

Because data do not presently exist to specifically define 
groundwater flow in perched fractured rock aquifers near the 
mine, and because pumping from a discontinuous perched 
groundwater reservoir would not typically be expected to 
influence pumping conditions from a nearby discontinuous 
perched reservoir, potential effects were predicted utilizing 
extremely conservative assumptions (Appendix F, pages 34-35). 
The effect of using such conservative assumptions is to 
ovefestimate drawdown impact. Even utilizing conservative 
assumptions, theoretical drawdown impact at the nearest well of 
record outside the mine site would be less than one foot. The 

drawdown effect would be negligible or nonexistent at seeps and 
springs in the vicinity of Cataract Canyon, located more than 
20 miles west from the mine site, or along the south wall of 
the Grand Canyon, located more than 13 miles north from the 
mine site. 

61-4 

Cataract Canyon is a large, effective geographic and hydraulic 
barrier separating the mine site from Sinyella Spring. 
Cataract Canyon functions as a drain for the perched aquifers 
cut by it. The source of water for Sinyella Spring is one such 
perched aquifer, which drains perched groundwater from the 
western part of the drainage area of Cataract Canyon. The mine 
site occurs about 25 miles distant in the eastern part of· the 
drainage area, and is not within the area that provides water 
for Sinyella Spring. Operations at the mine site will not 
affect the quantity or quality of discharge from Sinyella 
Spring because: Cataract Canyon separates Sinyella Spring from 
the mine site; the source of water for Sinyella Spring is a 
perched aquifer on the west side of Cataract Canyon; perched 
aquifers in the area are discontinuous, particularly aquifers 
on opposite sides of large canyons; and the distance between 
the spring and the mine site is great. 

61-5 

The comment that mine ore and contaminated materials will be 
dumped into the mine shaft after mining operations cease is not 
accurate. Much of the rock removed from the breccia pipe will 
be barren or slightly mineralized waste rock. Uranium ore will 
be removed and trucked to a distant processing plant. During 
post-mining reclamation operations, only the barren or slightly 
mineralized waste rock may be replaced into the mine. The 
result will be to replace native high-grade uranium ore with 
the native barren or relatively non-mineralized waste rock. 
Mining operations may promote oxidation and increase the 
potential mobility of radioactive minerals. However, the 
quantity of radioactive minerals remaining to be leached will 
be reduced significantly below pre-mining levels from the 
removal of high-grade ore. If perched groundwater recharg. 
due to rainfall and snowmelt drains through the sealed Canyon 
Mine shaft after reclamation, concentrations of radioactive 
minerals from the waste rock are anticipated to be small, 
approachin~ the range of monitoring instrument ~rror, even in 
the unlikely event that such minerals eventually reach the 
referenced springs. (~Section 4.2.7.2 for an expanded 
discussion of this issue in response "to this comment.) 
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61-6 

The.top of the Redwall-Muav aquifer at the Canyon Mine site is 
proJected to be about 2,300 feet below land surface. The 
prop?sed.water well or ~urther exploration drillirig will 
con~lrm 1tS exact locat10n. The base of the mine opening is 
proJected to be about 1,400 feet below land surface, or 900 
fee~ above the top of the Redwall-Muav aquifer. Data present~y 
ava1lable from exploration drilling at the mine site indicate 
that, although uranium mineralization occurs to a depth of 
2,100 feet below land surface, the base of uranium ore which 
can be mined economically occurs about 1,400 feet below land 
su:fa?e .. During mining operations, additional exploration 
dr1111ng 1S commonly conducted to fully delineate zones of 
mineralization. However, based upon its mining experience with 
similar uranium deposits at mines on the North Rim of the Grand 
C?nyon.and on results of ex~l?ration drilling at the Canyon 
M1ne Slt~, ~F~ does not ant1c1pate that the mine openings would 
extend slgn1f1cantly beyond the projected depth of 1,400 feet. 
Mor~over, EFN ~ndicates that mining operations in a large 
aqu1fer are ne1ther planned nor ,feasible. Such a change in the 
Plan of Operations may require further evaluation under NEPA. 

61-7 

The discussion of the monitoring well in the EIS has been 
expanded to reflect this comment. The EIS indicates that 
adverse impacts on these springs is extremely unlikely. (~ 
response to comment 4.) However, we agree that it would be 
years, if ever, before any contamination could be detected at 
the subject springs. These large springs occur northwest, 
north, and northeast from the mine site. The direction of 
groundwater flow from the mine site is expected to be within 
this range of directions. The monitoring well is proposed to 
be located about 400 feet north of the breccia pipe. 
Groundwater will be pumped from the well and is expected to 
create an inward gradient, capturing percolative water affected 
by the mine. The monitoring well is likely <0 detect the 
effect, if any, of the mine. 

61-8 

The mine shaft will not penetrate the Redwall-Muav aquifer. 
(~ response to comment 5.) The sealing of the mine shaft is 
required in the proposed action as part of the Plan of 
Operations, and in all alternatives other than "no action." 

61-9 

Surface water flooding may result in infiltration into 
groundwater in rare circumstances, but groundwater underflow in 
the channel alluvium in this reach of the drainage does not 
occur except during, and for a short time after, flood flow in 
the channel. If contaminants are released and enter the Kaibab 
Limestone, little or no impact on the chemical quality of the 
groundwater is expected. In the unlikely event that surface 
drainage controls fail, much of the runoff would be lost 
through evaporation and most of the remaining diluted fraction 
would infiltrate. Suspended sediment would be removed from the 
runoff by natural filtration. The discussion of this issue was 
expanded in the EIS in response to this comment. (~Sections 
3.2.7.1. and 4.2.7.1.) 

61-10 

Under applicable federal and state regulations (10 C.F.R. 
40.13(b) and R12-1-302(B), respectively) both the Nuclear 
Regulatory Commission (MNRC") and the Arizona Radiation 
Regulatory Agency ("ARRA") have chosen to exempt uranium mining 
activities from their respective regulatory requirements. 
However, under the provisions of R12-1-1505 of the Arizona 
regulations, EFN is required to immediately report to the 
Arizona Department of Safety, Phoenix Duty Officer, any 
accident involving radioactive material. In the future, should 
EFN's mining activities become subject to NRC or ARRA 
regulations, EFN would be required to comply with those 
requirements. 

61-11 

Any blasting used to sink the mine shaft will be limited and 
have only localized impacts. Blasting at the mine site would 
not be expected to affect perched aquifers, if present, or the 
Redwall-Muav aquifer. 

61-12 

NEPA requires that an EIS "explore and objectively evaluate all 
reasonable alternatives, and for alternatives which were 
eliminated from detailed study, briefly discuss the reasons for 
their having been eliminated." 40 C.F.R. Section 1502.14(a} 
(1985). The alternatives suggested by this comment were 
considered and eliminated from detailed consideration. (~ 
Section 2.3). It was determined, based on the issues and 
concerns identified through scoping and the discussions of the 
interdisciplinary team that consideration of expanding 
production at existing mines or alternative sites would not 
appreciably assist the decision making in reviewing the Plan of 
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Operations. First, for the relevant geographic area being 
analyzed, the environmental impacts of such an alternative are 
not sufficiently different from the No Action Alternative to 
aid the Forest Service analysis. As a practical matter, these 
alternatives are merely a variation of the No Action 
Alternative -- if the Plan of Operations is not approved, the 
applicant will be forced to accelerate exploration efforts and 
consider other mines or sites to meet its stated objectives. 
Second, EFN has advised us that a review of other EFN 
properties in northern Arizona or southern Utah disclosed no 
comparable ore body that would, at present, provide a 
reasonable alternative mine site. In addition, the 
environmental impacts of expanding production at unspecified 
existing mines or opening new mines at unspecified sites are 
too remote and conjectural for meaningful analysis. Finally, 
those alternatives fail to respond to the purposes and 
objectives of the applicant's Plan of Operations. EFN does not 
have existing mines which are amenable to ~ignificant increas~s 
in production and has not identified an alternative ore body 
with the development potential of the Canyon Mine. While the 
EIS may not properly be limited to the applicant's desires, CEQ 
has made it clear that the agency need not "disregard the 
applicant's purposes and needs and the common sense realities 
of a given situation in the development of alternatives." CEQ 
Guidance Memorandum, 48 Fed. Reg. 34,267 (1983). EFN's 
objectives are to develop the significant ore body discovered 
at the Canyon mine site, meet its contractual commitments to 
deliver ore to certain purchasers and provide adequate mill 
feed to its mill at Blanding, Utah. Increased production from 
its existing mines, even if possible, or production of ore from 
other sites will not meet these objectives. 

We agree that the range of alternatives to be considered is not 
limited by the agency's authority. Thus, the EIS includes the 
No Action Alternative as well as haul route alternatives which 
require approval by the State of Arizona and private parties. 
The consideration of the No Action Alternative was expanded in 
the final EIS. However, it would be inaccurate if the EIS did 
not reflect to some extent the rights of a mining claimant 
under the General Mining Law and recognize some limits on 
Forest Service discretion when reviewing a Plan of Operations. 
The No Action Alter,native is fully considered and evaluated. 
However, the EIS properly notes the limitations in implementing 
that alternative. 

CEQ-regulations effective at the time the DEIS was prepared 
required that an agency prepare a "worst case analysis" if 
there are gaps in relevant information or scientiffc 
uncertainty and the missing "information relevant to adverse 
impacts is essential to a reasoned choice among 

alternatives ••• and the overall costs of obtaining it are 
exorbitant." 40 C.F.R. 1502.22(b)(I) (1985). 

On April 25, 1986, CEQ issued a new regulation concerning 
incomplete or unavailable information in environmental impact 
statements. ~ 51 Fed. Reg. 15,618 (1986). The new 
regulation eliminates the requirement for worst case analysis 
but requires the agency to (1) disclose the fact that relevant 
information is unavailable; (2) explain the relevance of the 
missing information; (3) summarize the existing credible 
scientific evidence relevant to the missing information; and 
(4) evaluate the impacts based upon theoretical approaches or 
research methods generally accepted in the scientific 
community. As with the prior version of the regulation, the 
new regulation applies only to missing information which is 
"essential to a reasoned choice among alternatives." 

The new regulation also provides that, for EISs in progress on 
the effective date of the new regulation (May 27, 1986) the 
responsible agency may choose to comply with either ver~ion of 
the regulation. 

We have carefully reviewed the EIS and the comments to 
determine if either version of the regulation concerning 
unavailable or incomplete information is applicable. We have 
concluded that the threshold requirement -- missing information 
essential to a reasoned choice among alternatives -- is not met. 

Your letter and others suggest that the data and analysis 
concerning potential impacts on groundwater resources requires 
a worst case analysis. This suggestion has been rejected for 
three reasons. First, the available data on groundwater 
resources near the proposed mine site is substantial. The 
groundwater report (Appendix F) cites five publications (p. 4) 
and evaluates data from more than 150 wells and exploration 
boreholes (Table 1). This data is sufficient to support a 
reasoned expert conclusion that it is very unlikely that any 
significant source of underground water will be encountered by 
mining at the mine site. A perched aquifer may be present, but 
perched aquifers in this area are thin, discontinuous and often 
ephemeral. If a perched aquifer is present, it may be drained, 
but there will be no resulting adverse impact on wells, seeps 
or springs which emanate from other aquifers. If groundwater 
in the Redwall-Muav aquifer is affected by leaching of uranium 
ore bearing waste rock,' data concerning the general flow 
regime, concentration of leachate dilution and precipitation of 
radiological elements in the limestone host rock are sufficient 
to conclude that significant impacts will not occur. 

CD .... 
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Sec6nd, the Preferred Alternative requires that a monitoring 
well be drilled at the mine site. If groundwater resources are 
present, the well will provide water for mine operations and 
will also be used to monitor water quality. Should groundwater 
be adversely affected by mining, the well becomes a means of 
mitigation. (~section 2.5.11.) Water affected by mining 
will be pumped from the affected aquifer and pumping will be 
maintained until concentrations of the critical constituents 
are reduced to recommended primary drinking water standards or 
to within 10 percent.of ambient concentrations, or to some 
comparable standard approved by the Forest Service. 

Finally, the well to be drilled at the ~ine site will identify 
any perched aquifers or reservoirs and will determine the exact 
depth to the Redwall-Muav aquifer at the mine site. This data 
will be available before construction of the mine shaft begins, 
and, should the test well disclose that the geohydrology of the 
mine site is dramatically different from the surrounding area, 
supplemental analysis under NEPA may be required. 

While the Forest Service has determined that the worst case 
requirement does not apply, it has concluded, based upon this 
comment and others, that additional text material in the EIS is 
necessary to fully explain the analysis of potential 
groundwater impacts. (~Sections 3.2.7.'2. and 4.2.7.2.) 
That analysis was based on extremely conservative assumptions 
about the water resources of the area. In fact, the author of 
the groundwater report (Appendix F) suggests that these 
assumptions represent the·worst case conditions for the Canyon 
Mine site. This analysis addresses two questions raised by 
commentors. First, the analysis considers the maximum 
depletion 'of wells and springs. under extremely unfavorable 
conditions. (~response to comment 2.) Second, the analysis 
projects potential maximum hypothetical impacts assuming that 
contaminants are leached from the mine shaft into the ' 
Redwall-Muav aquifer after mining operations cease. (~ 
response to comment 4.) 

With respect to the American Indian Religious Freedom Act see 
responses 60-2 and 61-2~ 
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Forest Supervisor 
800 Soutt. 6th Street 
Williams, AZ 86046 

Dear 'Forest Supervisor: 

iJayne Ranney 
R23! ,'I. Aspen 1:5 
rla~staff, AZ 86001 
r'lay 13, 198h 

I would like to comment on the draft EIS for the Canyon l'ranium kine 
near Tusayan, Arizona. I realize that the comment period ended j.,ay 
1 but I have been out of town on business and hope that you will 
consider my comments at this time. 

I
Fir~t let me say that I oppose the mining of uranium near Grand :anyon 

62-1 Natlonal Park. But as we all realize the antiquated :':inine; Act of 
1872 leaves ~our agency without the authority to stop this potentially 
daneerous operation. Uranium should be left in the ground! The 
events in Chernobyl in the last 2 weeks testify that we are dealin€ 
with technology that we don't truely understand. I believe that we 
are slowly poisonin~ our environment on a global scale and that events 
such as Three f\:ile Island and Chernobyl are the "canaries in the coal. 
mine" ~ It is hard to ar!';ue these, facts when there is so much easy 
money to be made. Time will tell. 

So, realizing the predic~ment that we are in (residents of northern 
Arizona), I have reviewed the alternatives and feel that seme are 
less harmful than others. Concernino!< ha'll routes, I am' opposed to 
the transportation of o,re tbroue;h popula'ted areas (Jptions t and 7). 
Routes 1,2, or 3 seem to have the least impact in the area. noute 
5 is not a good choice because it calls for new road construction 

62-2 and indirectly ,p;ives the okay to H'li to mine otner areas as well. 
We should strive to lessen the impact of this project by usin~'ex
istin~ roads. Alternative 2 is unaccentable because it does not 
require monitoring of soil, air, and eroundwater. Tnis must be a 
requirement for anyone who wants to dig up potentially lethal sub-

I
stances in the Kaibab National Forest. For this reason,' I faver 

62-3 Alternative 3 for this project. worKers should be pooled to the 
work site as well., 

62-4 

It is very difficult for me to recommend any kind of urani:Jm devel
onment for the Kaibab National Forest. Tn reality I favor Alterna
tive 1. No Action. How many mine proposals will you accept before 
determinine; that environmental deeradation has occurred? Is one 
all there will be? Two? Twenty? Clearly there will come a tillie 
when you will need to decide that teo many mines are an environmental 
hazard. Thank you for considerine; by comments. 

~~e~~ 
',>: [).;, p. " _" '1S,-

L-62 

Forest Service Response 

62-1 

Please r~fer to responses 3-4, 5-1,8-2, and 20-1. 

62-2 

Alternative 5 has been selected as the Preferred Alternative 
and provides the option of using ~ither haul route #6 or #7. 
(~ Section 2.4.) Use of existing roads will minimize 
environmental impacts while keeping all options open for future 
Tusayan District management needs. The 20 ore trucks/day 
represents an insigificant increase to existing traffic 
levels. (~Table 2.11 and responses 1-3 and 78-7.) 

62-3 

We agree that workers should be encouraged to use company 
provided transportation to and from the mine. The Preferred 
Alternative includes company transportation of mine workers. 

62-4 

No additional mines are presently proposed in Coconino County 
south of the Grand Canyon. The EIS discusses potential 
cumulative impacts of additional uranium mines in the region. 
The monitoring program included in the Preferred Alternative 
will also provide useful data in the analysis of any future 
mining proposals. (~responses,I-1 and 78-2.) 
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Forest Service Response 

63-1 

Please refer to responses 3-4, 5-1 and 5-4. 

L-63 

Forest Service Response 

63-1 

Please refer to responses 3-4, 5-1 and 5-4. 

L-63 
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----\ 
HAVASUPAI TRIBAL CO ~_"I'f'::";:;-;::diI."F. \ 

JUN ~o .. 15do t 

Mr. Leonard A. Lindquist 
Forest Supervisor 
Kaibab National Forest 
US Forest Service, USDA 
800 S. Sixth Street 
Williams, Arizona 86046 

30 May 1986 

RE: EIS on Proposed Canyon Mine. Tusayan 

Dear Mr. Lindquist: 

--... 

Havasu Baaja, the Havasupai Tribe wishes to extend our 
comments concerning the -Canyon Mine" near Tusayan proposed by 
Energy Fuels Nuclear, Inc. You have received a copy of Errol L. 
Montgomery and Associates' explanation of water test results from 
samples of Havasu Spring water pursuant to the Environmental 
Impac t Sta temen t on the proposed uranium mine. These water 
samples were taken to provide a base-line estimate of radio
logical parameters to compare against those of future samples. 
Three sarr.ples were taken from Havasu Spring in May, 1895. 
Samples were sent to three different analysis companies. One 
company, EAL, reported substantially higher levels than the other 
two. 

Please note well that Montgomery and Associates states on 
64 'page 4, -Measurement error for [the EALJ analysis was large a;ld -2,. the resul t was not corrobora ted by resul ts reported by CFEP and 

ASU", and that analyses of other parameters indicate that levels 
of all radiological levels are extremely low. These observations 
support the veracity of our conclusion that the radiological 

64- 3 content of Havasu Spring water last May was neither significant 
nor even detectable. If any radiological parameters become 
detectable after uranium mining activities start. all such 

64-4 

content will have been due to these activities. 

Please also note that the report states, -Because radio
logical parameters are analyzed on a statistical basis, resul ts 
of analyses for several samples from a water source must be 
obtained to evaluate the radiological content of the source." We 
reiterate our objection to the plainly insufficient number of 
water samples currently scheduled to be taken·and analyzed before 
an operating permit is granted the mining company. At least 20 
analyses should be completed in order to glean a truly statiS"= 
tically valid estimate of base-line radiological parameters of 
water from Havasu Spring, (by Central Limit Theorum). These 
tests will conclusively establish the extraordinary radiological 
purity of our water as it is now, before operation of the uranium 
mine. 

L-64 

Mr. Leonard Lindquist 
Page 2 

We question the point of conducting water sampling at all if 

I
the results will not be scientifically valid. We request either 
that you arrange additional rounds of sampling or that we be 
granted funds to accomplish this additional necessary sampling, 
before any operating permit is issued. 

Thank you again for your attention to our concerns. 
best wishes. 

Sincerely, 

cJifr::!:/i~ 
Vice Chairman 

With 
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Forest Service Response 

64-1 

We consulted with the author of the groundwater report (Appendix 
F) Dr. Errol Montgomery, to respond to your comments. Our 
responses reflect his input. 

Water samples collected from Havasu Spring in May and December, 
1985 were analyzed for radiological parameters by three labora
tories: EAL (EAL Corporation), CFEP (Controls for Environmental 
pollution, and ASU (Arizona State University). CFEP was selected 
by the Havasupai Tribe. For the May 1985 samples, EAL reported 
levels of gross alpha and gross beta radiation that were higher 
than levels reported by CFEP and ASU. Results of analyses by EAL 
for several other radioactive elements in these samples were 
corroborated by results from ASU and CFEP~ 

As explained in Section 3.2.7.3, analyses for gross alpha and 
gross beta activity may be affected by impurities in water, such 
as calcium, which increase the detection thresholds and 
self-absorption corrections and reduce detection efficiencies. 
Concentrations of calcium in water discharge9 from Havasu Spring 
are high. Gross beta analyses may also be a~fected by impurities 
in water, but to a less·er extent. 

Gross alpha and gross beta analyses are generally used as an 
indicator in lieu of more extensive analyses; if the analyses 
indicate gross alpha and gross beta radiation is higher than 
recommended limits, further analyses must be conducted to iden
tify the major radioactive elements. For Havasu Spring, compre
hensive analyses for major radioactive elements (uranium, radium, 
and thorium) were conducted for each sampling round and results 
of these analyses were used to detect problematic results of 
gross alpha and gross beta analyses. Results of laboratory 
chemical analyses for the December 1985 sampling round at Havasu 
Spring indicate that prior problems associated with the gross 
alpha and gross beta analyses by EAL did not reoccur. The 
results of the December 1985 sampling round are included in the 
EIS. (~Tables 3.4, 3.5 and 3.6.) 

Comparison of laboratory chemical results for the May 1985 water 
samples from Havasu Spring with results for the December 1985 
samples indicates that, in general, there is good agreement of 
results between laboratories and between sampling rounds. The 
differences that occurred between laboratory results were not 
unusual because assay of such small amounts of radioactivity 
approaches the minimum detection limits of the laboratories. 

64-2 

This conclusion is not supported by the data gathered and ana
lyzed for the Canyon Mine EIS. 

Neither the reports prepared by Dr. Montgomery nor the results of 
laboratory analyses for water samples from Havasu Spring indicate 
that concentrations of radioactive elements in the samples are 
extremely low. It is more accurate to conclude that elevated 
concentrations. of radioactive elements were not detected and that 
the laboratory chemical results do not indicate that water from 
Havasu Spring is unsafe to drink due to content of radioactive 
elements. 

Results from laboratory chemical analyses for the May and Decem
ber 1985 samples indicate that detectable concentrations of ura
nium and radium occur naturally in the groundwater discharged 
from Havasu Spring. The concentrations of total uranium reported 
by EAL for the May 1985 samples and by CFEP for the December 1985 
samples from Havasu Spring were higher than the rate of,concen
trations reported by Peterson et al. (1977; u.S. Geolog~cal Sur
vey Open-File Report 77-36) for six springs that ~ischarge from 
the Redwall-Muav aquifer. Hem (1970; u.S. Geolog~cal Water Sup
ply Paper 1473) indicates that uranium is present in amounts 
between 0.1 and 10 micrograms per liter in most natural water, 
and that amounts greater than this are somewhat unusual. Con
centrations ·of total uranium detected in water samples collected 
from Havasu Spring in both May and December 1985 were as high.as 
10 micrograms per liter. 

64-3 

This comment is not supported by the data gathered and analyzed 
by the EIS. 

Laboratory results indicate that several radiological parameters 
are presently detectable and occur naturally in water discharged 
from Havasu Spring. 

Breccia pipes similar to the Cany~n Mine tireccia pip~ and other 
types of mineral deposits are bel~~ved to be commo? ~n the Gran? 
Canyon region. Although the locat~ons, concentrat~ons and de~tns 
of mineralization are not known, natural groundwater percolat~on 
occurs in these mineralized zones; soluble native minerals, 
including radioactive elements, are continually leached from the 
mineralized zones and slowly percolate downward to the 
Redwall-Muav aquifer. Recharge in the Grand Canyon regio~ ~ccurs 
chiefly via infiltration of rainfall and snow melt. Prec~p~ta
tion is a random event and may provid~ more recharge through some 
mineralized zones than others during a certain period. Where, 
more recharge occurs during a certain period, leaching of nat~ve 
radioactive elements from the mineralized zones could be greater 
and contribution of radioactive elements from these zones to the 
Redwall-Muav aquifer could be greater than from other areas. 

The relatively large discharge rate from Havasu,and Blue Spri~gs 
has caused hydrologists to conclude that essent~ally all ground
water in the Redwall-Muav aquifer in the region along the south 
rim of the Grand Canyon issues from these two springs. The are~ 
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than levels reported by CFEP and ASU. Results of analyses by EAL 
for several other radioactive elements in these samples were 
corroborated by results from ASU and CFEP~ 

As explained in Section 3.2.7.3, analyses for gross alpha and 
gross beta activity may be affected by impurities in water, such 
as calcium, which increase the detection thresholds and 
self-absorption corrections and reduce detection efficiencies. 
Concentrations of calcium in water discharge9 from Havasu Spring 
are high. Gross beta analyses may also be a~fected by impurities 
in water, but to a less·er extent. 

Gross alpha and gross beta analyses are generally used as an 
indicator in lieu of more extensive analyses; if the analyses 
indicate gross alpha and gross beta radiation is higher than 
recommended limits, further analyses must be conducted to iden
tify the major radioactive elements. For Havasu Spring, compre
hensive analyses for major radioactive elements (uranium, radium, 
and thorium) were conducted for each sampling round and results 
of these analyses were used to detect problematic results of 
gross alpha and gross beta analyses. Results of laboratory 
chemical analyses for the December 1985 sampling round at Havasu 
Spring indicate that prior problems associated with the gross 
alpha and gross beta analyses by EAL did not reoccur. The 
results of the December 1985 sampling round are included in the 
EIS. (~Tables 3.4, 3.5 and 3.6.) 

Comparison of laboratory chemical results for the May 1985 water 
samples from Havasu Spring with results for the December 1985 
samples indicates that, in general, there is good agreement of 
results between laboratories and between sampling rounds. The 
differences that occurred between laboratory results were not 
unusual because assay of such small amounts of radioactivity 
approaches the minimum detection limits of the laboratories. 
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This conclusion is not supported by the data gathered and ana
lyzed for the Canyon Mine EIS. 

Neither the reports prepared by Dr. Montgomery nor the results of 
laboratory analyses for water samples from Havasu Spring indicate 
that concentrations of radioactive elements in the samples are 
extremely low. It is more accurate to conclude that elevated 
concentrations. of radioactive elements were not detected and that 
the laboratory chemical results do not indicate that water from 
Havasu Spring is unsafe to drink due to content of radioactive 
elements. 

Results from laboratory chemical analyses for the May and Decem
ber 1985 samples indicate that detectable concentrations of ura
nium and radium occur naturally in the groundwater discharged 
from Havasu Spring. The concentrations of total uranium reported 
by EAL for the May 1985 samples and by CFEP for the December 1985 
samples from Havasu Spring were higher than the rate of,concen
trations reported by Peterson et al. (1977; u.S. Geolog~cal Sur
vey Open-File Report 77-36) for six springs that ~ischarge from 
the Redwall-Muav aquifer. Hem (1970; u.S. Geolog~cal Water Sup
ply Paper 1473) indicates that uranium is present in amounts 
between 0.1 and 10 micrograms per liter in most natural water, 
and that amounts greater than this are somewhat unusual. Con
centrations ·of total uranium detected in water samples collected 
from Havasu Spring in both May and December 1985 were as high.as 
10 micrograms per liter. 
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This comment is not supported by the data gathered and analyzed 
by the EIS. 

Laboratory results indicate that several radiological parameters 
are presently detectable and occur naturally in water discharged 
from Havasu Spring. 

Breccia pipes similar to the Cany~n Mine tireccia pip~ and other 
types of mineral deposits are bel~~ved to be commo? ~n the Gran? 
Canyon region. Although the locat~ons, concentrat~ons and de~tns 
of mineralization are not known, natural groundwater percolat~on 
occurs in these mineralized zones; soluble native minerals, 
including radioactive elements, are continually leached from the 
mineralized zones and slowly percolate downward to the 
Redwall-Muav aquifer. Recharge in the Grand Canyon regio~ ~ccurs 
chiefly via infiltration of rainfall and snow melt. Prec~p~ta
tion is a random event and may provid~ more recharge through some 
mineralized zones than others during a certain period. Where, 
more recharge occurs during a certain period, leaching of nat~ve 
radioactive elements from the mineralized zones could be greater 
and contribution of radioactive elements from these zones to the 
Redwall-Muav aquifer could be greater than from other areas. 

The relatively large discharge rate from Havasu,and Blue Spri~gs 
has caused hydrologists to conclude that essent~ally all ground
water in the Redwall-Muav aquifer in the region along the south 
rim of the Grand Canyon issues from these two springs. The are~ 



of groundwater drainage for Havasu Spring is large and breccia 
pipes and other mineralized zones, possibly including the Canyon 
Mine breccia pipe, occur within it. Slight increases and 
decreases in the content of naturally-occurring radioactive ele
ments in water issuing from Havasu Spring may occur due to random 
changes in the rate of groundwater percolation through mineral
ized zones other than the Canyon Mine pipe. These changes would 
have no relation to mining activities at the Canyon Mine site. 
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Significant and scientifically valid estimates for baseline water 
quality data are commonly and routinely obtained from statistical 
treatment of results from fewer chemical analyses than would be 
required by use of the Central Limit Theorem. At the end of the 
second year of the monitoring program, 12 laboratory chemical 
~nalyses will have been conducted for water samples from Havasu 
Spring. Results of these analyses will be used to determine if 
modification of the monitoring program is necessary. Based on 
results of analyses received to date, data might be accumulated 
after the second year of the program to provide sufficient docu
mentation of ambient water quality at the three springs prior to 
mining operations at the Canyon Mine site. 

Results of laboratory chemical analyses indicate that water dis
charged from Havasu Spring is not extraordinarily pure with 
regard to content of radioactive elements. Concentrations of 
total uranium ~etected in water samples collected from Havasu 
Spring in May and December 1985 were as high as 10 micrograms per 
liter. With regard to drinking water quality, these relations 
indicate neither that the water from Havasu Spring is extraordi
narily pure nor that it is unsafe to drink due to content of 
radioactive elements. 

In addition we suggest that you review our responses to other 
comments concerning groundwater quality. (See responses 61-4 to 
61-9.) 

of groundwater drainage for Havasu Spring is large and breccia 
pipes and other mineralized zones, possibly including the Canyon 
Mine breccia pipe, occur within it. Slight increases and 
decreases in the content of naturally-occurring radioactive ele
ments in water issuing from Havasu Spring may occur due to random 
changes in the rate of groundwater percolation through mineral
ized zones other than the Canyon Mine pipe. These changes would 
have no relation to mining activities at the Canyon Mine site. 

64-4 

Significant and scientifically valid estimates for baseline water 
quality data are commonly and routinely obtained from statistical 
treatment of results from fewer chemical analyses than would be 
required by use of the Central Limit Theorem. At the end of the 
second year of the monitoring program, 12 laboratory chemical 
~nalyses will have been conducted for water samples from Havasu 
Spring. Results of these analyses will be used to determine if 
modification of the monitoring program is necessary. Based on 
results of analyses received to date, data might be accumulated 
after the second year of the program to provide sufficient docu
mentation of ambient water quality at the three springs prior to 
mining operations at the Canyon Mine site. 

Results of laboratory chemical analyses indicate that water dis
charged from Havasu Spring is not extraordinarily pure with 
regard to content of radioactive elements. Concentrations of 
total uranium ~etected in water samples collected from Havasu 
Spring in May and December 1985 were as high as 10 micrograms per 
liter. With regard to drinking water quality, these relations 
indicate neither that the water from Havasu Spring is extraordi
narily pure nor that it is unsafe to drink due to content of 
radioactive elements. 

In addition we suggest that you review our responses to other 
comments concerning groundwater quality. (See responses 61-4 to 
61-9.) 



L-65 

Forest Service Response 

65-1 

We disagree. As indicated in the EIS, there is no permanent 
habitat -destruction,- only short-term impacts that are 
substantially mitigatable. (~Tables 2.7 and 2.S.) The mine 
site acreage will be lost to wildlife for approximately 10 
years and then returned to near present conditions. This area 
represents much less than 1\ of the habitat available on the 
Tusayan District. Possible losses in wildlife habitat will be 
mitigated by a replacement foraging area and a new water source 
to replace OWl Tank. (~response 56-4.) 

65-2 

Any increase in radiation resulting from the mine is expected 
to be undetectable within a few hundred meters of the mine 
site. (~Appendix E.) It is expected that wildlife will 
generally vacate this area due to the disturbance from mining 
operations. ' 

65-3 

The Forest Service is satisfied, based on available data and 
EFN's success with comparable deposits north of the Grand 
Canyon, that EFN has a reasonable belief that it can develop a 
successful mine at the Canyon Mine site. 
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Forest Service Response 

Please refer to responses 3-4, 5-1 and 5-4. 
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Please refer to responses 60-4, 61-3, 61-5 and 61-7. 
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L-67 

Forest Service Response 

"Multiple-use" includes the use of both surface and subsurface 
resources as long as the environmental impacts are mitigated to 
the extent practicable. We urge you to review the EIS. (~ 
response ~-2.) 
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Forest Service Response 

68-1 

Ple~se refer to responses 2-7, 3-4 and 8-i. 
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Ple~se refer to responses 2-7, 3-4 and 8-i. 
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Please refer to responses 3-4, 5-1, 5-4 and 8-2. 
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Forest Service Response 

70-1 

Please refer to responses 3-4, 5-1, 5-4 and 8-2. 
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Supervisor Leonard Lindquist 
Kaibab National Forest 
800 S 6th St 
Williams, AZ 86046 

Dear Hr. Lindquist; 

We would like to express our opinion against 

any uranium mining on or near the Grand Canyon. This 

is such a special.place that this would be a desecration. 

please preserve this treasure for our children by not 

allowing it to be. damaged or destroyed for something that 

we do not really ~eed. Given recent events in connection 

with nuclear power we should be questi~ning our need for 

uranium products at all, not jeopardizing our national 

treasures in pursuit of them. 

Thank you. 
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Forest Service Response 

71-1 

Please refer to responses 3-4, 5-1, 5-4 and 8-2. 
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Forest Service Response 

71-1 

Please refer to responses 3-4, 5-1, 5-4 and 8-2. 



Forest Service Response 

72-1 

Please refer to responses 3-4, 5-1 and 8-2. 

72-2 

Please refer to response 32-4 and the responses to letter 61. 

'I 

L-7? 

Forest Service Response 

72-1 

Please refer to responses 3-4, 5-1 and 8-2. 

72-2 

Please refer to response 32-4 and the responses to letter 61. 

'I 

L-7? 
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Forest Service Response 

73-1 

P~ease refer to response 2-7 w~lderness areas in the imm d" Ther~ ~re no designated 
slte. No impacts on wild elate vlClnity of the.Canyon Mine erness.qualities are proJected. 
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Forest Service Response 

73-1 

P~ease refer to response 2-7 w~lderness areas in the immediaTher~ ~re no designated 
s1te. No impacts on wildernesst:uv~~~~ity of the Canyon Mine . a 1 1es are projected. 
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Forest Service Response 

74-1 

Please refer to responses 3-4, 5-1, 5-4 and 8-2. 
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Forest Service Response 

74-1 

Please refer to responses 3-4, 5-1, 5-4 and 8-2. 
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Forest Service Response 

75-1 

Your comment on haul route alternatives has been noted and 
considered in the selection of the Preferred Alternative. 

75-2 

The major costs (printing, consultants, etc.) in preparing the 
EIS were paid by the project sponsor, EFN. The input of Forest 
Service specialists (interdisciplinary team members, Regional 
review team, etc.) was included in the ordinary operational 
budget of the agency. The Forest Service has complete 
responsibility for the content of the ~ocument, the selection 
of experts and the decision on the Plan of Operations. 
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Forest Service Response 

75-1 

Your comment on haul route alternatives has been noted and 
considered in the selection of the Preferred Alternative. 

75-2 

The major costs (printing, consultants, etc.) in preparing the 
EIS were paid by the project sponsor, EFN. The input of Forest 
Service specialists (interdisciplinary team members, Regional 
review team, etc.) was included in the ordinary operational 
budget of the agency. The Forest Service has complete 
responsibility for the content of the ~ocument, the selection 
of experts and the decision on the Plan of Operations. 



Forest Service Response 

76-1 

Your comment was considered in Alternative. the selection of the Preferred 

76-1 
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Forest Service Response 

76-1 

Your comment was considered in Alternative. the selection of the Preferred ','\: 
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ARIZONA DEPARTMENT OF TRANSPORTATION 
HIGHWAYS DIVISION 

206 South Seventeenth Avenue Phoenix. Arizona 85007 

BRUCE BABBITT 
~ 

CHAIILES L .. Il1.£R 
~ May 5, 1986 

WO FOR~ 
SUlI.Eng"~ ... 

77-1 

HI:'. Leonard A. Lindquist 
Forest Supervisor 
KaibabNational Forest 
800 South 6th Street 
Williams, AZ 86046 

Dear Mr. Lindquist: 

Re: DraftEIS for Canyon Uraniun Mine 

The Arizona Depart:ITent of Transportation, Envirorrnental Planning Services, in 
. conjunction with our Flagstaff District Office, has reviewed the Draft EIS for 

the Canyon Uraniun Mine. Our caments are directed to the ore hauling opera
tion.over state highways in regard to public safety and maintenance of traffic 
flCMS. 

In the Draft EIS, Section 1.3 Pennitting Process, we would like to see the 
following regulations noted as all apply to the haulage of material over 
state and federal highways: Federal Motor Carrier Safety Regulations 49CFR, 
Pa.."i:s 390-393, 395-397; HazardoUs Materials Hauling Regulations 49CFR, 
Parts 171-173, 177, 178; and Arizona Motor Carrier Safety Regulations, 
Title 28, Section 2401-2405. 

I
Section 2.5.5, Ore Haulage Control, reports AJXJr to be contacted in case of an 

77-2 acc~ental spill. To assure the IOOst effective response, the Department of 
PuQhc Safety (DPS) should be contacted as well. 

In tre regarn of route selection, the Arizona Departrrent of Transportation would 
like to point out the disadvantages of the use of State Route 64 between the 
Grand Canyon Village and Cameron (Junction U.S. 89) and U.S. 180 fran Valle to 
Flagstaff. These routes are narrow, winding roadways which carry the bulk of 
the Grand Canyon tourist traffic. The addition of presunably slower rooving ore 
trucks may reduce the operational service of those highways. Additionally, in 

77-3 the event of an accidental spill, traffic rerouting, detouring, and cleanup 
will be IOOre difficult in those highway segrents. Any routing through Flag
staff should be limited to Interstate 40. 

Any traffic control rreasures, such as sj,gning for truck crossings, can be 
coordinated through our Flagstaff District Office. 

P\JaltC lIIlANSIT 

L-77 

Mr. Leonard A. Lindquist 
Page 2 

.May 5, 1986 

~ you for the opport~ity to review the Draft EIS. If we can be of any 
assl.Stance, please call Mike Dawson of Envirorrnental Planning Services at 
255-8638 or Richard Genteman in the Flagstaff District Office at 645-2412. 

PAS:MRD:eh 

cc: Ed Gentsch, Flagstaff 

77-1 

Very truly yours, 

~L~ 
PHILIP A. SHOCET. Manager 
Envirorrnental Planning Services 

1., lss~·7 
..~ __ i 

.. -.~ 

Forest Service Response 

We have added these regulations to the Final EIS as you 
suggest. However, we add that uranium is not generally 
classified as a hazardous material for purposes of regulation. 
Only very limited portions of the federal and state regulations 
apply to the transportation Of uranium ore. 

77-2 

Your comment is noted and ·DPS· has been added to section 2.S.S 
of the Final ElS. 

77-3 

Your comment has been noted and considered in the selection of 
the Preferred Alternative. 
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Forest Service Response 
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UNITED STATES 
DEPARTMENT OF THE INTERIOR 

OFFICE OF THE SECRETARY 

PACIFIC SOUTHWEST REGION 

BOX 3110118 • 4eO GOLDEN GATE AVENUt;;;, _,_ ,. 
SAN FRANCISCO, CAUFORNIA ~'02 K~,... ", '--~ 

(41e) SS8·8200 Fltc- .' APR' ; 
r -'-." __ tJv l~co ' 

April 28, 1986 f:.-" '~\" ' ___ / 

ER86/351 

Mr. Leonard A. Linquist 
Forest Supervisor 
Kaibab National Forest 
800 South 6th Street 
Williams, AZ 85046 

Dear Mr. Linquist: 

J _:, -'':'-_ ' __ .'. 

The Department of the Interior has reviewed the Draft Environmental Impact 
Statement for the Canyon Uranium Mine and has the following comments. 

Genera 1 Comments 

Recreation/Air Quality 

A major concern with this proposed project is the air quality and possible 
noise impacts of the use of haul routes near the Grand Canyon National Park. 

Haul route options 1 and 2 (Alternatives 2 and 3) would be located within 
three fourths of a mile of state highway 64 in the park, the major visitor 
route on the south rim, and within one mile of Grandview Point, one of the 
most visited Viewpoints within the park (the park had 2,983,436 visitors in 
1985). The sight and sound of 10 20-ton ore trucks traversing either of these 
unpaved routes every day for five to ten years would likely have an adverse 
impact on park visitors' experience. 

78-1 The DEIS identifies alternatives 3, 4, or 5 as being acceptable to the Forest 
Service; however, it does not identify a preference for anyone of the 
three. We feel alternative 3 would have the greatest impact on the park. 
Alternative 3 would route the haul road along an existing road within 1/2 mile 
of the pa rk bounda ry. To accommoda te ore trucks, it wou 1 d have to be wi dened 
and upgraded to an all-weather road. This action would also increase ease of 
access to the park along approximately 3 miles of boundary, increaSing hunting 
pressures and the potential for cultural site vandalism. 

L-7P 

78-2 

78-3 

In order to avoid potential conf1 icts between the proposed project and the 
park values, we suggest that the project adopt one of the other haul route 
options described in the DEIS, particularly a route along paved roads away 
from the park, as its preferred haul route. Haul route options 6 and 7 
(Alternative 5) would be least likely to adversely affect Grand Canyon 
National Park and its visitors. 

Energy Fuels Nuclear, the major mining company in the area, has identified 30 
to 40 potential ore deposits to date in the vicini~y of the park. If these 
deposits are found to contain sufficient ore, they may be initiating 
development of a new mine every year well into the 21st century. The average 
life of a mine is estimated at 10 years, so they probably would not have more 
than 10 mines in operation at anyone time. 

In addition to the Canyon Mine on the south side of the park, there are 
currently four other mines on the north side of the park in various states of 
development and production. To date, the environmental impacts of each of 
these mines have been examined on an individual basis, with no effort to look 
at the cumulative effect of mining activity or to prepare any type of 
management plan to deal with it. We recommend that the Forest Service and the 
Bureau of Land Management develop a comprehensive management plan and a NEPA 
compliance document addressing the cumulative impacts of uranium mining. 
Without such plan and environmental document, the overall and interactive 
impacts of mining activities cannot fully be identified and evaluated (40 CFR 
Sections 1502.4 and 1508.25(a)(2). 

The DEIS states that the proposed mining operations at the Canyon Mine site 
will have little or no impact on groundwater circulation and storage in 
perched aquifers and will have negligible or no impact on yield from springs 
and wells. These conclusions were based upon an analysis of hydrogeologic and 
hydrochemical data obtained during the Canyon Mine environmental impact 
investigations. Based upon the information in the document, we are in 
agreement with their findings. 

As a part of mitigation of possible impacts, the document identifies an 
ongoing groundwater monitoring program. This program monitors water samples 
taken from Havasu, Indian Gardens, Blue Springs, and also at a monitoring well 
at the mine site. The document states that monitoring will be done at 6-month 
intervals during the first year of the sampling program, after which the 
frequency of collection will be modified. We feel that it is important that 
water sampling be continued on a 6-month frequency to provide an early warning 
of any possible contamination. 

l
we would appreciate it if some arrangements could be made whereby Grand Canyon 

78-4 i~ furnished with th: results of all monitoring data pertaining to the Canyon 
Mlne on a yearly basls. 
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from the park, as its preferred haul route. Haul route options 6 and 7 
(Alternative 5) would be least likely to adversely affect Grand Canyon 
National Park and its visitors. 

Energy Fuels Nuclear, the major mining company in the area, has identified 30 
to 40 potential ore deposits to date in the vicini~y of the park. If these 
deposits are found to contain sufficient ore, they may be initiating 
development of a new mine every year well into the 21st century. The average 
life of a mine is estimated at 10 years, so they probably would not have more 
than 10 mines in operation at anyone time. 

In addition to the Canyon Mine on the south side of the park, there are 
currently four other mines on the north side of the park in various states of 
development and production. To date, the environmental impacts of each of 
these mines have been examined on an individual basis, with no effort to look 
at the cumulative effect of mining activity or to prepare any type of 
management plan to deal with it. We recommend that the Forest Service and the 
Bureau of Land Management develop a comprehensive management plan and a NEPA 
compliance document addressing the cumulative impacts of uranium mining. 
Without such plan and environmental document, the overall and interactive 
impacts of mining activities cannot fully be identified and evaluated (40 CFR 
Sections 1502.4 and 1508.25(a)(2). 

The DEIS states that the proposed mining operations at the Canyon Mine site 
will have little or no impact on groundwater circulation and storage in 
perched aquifers and will have negligible or no impact on yield from springs 
and wells. These conclusions were based upon an analysis of hydrogeologic and 
hydrochemical data obtained during the Canyon Mine environmental impact 
investigations. Based upon the information in the document, we are in 
agreement with their findings. 

As a part of mitigation of possible impacts, the document identifies an 
ongoing groundwater monitoring program. This program monitors water samples 
taken from Havasu, Indian Gardens, Blue Springs, and also at a monitoring well 
at the mine site. The document states that monitoring will be done at 6-month 
intervals during the first year of the sampling program, after which the 
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water sampling be continued on a 6-month frequency to provide an early warning 
of any possible contamination. 

l
we would appreciate it if some arrangements could be made whereby Grand Canyon 

78-4 i~ furnished with th: results of all monitoring data pertaining to the Canyon 
Mlne on a yearly basls. 

2 



78-5 

Wl1dl1 fe 

The three potentially acceptable alternatives call for mitigation of wildlife 
impacts. While the ~itigation features would be adequate. it is preferable to 
avoid impacts rather than to mitigate for losses. Based on this concept. 
Alternative 5 is the most desirable •. It maintains the present access to most 
of the District since a new or upgraded haul road is not part of the 
operation. It also has the smallest impacteq acreage and fewest impacts to 
wildlife waters. This is. however, the most expensive transportation route 
for the ore and may not be feasible due to right-of-way constraints. 

Of the remaining two alternatives. Alternative 4 would be preferable to 
Alternative 3 since it avoids the elk calving area. no additional acres are 
needed for the powerline. and it has company-provided transportation for 
workers. 

Minerals 

I
If other metals occur with the uranium. we suggest that future versions of the 
statement discuss recovery of the other metals to assure users of the document 

78-6 that all mineral resources have been considered. If minerals other than 
uranium do not occur. or do not occur in economic quantities, then subsequent 
versions of the document should so state. 

78-7 

78-8 

Spec i fi c Comments 

Page lli 

Page 1.5: 

(SulMlary) : 
There are difficulties with the statement that ·ore transport to 
the mill will not expose inhabitants along the haulage route to any 
measurable increase in radiation.· What is the basis for this 
statement? The document presents an air quality impact analysis 
for areas near the mine site but does not address this issue 
relative to habitations along the haul route through the Navajo 
Indian Reservation. How will Navajo people living near the haul 
routes be affected? 

This is the first indication of the possible requirement for a bond 
to ensure the proper performance of rehabilitation. Bonding is 
also discussed on page 1.11 and page 2.17. The level of bonding 
under Alternatives 3, 4 and 5 is presented on page 2.28 at 
$100.000. There is no indication in the DEIS as to the basis for 
this bond amount. It, is also not clear whether the costs for this 
level of bonding are included in the estimated $360.000 to ' 
$1.300.000 increased expenditures of the project under Alternative 
3 through 5. 

The haul road in Alternative 3 would have a min1mum estimated daily 
traffic load of 20 ore trucks. This road at its closest pOint 

78-9 

would come within one mile of the east rim scenic drive. Although 
the DEIS states that the project will be designed and operated to 
minimize excessive dust and noise. there is concern that these two 
impacts cannot be reduced along this haul road to the point where 
they will not have an impact on the park. It appears that dust and 
noise from ore trucles will impact air quality and park aesthetics 
along approximately two to three miles of the parle scenic road. 

Ipage 2.15: It may be appropriate to include a discussion of the Groundwater 
78-10 Pollution Control Permit provisions under the Clean Water Act 

discussion. 

lpage 2.18: In the case of an accident causing ore spillage the Navajo Tribe 
78-11 and the Bureau of Indian Affairs. Navajo Area Office and Western 

Navajo Agency must also be notified. 

Page 2.22 Section 25.11. Groundwater Monitoring~ There is no indication of 
the proposed monitoring well in the Redwa11· - Mauv aquifer. The 
well should be located so that it is down gradient hydrologically 
from the mi ne. It is i nd i ca ted in Append i x F tha t the Redwa 11 -
Temple Butte - Mauv sequence dips one-half to one and one-half 
degrees to the southwest. If no other information is available 
regarding direction of the hydrologic gradient in the Redwall -
Mauv aquifer, it is suggested that the monitor well be placed 
southwest of the ore body at a distance of at lease 100 meters. 

78-12 It is stated that that if contaminants are found during the 
monitoring program that the monitoring well will be pumped until 
all contaminants are removed. This may be physically impossible to 
accomplish. Increased pumping may change the local chemical 
environment of the aquifer making it impossible to achieve original 
chemical stability. The document should discuss the option that 
the aquifer be pumped until the critical chemical constituents are 
withn a reasonable percentage. perhaps 10 percent to 15 percent of 
the pre-mining analysis. 

Page 2.24 

78-13 

Section 2.5.14. Wildlife Mitigation 1. The 32 acre foraging area 
represents less than 0.2 percent of the available grassland 
habitat. If wildlife species that use the habitat are experiencing 
up to 20 percent annual increases in population. what is the 
rationale for disturbing other types of habitat and creating other 
impacts for a loss of a resource that does not appear to be fully 
utilized? . 

I
page 3.31: Section 3.2.7.2. Groundwater. If ·it is unlikely that any 

significant groundwater resources or aquifers will be encountered 
78-14 by mine construction and operation,- why is the applicant required 

to sample and analyze water from springs 13 or more miles from the 

4 
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Wl1dl1 fe 

The three potentially acceptable alternatives call for mitigation of wildlife 
impacts. While the ~itigation features would be adequate. it is preferable to 
avoid impacts rather than to mitigate for losses. Based on this concept. 
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Alternative 3 since it avoids the elk calving area. no additional acres are 
needed for the powerline. and it has company-provided transportation for 
workers. 

Minerals 

I
If other metals occur with the uranium. we suggest that future versions of the 
statement discuss recovery of the other metals to assure users of the document 

78-6 that all mineral resources have been considered. If minerals other than 
uranium do not occur. or do not occur in economic quantities, then subsequent 
versions of the document should so state. 

78-7 

78-8 

Spec i fi c Comments 

Page lli 

Page 1.5: 

(SulMlary) : 
There are difficulties with the statement that ·ore transport to 
the mill will not expose inhabitants along the haulage route to any 
measurable increase in radiation.· What is the basis for this 
statement? The document presents an air quality impact analysis 
for areas near the mine site but does not address this issue 
relative to habitations along the haul route through the Navajo 
Indian Reservation. How will Navajo people living near the haul 
routes be affected? 

This is the first indication of the possible requirement for a bond 
to ensure the proper performance of rehabilitation. Bonding is 
also discussed on page 1.11 and page 2.17. The level of bonding 
under Alternatives 3, 4 and 5 is presented on page 2.28 at 
$100.000. There is no indication in the DEIS as to the basis for 
this bond amount. It, is also not clear whether the costs for this 
level of bonding are included in the estimated $360.000 to ' 
$1.300.000 increased expenditures of the project under Alternative 
3 through 5. 

The haul road in Alternative 3 would have a min1mum estimated daily 
traffic load of 20 ore trucks. This road at its closest pOint 

78-9 

would come within one mile of the east rim scenic drive. Although 
the DEIS states that the project will be designed and operated to 
minimize excessive dust and noise. there is concern that these two 
impacts cannot be reduced along this haul road to the point where 
they will not have an impact on the park. It appears that dust and 
noise from ore trucles will impact air quality and park aesthetics 
along approximately two to three miles of the parle scenic road. 

Ipage 2.15: It may be appropriate to include a discussion of the Groundwater 
78-10 Pollution Control Permit provisions under the Clean Water Act 

discussion. 

lpage 2.18: In the case of an accident causing ore spillage the Navajo Tribe 
78-11 and the Bureau of Indian Affairs. Navajo Area Office and Western 

Navajo Agency must also be notified. 

Page 2.22 Section 25.11. Groundwater Monitoring~ There is no indication of 
the proposed monitoring well in the Redwa11· - Mauv aquifer. The 
well should be located so that it is down gradient hydrologically 
from the mi ne. It is i nd i ca ted in Append i x F tha t the Redwa 11 -
Temple Butte - Mauv sequence dips one-half to one and one-half 
degrees to the southwest. If no other information is available 
regarding direction of the hydrologic gradient in the Redwall -
Mauv aquifer, it is suggested that the monitor well be placed 
southwest of the ore body at a distance of at lease 100 meters. 

78-12 It is stated that that if contaminants are found during the 
monitoring program that the monitoring well will be pumped until 
all contaminants are removed. This may be physically impossible to 
accomplish. Increased pumping may change the local chemical 
environment of the aquifer making it impossible to achieve original 
chemical stability. The document should discuss the option that 
the aquifer be pumped until the critical chemical constituents are 
withn a reasonable percentage. perhaps 10 percent to 15 percent of 
the pre-mining analysis. 

Page 2.24 

78-13 

Section 2.5.14. Wildlife Mitigation 1. The 32 acre foraging area 
represents less than 0.2 percent of the available grassland 
habitat. If wildlife species that use the habitat are experiencing 
up to 20 percent annual increases in population. what is the 
rationale for disturbing other types of habitat and creating other 
impacts for a loss of a resource that does not appear to be fully 
utilized? . 

I
page 3.31: Section 3.2.7.2. Groundwater. If ·it is unlikely that any 

significant groundwater resources or aquifers will be encountered 
78-14 by mine construction and operation,- why is the applicant required 

to sample and analyze water from springs 13 or more miles from the 

4 



78-15 

78-16 

Page 4.6: 

Page 4.24: 

mine? If these potential aquifers -,the Toroweap formation, the 
Coconino sandstone, the Kaibab limestone, and the Redwall - Mauv -
are in an unsaturated condition at the mine site is it unlikely 
that possible contamination would reach the springs that are going 
to be sampled? Also, if the regional dip at the mine site of these 
formations is to the southwest, combined with an unsaturated or 
nonartesian condition in the potential aquifers, would it be 
extremely unlikely that possible contaminations would reach the 
springs along the Grand Canyon? 

The statement that -traffic on U.S. Highway 89 across the Navajo 
Reservation will increase by approximately 20 ore trucks per day, 
but given existing traffic levels, that increase is insignificant" 
poses some potential problems. Some highways across the Navajo 
Reservation (U.S. 89, 160 a~d 191) may not be designed or 
constructed for, these kinds of traffic increases or loads and 
certainly the increase in traffic per day by the 20 trips of 
twenty-ton ore trucks will have significant impacts in terms of 
risks to health and safety of the Navajo people. 

The discussion of'soil and water impacts shOUld provide some 
mention of the ore stockpile pads which are constructed to prevent 
the leaching of uranium into the soil and near-surface waters. 
This part of the proposed plan of operations is discussed on page 
20 of Appendix A. 

Thank you for the opportunity to review and cOlllllent on this OEIS. 

Sincerely, 

~~~~ 
Patricia Sanderson Port 
Regional Environmental Officer 

ccs:, Director, OEPR (w/orig. incoming) 
State Dir., BLM 
Reg. Dir., NPS 
Chief, BM 
Reg. Dir., FWS 
Area Dir., BIA 

Forest Service Response 

78-1 

These comments have been considered in the selection of the 
Preferred Alternative. 

78-2 

When Energy Fuels submitted a Plan of Operations for the Canyon 
Mine in October, 1984, we carefully considered the appropriate 
level of review required by NEPA. Three alternatives were 
considered: an environmental assessment, a site specific 
environmental impact statement, and a regional environmental 
impact statement assessing the impacts of several mines on the 
Kaibab National Forest. Based on the size and potential 
impacts of the project, and the practice of BLM for reviewing 
similar proposals north of the Grand Canyon, it appeared that 
an environmental assessment might provide an adequate review. 
However, factors beyond the potential impacts of the project 
were also considered important. First, the Canyon Mine 
proposal represented the first plan for mining uranium in the 
area south of the Grand Canyon. Thus there was no appreciable 
background data or information related to mining in the area, 
nor were there any comparable projects in the area which could 
be used to project impacts fr.om the Canyon Mine. In addition, 
public reaction to the Plan of Operations, sought by the Forest 
Service in 1984 and 1985, indicated a high level of concern. 

Given these concerns, we determined that an EIS was required 
for several 'reasons. First, the EIS process specifies a 
well-defined procedure for obtaining public input throughout 
the analysis. Thus, the EIS process generally provides greater 
opportunity for public input than the process required to 
complete an environmental assessment. NEPA requires federal 
agencies to -include in every recommendation or report on 
proposals for legislation and other major Federal actions 
significantly affecting the human environment, a detailed 
statement- on the environmental consequences of that proposed 
action. Such a statement is known as an EIS. A critical 
question to federal agencies is to determine when an 
environmental impact is significant, triggering the EIS 
requirement. -Significantly,- as used in NEPA, requires 
consideration of, among other factors, -the degree to which the 
effects on the quality of the huma'n environment are likely to 
becontroversial.- Given the obvious controversial nature of 
the Canyon Mine proposal and the unknown magnitude of the 
impacts of uranium mining in the area south of the Grand 
Canyon, the preparation of an EIS was necessary to fulfill NEPA 
requirements. 
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environmental impact is significant, triggering the EIS 
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effects on the quality of the huma'n environment are likely to 
becontroversial.- Given the obvious controversial nature of 
the Canyon Mine proposal and the unknown magnitude of the 
impacts of uranium mining in the area south of the Grand 
Canyon, the preparation of an EIS was necessary to fulfill NEPA 
requirements. 



The option of preparing a broader, regional analysis of uranium 
mining was also considered, but rejected. NEPA requires such 
an analysis in two instances: first, where there is a 
comprehensive federal plan for the development of a region and 
second where various federal actions have cumulative or 
synergistic environmental impacts in a region. The first 
requirement is clearly inapplicable. The second was analyzed 
in detail but rejected for two reasons. First, only one mining 
plan was pending before the agency. While other mine plans are 
possible, and perhaps even likely, only one federal decision in 
the region south of the Grand Canyon required NEPA analysis ._
the review of the Canyon Mine Plan of Operations. Second, it 

,was not clear that additional mines would have significant 
cumulative or synergistic environmental impacts. Such impacts 
were suggested, but the evidence from similar mines operating 
north of the Grand Canyon indicated that impacts were localized 
and that major synergistic impacts were unlikely. The distance 
between the two areas and the unique geology which separates 
them creates two distinct regions. We were also influenced by 
the practical problems of such a regional analysis. Since no 
other mine sites had been proposed, a. regional analysis would 
have required us to hypothesize sites and development schedules 
for an unspecified number of future mines. Since the location 
and timing of the mines would determine whether cumulative or 
synergistic impacts existed, the outcome of the study would 
have been determined by the selection of mine sites. Such an 
artificial study did not appear to be valuable in the review of 
the Canyon Mine Plan of Operations. 

While there was no basis for a regional environmental impact 
statement, the EIS does recognize the possibility of cumulative 
impacts from the development of additional mines in the area. 
(~ Sections 1.2.2 and introduction to Chapter 4.) Potential 
cumUlative impacts on the region were analyzed by considering 
two scenarios: first, one additional mine in the Tusayan area 
near the Canyon Mine and second, three additional mines in 
Coconino County south of the Grand Canyon. The conclusion of 
the EIS is that, apart from transportation and social and 
economic impacts, the impacts of development of mines such as 
the Canyon Mine are limited to a relatively small area near the 
mine site. While several commentors have asked for more 
detailed analysis of cumulative impacts, no comment challenges 
this conclusion or provides any evidence to the contrary. 

This response explains in detail the considerations which led 
to the the scope and coverage of the Canyon Mine EIS. As 
noted, one of the goals of the EIS was to provide detailed 
analysis which would provide an accurate basis for assessing 
the impacts of similar projects in the future. If a subsequent 
mine is proposed in the area, the NEPA analysis of that 
decision will require an assessment of cumulative impacts, 

including the impacts of the Canyon Mine as well as any other 
mines proposed for the area. Subsequent decisions must also 
consider the decisions made on the Canyon Mine Plan of 
Operations, including the selected haul route. We believe that 
this approach best serves the objectives of NEPA and the needs 
of federal agencies which may be reviewing mining plans. While 
we are willing to consider proposals fiom other ~gencies for 
regional studies of uranium development, the current knowledge 
about potential mines and the limited impacts resulting from 
mine development do not appear to warrant such an undertaking. 
Because the impacts are so closely linked to the mine sites, 
any study which hypothesizes mine sites and does not forecast 
future sites accurately will be virtually useless for NEPA 
purposes. A complete analysis will still be required for each 
mining plan and committing the agencies' limited resources to a 
regional study may only complicate and delay review of specific 
proposals. (~.ii.llQ. responses 1-5 and 2-3.) 

78-3 

We are pleased with the agreement on potential groundwater 
impacts. For an opposing viewpoint, see Comments from the Hopi 
and Havasupai Tribes and the Sierra Club. 

The monitoring program began in May 1985 and the first year of 
the program has been completed. The six-month sampling 
interval has been continued for the second year of the program, 
and the sampling sites and parameters analyzed have not been 
modified. At the end of the second year, the results·of the 
monitoring program will be evaluated and the program may be 
modified. We anticipate that the comprehensive laboratory and 
field chemic~l data obtained during the first two years of the 
program will be sufficient for documenting groundwater quality 
prior to mining operations at the Canyon Mine. If groundwater 
is present, the on-site monitor well will be sampled at 
six-month intervals prior to and during mining operations to 
provide early detection of changes in chemical groundwater 
quality in the Redwall-Muav aquifer. After the second year of 
the program, sampling frequency may be dec:reased at the springs 
and the parameters analyzed maybe reduced to include 
appropriate -indicator- parameters. 

The well to be drilled at the mine site (~ Section 2.5.11) 
will provide the best early warning system for detecting any 
possible subsurface water contamination, as well as the means 
for removing any contaminants from the aquifer. Monitoring 
water samples at Havasu, Indian Gardens and Blue Springs will 
not serve the same purpose because 1) any contaminants detected 
may not be traceable to the Canyon Mine or any other specific 
source; and 2) if contaminants reach the springs before 
detection, mitigation will be very difficult. 

The option of preparing a broader, regional analysis of uranium 
mining was also considered, but rejected. NEPA requires such 
an analysis in two instances: first, where there is a 
comprehensive federal plan for the development of a region and 
second where various federal actions have cumulative or 
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mine is proposed in the area, the NEPA analysis of that 
decision will require an assessment of cumulative impacts, 
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prior to mining operations at the Canyon Mine. If groundwater 
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78-'-4 

All monitoring data will be'furnished by the Forest Service to 
the Park Superintendent's office on a yearly basis, 

78-5 

This comment has been considered in the selection of the 
Preferred Alternative. 

78-6 

The text has been revised to indicate that minerals other than 
uranium do not occur in economic quantities at the Canyon Mine 
site. 

78-7 

The radiological assessment (~ Appendix E) indicates that any 
radiation emitted by haul trucks along the haul routes will be 
negligible (p. 27). Thus Navajos, or,others living near the 
haul route, will not be affected. The effects of additional 
traffiri (up to 20 ore trucks per day) are deemed insignificant 
on state and federal highways. (~Section 4.2.6.) 

The text has been revised to include more discussion of the 
possibility of accidental ore spills along the haul route. 
(~ response 60-1.) 

78-8 

Please refer to response 60-10. 

78-9 

This comment is consistent with the analysis in the EIS. (~ 
Section 4.2.5.1.) These impacts have been considered in the 
selection of the Preferred Alternative. 

78-10 

The discussion of the Clean Water Act has been revised to 
reflect the comments made by EPA. 

78-11 

The text has been revised to require notification of affected 
Tribes of any ore spills on the reservation. (~response 
60-11. ) 

78-12 

The proposed location for the on-site water supply and monitor 
well is shown on Plate 2 of the Plan Of Operations (Appendix A) 
prepared by EFN and dated October, 1984. This location is 
approximately 400 feet north of the breccia pipe. 

The Grand Canyon and its tributary canyons provide a regional 
groundwater drain for the rock units which are cut by the 
canyons. Data do not exist to allow for an exact determination 
of the direction of groundwater flow in the Redwall-Muav 
aquifer at the mine site area. Groundwater movement in this 
aquifer is chiefly lateral from areas of principal recharge 
located generally south of the mine site toward large springs 
along the south wall of the Grand Canyon. These large springs 
occur northwest, north, and northeast from the mine site, and 
the direction of groundwater flow from the mine site can be 
expected .to be within this range'of directions. Because the 
proposed monitor well will also serve as a water supply well, a 
radially inward groundwater gradient will be created around the 
well by pumping operations, if groundwater is present. 
Therefore, the monitor well will continually capture 
groundwater at the site during mining operations and will serve 
as a down and/or inward gradient monitoring system. 

If pumping for mitigation is required, the aquifer will be 
pumped until concentrations of the critical constituents are 
reduced to recommended primary drinking water standards or to 
within ten percent of ambient concentrations, or to some 
comparable standard approved by the Forest Service. 

The discussion of the monitoring well in the EIS has been 
expanded to reflect this comment. (~Sections 3.2.7.2 and 
4.2.7.2.) 

78-13 

The mitigation measures are suggested so that key big game 
populations can continue to grow at present rates. 

78-14 

We agree that the hydrological and geological conditions make 
it extremely unlikely that any of the springs will be affected 
by mining operations. However, scoping and consultation with 
affected Indian Tribes disclosed a great deal of concern about 
potential impacts to these springs. Accordingly, the springs 
were sampled to provide baseline data on water quality and 
m~tigation strategies were designed to assure that the springs 
would not be affected. 
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expected to be within this range'of directions. Because the 
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well by pumping operations, if groundwater is present. 
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as a down and/or inward gradient monitoring system. 
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78-13 

The mitigation measures are suggested so that key big game 
populations can continue to grow at present rates. 

78-14 

We agree that the hydrological and geological conditions make 
it extremely unlikely that any of the springs will be affected 
by mining operations. However, scoping and consultation with 
affected Indian Tribes disclosed a great deal of concern about 
potential impacts to these springs. Accordingly, the springs 
were sampled to provide baseline data on water quality and 
m~tigation strategies were designed to assure that the springs 
would not be affected. 
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Large perennial springs discharge from the aquifer in the Grand 
Canyon and the saturated zone in the aquifer is believed to be 
lat7rally continuous and areally extensive in the Grand Canyon 
reg~on. The Grand Canyon and its tributary canyons provide a 
reg10nal groundwater drain for the rock units which are cut by 
the canyons. Therefore, if mine drainage occurs and mixes with 
groundwater in the Redwall-Muav aquifer at the mine site, it 
may be possible for the mine drainage eventually to reach one 
or more of these springs in a highly diluted condition. These 
three springs are being monitored because: 

o 

o 

o 

78-15 

Indian tribes have expressed concern about 
potential contamination; 
The large discharge rate from these springs has 
caused hydrologists to conclude that essentially 
all groundwater in the region along the south rim 
of the Grand Canyon issues from them: and 
No wells or other springs presently exist that 
would be more appropriate as sites to obtain 
samples of groundwater from the Redwall-Muav 
aquifer down-gradient from the mine site. 

Consultation with state transportation officials in utah and 
Arizona,has disclosed no concerns about the ability of any of 
these hlghways ·to accommodate the additional ore truck 
traffic. Furthermore, given existing traffic levels (2,900ADT 
on SR64 and 7,700 ADT on U.S. 89), an additional 20 ore trucks 
per day is considered an insignificant increase in traffic. 
The text has been revised to include more discussion of 
possible ore spills (~ response 60-1) but no further analysis 
of highway hazards is necessary. 

78-16 

The text has been revised to reflect this comment. 

ARIZONA DEPARTMENT OF TRANSPORTATION 

BRUCE BABBITT 
Governor 

CHARLES L. MILLER 
Dtrec10f 

Mr. Leonard A. Lindquist 
Forest SupeJ:Visor 
K:ti.bab Nat I 1 Forest 
800 S. 6th Street 
Willi5r5, Az.. (86046) 

Ref.: Letter 05-05-86 fran 
Philip A. Shuc:et, of 
AIDT IS Enviromental 
Planning Services. 

Dear Mr. Lindquist: 

HIGHWAYS DIVISION 

District 4 
1801 South Milton Road, Flagstaff, Arizona 86001 

May 13, 1986 
WOo FORO 

StataEng'_ 

If any clarification is needed of the referenced letter, please phone us at 
the District office. The ~ct prone nu:rber is 774-1491 (not 645-2412 as 
stated in the letter) • 

Also, our preference for routing of trucks hauling uraniun ore would be State 
Route 64 south to I-40 at Williams; I-40 east to the junction of U.S. 89 at 
Flagstaff: U.S. 89 to Utah. This routing would keep the ·conflicts of the 
truck traffic with recreational vehicle traffic to a min:i.nun, and would avoid 
IICst of the narrow, winding roadway in the area. 

79-1 

L-79 

/~ 
E. F. Gentsch 
District Engineer 

Forest Service Response 

Your comment has been noted and considered in the selection of 
the Preferred Alternative. 
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at ROCKY l ~NTAIN 
'11111' ENiERGY 

A SutJs'dl~'Y 0! 
Union PdClt:: Corp:Jrall!Jr. 

Forest Supervisor 
Kaibab National Forest 
800 South 6th Street 
Williams, Arizona 86046 

Dear Sir: 

April 29, 1986 

Re: Comments on the DEIS, Canyon Uranium Mine 

Rocky Mountain Energy (RME) appreciates the 
opportunity to comment on the Canyon DEIS. As the mining 
subsidiary of Union Pacific Corporation, RME is vitally 
interested in mineral development in Arizona. We have an 
ongoing exploration program in this region and hope to 
eventually develop some of the uranium deposits. Thus, while 
the Canyon EIS addresses a mine proposed by Energy Fuels. a 
similar analysis could be applied to an RME proposal in the 
future. 

RME has carefully studied both the DEIS and the 
appendix. We wish to congratulate the Forest Service for a 
good work product. On the whole, the analysis appears to be a 
reasonable treatment of the several issues and alternatives. 

IHowever, we do have some concerns. We believe: 1) that the 
80-1 conservative nature o·f the analysis should be clearly labeled 

80-21
in the final EIS, and 2) that the case for wildlife mitigation 
is overstated. 

Conservative Analysis 

Impact assessments throughout the DEIS are 
consistently based on worst-case assumptions. While this 
conservative approach may be warranted, the final EIS should 
clearly identify the worst-case nature of the assumptions. 
Even a casual reader should understand that the impacts 

80-3 suggested in the EIS are worst-case scenarios. 

One example of the very conservative nature of the 
assessment is the potential direct radiological impacts from 
ore stockpiled at mine site. The DEIS states (pg. iii and 

lC l~"1'" PI',I" :-J!·'.l· 
n(;).::'::(· 
Broorr.tlel,l, (.010'd",,') 8'::1..:'0 
303 46~-884~ 
TeicA 45 03~ ~ 
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DEIS Canyon Mine Comments 
April 29, 1986 . 
Page 2 

Appendix E) that • •.• the direct radiation from the ore piles 
will probably not be measurable at distances ~reater than a few 
hundred meters from the mine ~ite.· Unless large quantities of 
very high grade ore are accumulated, measurable radiation will 
likely not be detectable at even much closer distances. Energy 
Fuels certainly intends to haul the ore to a processing 
facility as soon as practical to recover its financial 
expenditures. The statement in the DEIS should perhaps be 
expanded to point out that only under a very conservative 
scenario (large, high grade stockpiles) would direct radiation 
be detectable. 

Chapter 2, regarding the alternatives considered, also 
has several conservative steps proposed. Revegetation of 
access and baul roads disturbances is a logical measure to 
control erosion~ Riprapping of the outside slopes of the 
dikes· surrounding the mine yard is an excessive requirement. 

80-4 The gentle topography at the mine site combined with the 
diversion channels and dikes presented in the Plan of 
Operations appear to be more than adequate assurance of erosion 
control. Obtaining acceptable riprap material and hauling it 
to the site for placement is likely to cause more impact than 
simply relying on the proposed~ystem of channels and dikes. 

80-5 

A possible alternative for mitigating impacts by 
haulage trucks during the elk calving season is proposed to be 
a suspension of haulage for two months. If in fact truck 
traffic is expected to impact elk calving. the project operator 
must be allowed an opportunity to ·make up" the lost haulage 
time resulting from the proposed two-month closure. The DEIS 
generally refers to an average of ten ore trucks per day 
entering and leaving the site. If implementation of this 
alternative is necessary. additional. truck traffic will need to 
be allowed to sustain the annual production rate. 

Providing pooled transportation to the mine site may 
be acceptable to the operat9r, but it should not be required. 
Minimizing traffic in the Forest is desirable from a wildlife 
impact viewpoint, but the traffic impacts from commuting 

e0-6 workers will be minimal. The workers will likely ·pool" of 
their own accord for economy reasons, but the work commute will 
be of short duration. Most of the work force will leave or 
arrive in a sbort-time period corresponding to shift changes. 
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haulage trucks during the elk calving season is proposed to be 
a suspension of haulage for two months. If in fact truck 
traffic is expected to impact elk calving. the project operator 
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time resulting from the proposed two-month closure. The DEIS 
generally refers to an average of ten ore trucks per day 
entering and leaving the site. If implementation of this 
alternative is necessary. additional. truck traffic will need to 
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The intermittent and random traffic by recreational Forest 
users will probably cause more total time of road activity than 
will occur due to worker commuting. 

Wildlife 

The wildlife section carries the conservative analysis 
theme to an extreme. The reader is left with the impression 
that because there is little quantitative data, the Forest 
Service is attempting to protect against all possible impatts. 
In some cases the "possible" impacts are highly unlikely. 

A very small amount of wildlife habitat will be 
disturbed by the propo~ed mine. The insignificant nature of 
the disturbance is hidden among the details of the analysis. 
In fact the surfade facilities will disturb about 17 acres of 
forest opening in a forest which has 13,551 acres of similar 
habitat.· The disturbed area will equal 0.13 percent of the 
similar habitat which exists on th~ Kaibab Forest. It would 
take about eight,mines of this size to disturb 1 percent of the 
forest opening habitats. It is difficult to establish a 
credible case that the loss of 0.13 percent of one habitat type 
will have a measurable, much less a significant, impact on the 
wildlife populations of the Kaibab Forest. 

There are alternative methods of establishing forest 
openings. If forest openings are extremely valuable, the 
Forest Service can surely arrange timber sales or firewood 
cutting areas to create additional openings. 

I 
Some of the suggested mitigation measures appear to 

conflict. It is not immediately apparent. for example. why 
80-8 creating a new forest opening is suggested at the same time 

tree cutting along the proposed powerline is prohibited. 

80-9 

, The effect of increased traffic on wildlife use of 
roads"ide habitats is overestimated. The DEIS suggests that 
habitat within one-half mile of a road must be replaced in 

. another location. It is possible to disturb an elk one-half 
aile away, but it is unlikely that it would be dis~urbed at 
that distance by a passing vehicle. A consensus of the· 
literature sources cited in the DEISis that elk prefer to be 
one-half mile from people on foot but will use habitats within 
one-fourth mile of moving traffic. 

DEIS Canyon Mine Comments 
April 29, i986 
Page 4 

. Elk develop a higher tolerance for predictable 
dlsturbances, such as heavy traffic on roads .. The DElS 
overestimates the impact of roads by not considering the elks' 
adaptability. 

The DElS suggests mitigating for impact on wildlife 
use of water sources by developing additional water sources in 
another location. The need for water source mitigation should 
be evaluated on a case-by-case basis. An established water 
source near a :oad may continue to be valuable to wildlife. 

80-10 The ef~ect of lncrease~ traffic may be minimized by visual 
screenlng or. road reallgnment. Water sources may also be 
selectively managed so that those close to roads are available 
to livestock and those more isolated sources are reserved for 
wildlife. 

80-11 

We are troubled by the philosophy that this area must 
receive moie intensive management because of low habitat 
p?ten~ial or, stated another.way, all forest lands must produce 
wl1dllfe whether they are sUlted or not. It is a suspect logic 
that prohibits mining in this area because it is marginal 
wildlife h~bitat. In other areas. mining is pro~ibited because 
of valuable habitats. With proper planning. uranium mining in 
this area can be compatible with wildlife management goals. 

The DEIS for the Canyon mine logically concludes that 
no significant environmental impacts are expected from the 
operation of the project. The Forest Service is to be 
commended for maintaining its focus on the issues at hand and 
not getting caught up in the emotional controversy that 
surrounds development of the project. Reiterating an earlier 
point. the final EIS should emphasize the "worst case" . 
conservative nature of the evaluations presented in the DEIS. 

ERT/asm 

Thank you for this opportunity to comment. 

Sincerely, 

CP£2,~ 
ElRoy Taylor 
Project Environmental 

Specialist 

-. 
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Forest Service Response 

SO-l 

Your comment is noted and the. text has been revised to reflect 
it. 

SO-2 

The ~ildlife eva~uati~n (Appendix C) notes that the grassland 
open1ng at the m1ne s1te provides a foraging area for elk, deer 
and antelope, as well as a possible fawning area for deer and a 
hunting area for raptors. In addition, the ore t~ansportation 
routes analyzed potential impacts on wildlife habitats to 
varying degrees. We believe that those impacts should be 
mitigated. 

SO-3 

We agree that many of the impacts are evaluated under extreme 
conditions, but believe that approach is warranted. 

80-4 

Riprapping is recommended to hold the stockpiled topsoil (used 
in construction of the dike) in place. The 3:1 slope of the 
dike is susceptible to erosion from high intensity rainstorms. 
We believe that it is important to hold the dike in place 
wit~out seeding and vegetation, thereby also creating a 
per1pheral firebreak during the life of the mine. Non-ore 
bearing material removed from the mine during shaft drilling 
can be used for riprap. 

SO-5 

We agree. 

80-6 

We disagree. Pooled worker transportation should be made 
availabl~ daily by the operator and efforts made to encourage 
the workers to use it. This will reduce the size of the 
on-site parking lot, minimize wildlife, ·and other ~esource 
impacts from traffic along Forest roads and minimize possible 
traffic congestion along U.S. ISO. 

SO-7 

Very few grassland openings on the Tusayan District provide the 
same habitat values as the mine site opening. The opening 

represents 32 acres of Fair-rated foraging habitat on a 
district where range conditiori is generally Poor to Very Poor. 
The opening is located within a known deer fawning area and is 
in close proximity to Owl Tank, an important wildlife water 
source. The short-term loss of a foraging area with these 
habitat characteristics warrants mitigation. 

SO-S 

Ther~ is no mitigation measure in the DEIS which prohibits 
cutt1ng along the proposed powerline. However, the shape and 
size of an opening is an important factor affecting the value 
of an opening for wildlife. A narrow opening with great sight 
distances typical of a powerline corridor is not as beneficial 
as a small, undulating opening. 

You are co.rrect in stating that timber sales and firewood 
cutting areas can be used to create openings in the forest 
canopy for wildlife. These are the methods most commonly used 
by the Forest Service to create such openings. A portion of 
the direct habitat improvement projects planned each year 
include creating wildlife openings. This does not, however, 
negate the need to evaluate and mitigate the impacts of the 
Canyon Mine through the specified habitat replacement measures. 

A fundamental factor in the assessment of impacts of vehicle 
traffic on wildlife is the volume and speed of the traffic, or 
its "predictability." Current research and literature show 
that elk are not tolerant of unpredictable disturbances. 
Traffic along haul routes, both from ore trucks and other 
forest recreation and commercial uses, is considered to be an 
unpredictable type of disturbance and therefore disruptive to 
elk. 

We disagree that the predicted effect of increased traffic on 
wildlife use of roadside habitats is overestimated. The 
consensus opinion of the literature cited in the wildlife 
technical report (Appendix C) is that traffic on forest roads 
displaces elk anywhere from .25 to 1.S miles from roads. The 
width of the area avoided by elk varied with each study 
depending on such factors as the amount and kind of traffic, 
quality of road, and density of cover adjacent to the road. A 
distance of .5 miles was considered a reasonable figure in the 
design of mitigation measures based on the habitat conditions 
along the road corridors identified as possible ore haul routes. 
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We agree. The need for water source mitigation was determined 
on a case-by-case basis depending on the reliability of each 
water source located adjacent to the road corridors identified 
as haul route options. Although an established reliable water 
source near a road may continue to be used by wildlife to some 
extent, water source replacement is a preferred mitigation 
measure because it is a highly effective yet relatively low 
cost measure to implement. Road realignment was also 
considered as a mitigation option but later discarded because 
of higher costs. These costs include archeological and 
sensitive plant clearances of the new road corridor, permanent 
closure of the old road, and new road construction. 
Furthermore, the effectiveness of road realignment, as compared 
to water source replacement, is questionably less. Selective 
management of waters exclusively for either livestock or 
wildlife does nothing to offset the need for reliable water 
sources for wildlife. 

80-11 

The statement referred to (Section 3.2.2, page 3.14 of the 
DEIS) was misinterpreted by several reviewers and thus deserves 
further explanation. The Forest Service generally places 
management emphasis on specific areas of the National Forest 
based on the biological potential or capability of the area. 
While the overall habitat value of the entire Tusayan District 
is relatively marginal, there are inventoiied specific areas on 
the District that have the necessary combination of physical 
and biological features representative of quality wildlife 
habitat (see Figures 3.2, 3.3 and 3.4). Due to the relative 
scarcity of these quality habitats in relation to other areas 
of the Forest, their contribution to the overall habitat 
capability of the entire Tusayan District is disproportionately 
great. This demonstrates the need to manage the quali~y 
habitat areas intensively to protect their wildlife values. 
Potential wildlife impacts from the Canyon Mine and haul route 
options were evaluated based on these quality habitats. 
Mitigation measures were designed to offset impacts to these 
specific areas. 

Elk management on the Tusayan District is somewhat of an 
exception. Despite the relatively marginal overall habitat 
conditions district-wide, the elk population is expanding. 
Game Management Unit 9 which encompasses the entire Tusayan 
District has been designated by the Arizona Game and Fish 
Department (AGFD) as one of only two trophy elk hunt areas in 
the state. The escalating public demand for quality elk 
hunting has prompted the AGFD and Forest Service to jointly 
agree to place management emphasis on the Tusayan elk 
population. 
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81-1 

Mr. Andy Lindquist 
Forest Supervisor 
Kaibab National Forest 
800 South 6th Street 
Williams, Arizona 86046 

Dear Mr. Lindquist: 

The Arizona Game and Fish Department has r~viewed the Draft 
Environmental Impact Statement/Appendix-Canyon Uranium Mine, and 
would offer the following comments and suggestions. 

We greatly appreciate the extensive coordination over the 
past year, involving the Department in the scoping process and 
subsequent draft documents. 

We feel the draft documents present a fair and accurate 
evaluation of the wildlife and habitat impacted by the proposed 
action; however, we do have two concerns: 1) The grouping of 
mitigative options into five separate alternatives, complicating 
the process of identifying a preferred alternative; and 2) the 
identification of key wildlife areas as depicted in Chapter 3, 
Figures 3.2 through 3.4, and Appendix C, Figures 4 through 6. 

We believe the selection of a preferred alternative for each 
phase of the proposed operation would simplify the process and 
reduce the possibilities of a less desirable phase option being 
assimilated. A more favorable option, e.g. the inclusion of a 
less economically favorable powerline along the access road with 
a more wildlife oriented haul route (alternative 4), could 
negatively influence the preferred alternative against wildlife 
concerns. We do not have objections to a more cost effective 
direct powerline (option 1) route, as long as wildlife mitigative 
measures are considered in the construction of the power line and 
corridor. 

L-8-4 

81-2 

81-3 

81-4 
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The key wildlife use areas delineated in the above-mentioned 
figures are areas positively identified by observed activity, as 
areas utilized by each particular species. Although only these 
areas have been positively identified, we estimate that areas of 
similar habitats, cover, and water sources would also p~omote key 
wildlife activities (e.g. young production, rearing, a~d roosting 
in the case of Merriam's turkey). Therefore, it would be logical 
to assume that any operational activity in areas of similar 
habitats, as those outlined in 3.2.2, Figures 3.2-3.4, can be 
expected to disrupt wildlife behavioral activities. At this 
time, however, data is not available to quantitatively assign 
acreages unit-wide. 

For the purpose of selecting a preferred alternative, we 
will address the alternatives as presented in the Draft EIS, 
followed by comments on particular phases of the operation. The 
Department advocates Alternative 5, haul route 6, as the most 
preferred alternative of the project. The preferred "on 
district" haul route is outlined in Alternative 4. 

Utility Corridor Options 

The Department supports option 3 as the most favored 
alternative. If option 1 is chosen, we suggest the powerline 
access be closed to the public and only utilized for vehicular 
traffic by maintenance personnel of APS. This is necessary to 
reduce road densities and wildlife disturbance in. the affected 
area . 

Reclamation of Area of Operation 

I 
Following the completion of the mining operation, a degree . 

81-5 of success to the establishment of replanted species, equal to or 
above present percentage of ground cover, should be insured. 

I In the event the on-site well does produce water, and once 
81-6 the project is completed, we suggest retention by the Forest 

Service as an additional water source for wildlife. 

81-7 

Haul Route Options 

We believe Newt Lewis Tank is an important wildlife seasonal 
water, to species inhabiting the Coconino Rim. This water source 
should be included in Appendix C, Section 6, Page 3, and would be 
directly impacted by route options 3 and 4. We further believe 
that routes 3 and 4 will require an additional tank to be 
constructed, to replace the impacted Newt Lewis Tank. 
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Forest Supervisor 
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Haul Route Options 
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constructed, to replace the impacted Newt Lewis Tank. 



81-8 

Mr. Lindquist 3 April 16, 1986 

If an "on district" haul route is chosen, we suggest the old 
road bed be ripped and seeded where new construction deviates 
from the old alignment. Once the mining operation has ceased, 
the upgraded haul route should be ~educed in capacity t~ reflect 
current traffic levels. 

The Department supports options 6 and 7, as the most favored 
haul routes. We feel option 5 would be the most favored "on 
district" route; therefore, we suggest some concessions be made 
in terms of powerline construction to favorably promote this 
route. 

In view of the magnitude of wildlife impacts to critical 
areas, the Department cannot support haul route options 1 and 
2. We feel the mitigation proposed would not be adequate to 
minimize potential wildlife losses. 

The Department appreciates the opportunity to comment on the 
proposed Canyon Uranium Mine project. We hope our suggestions 
and comments are of use. 

BB:GCD:TB:dlw 

;;;L~ 
Bud Bristow 
Director 

Forest Service Response 

81-1 

Although the ElS places certain operational components within 
each alternative (~ Chapter 2), the selection of a Preferred 
Alternative and the Record of Decision by the responsible 
Forest Service official may modify the described alternatives. 
Similarly, mitigation measures may be modified, though we 
anticipate that they will closely follow those outlined in the 
ElS. 

81-2 

We agree. Other valuable habitats similar to those displayed 
in Figures 3.2 to 3.4 may exist in Game Management Unit 9. 

81-3 

Your comments on alternative selection have been noted and were 
considered in the selection of the Preferred Alternative. 

81-4 

Your comments were considered in the selection of the utility 
component in the Preferred Alternative. 

81-5 

EFN must provide a performance and reclamation bond t'o the 
Forest Service to ensure restoration of the mine site to 
required standards. The success of ground cover 
reestablishment cannot be guaranteed due to factors beyond 
EFN's control (e.g. weather conditions). However~ the type of 
seed mix and rate and method of application recommended in 
Appendix B were tailored to the mine Site and should increases 
the chances for successful revegetation. 

81-6 

The on-site well would not be sealed if water were discovered. 
The water would be available for Forest Service use at the 
termination of mining activities. 

81-7 

We agree that Newt Lewis Tank is seasonally important to 
wildlife on the District. Haul routes 3 and 4 were eliminated 
from consideration early in the analysis process and did not 
appear in any of the DElS alternatives. 

81-8 

Your comments were considered in the selection of the Preferred 
Alternative. 
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leonard Llndqulst, Forest Supervisor 
Kllibab Natlonlll Forest 
800 South 6th Street 
'tt'Uliams, ... rlzona 86046 

DeIIr Sir: 

"'prU 28, 1986 

The enclosed comments pertlllning to the Draft E.1.S. for the Canyon Mine are 
submitted by the Arizona Yl'11d11fe Federlltion. These comments 11150 

are In conjunction with discussions Invol vlng our ... 1f111ate, the Coconino 
Sportsmen of Flagstaff, "'rizona. 

Yl'e wish to draw II distinction between this DEIS, EFN's Plan of O~rat1ons 
and slmllllr projects In the ... rlzona Strip near eno In Kanab Canyon. 
Due to disimllllr Illndscape descriptions, wlldllfe reQuirements, IllnO 
use plltterns and vegetlltlon we belleve eny compllrisons .... Ith existing 
projects should not be considered with exception of the mine slle operlltion 
itself. The Cllnyon mine Invol ves slgnlficantl y more cd tical habi ta! 
types and reQuirements, than those north of the Grand Canyon. Therefor-e, 
we apprecl"te tne careful anaiysls presented In tne DEIS and urge 
strict mltagatlon and compliance with other land use plans and reQuirements. 

The mine site with excePtion of EFN's wlldllfe and habitat anal ySis, 
15 apparently In line with previous projects. Operations, water diverSIons, 
sla' protection from flooos along with recillmlltion Is in line 11150 .... Ith 
slm11ar projects. 'tt'e 101111 not address the on slle project except 
for reclamation end habltllt mitiglltion. "'150, the engineering data. 
,.,.nnn. . ""rf"l. ('lIltllr,,1 anc1 ftrcnenloo!r.1I1 Imoacts will not be discussed 
by the ... WF ,ChOOSing rllther to. le~ve these areas of concern to' otner 
groups or Indl vlduals with more quallfied experUse. "'5 to rllcon 
monitoring we concur with O~E.I.S. dlltll and recommend such furtner 
dllta be gathered to provide bllse Une Information. 

"'ir Quellty '- Needs further input end resolution of potentilll violations 
of Class I airsned over Grand Canyon due to drllHng and potential 
transportation routes. Direct and indirect soll disturbllnces coulo cause 
aoverse air quallty situations which mey not be able to "ave adeQ"ate 
miteglltion. 

I
Powerune/Electrlcal NeedS - Only alternlltlves B and C snould be considPr-ed. 
Une construction In ....... ould be long ter-m as to visual end site disturbance 

82-3 factors. "'s USFS lMP's currently address existing corridor values, 
we recommend this philosophy be followed here. Either- overnead 

L-82 

82-4 

82-5 

82-6 

82-7 

- 2 -

or undergro..nd U~ construction along F .5. Route 305 end lOS-A 1& 
acceptable. The overhead line would offer eesier construction but 
gi yes greeter outage exposure during adverse .... eather conditions. The 
underground gives better outage protection in some situations, is more 
est hetl call y acceptable, and offers less lmpact5 to raptors. During 
fault conditIons this type of line would offer longer outages due to 
longer repalf times If the cable Itself were faulted. During reclamation, 
the underground cable could be abandoned with less cost and envIronmental 
concerns; the overhead line removal gi ves hig"er costs, perhaps ERN 
could expore selvage value credits with "'rizona Public Service if EFN 
has to pay cost of removlIl. 

Site Reclamation - ... dequately address In Plan and DEIS. We reQuest 
sIte reclatMtion to include reintroduction of existing on sIte grasses, 
furs and shrubs. Such reclamation Is not to be consIdered compiete 
until adequate vegetatlv. cover has existed on it's own merits over 
lit least a two )I_r C'ycl~. 

Reclamation Bond - The figure In the OEIS 15 not aOeQuate factoring 
inflation and cummulati ve impacts to the project site, end potential 
aJtemaU ves offered. This bond Should be $250,000, posted up front 
lind secured, deposited to accumulate interest. These monies then 
can be allocated to rehabll1tation, recillmation, and mitigation measures 
if not used In the interim periOd. 

Mitigation Measures In assessing mftigetlon it 15 probabl y correct 
to assume there 101111 be some intangibles which cannot effectl vel)' be 
mltlagted SUCh as lIisual, noise and social impacts. As to landscape. 
vegetatl ve, wildlife lind habitat project impacts are tangible anO must 
either be avoided by IIltematI lie selection and modification or effecti ve 
lind adequate mitigation. 

.... M1tlgetlon Costs all mitigation costs must be considered 
an entity of the project. The costs t"erefore must be borne 
by the project corporation, In this partIcular case, EFI\;. 
These costs either predetermined or projected must be factored 
Into the total end appropriate project economic anal ~ sis 
lind budgetar y Une item. 

B. Habitat Values - It must be accepted that certain .... UdJife 
will Inc-rease in numhprs 1n ,,'!ril'l"" I"ortinnc; of tne dj!'Trjrt. 
The potential increases will also require aoeQuate habitat 
requirements for IIll phases of their life cycle. The habitllt 
within the Tusayan District Is IT\8rglnal lind must be tMnaged 
and monitored intenSively. Impacts which are direct, indirect 
as well liS predictable lind unpredictable must be adequately 
considered end mltfgeted. Those losses of waters, cover, 
forage, calving end fawning areas must be relocated. In 
this case openings, waters, end cover requirements must 
be created elsewhere within the district. Again, this cost 
should be c"arged to EFIII. Road",ays which reduce effective 
.... lId11fe habitat must be regained in the district by an intenshe 
road closure program. 'Timber which 15 removed must the" 
be credited to future Umber seles redUCing thp volUfT1es 
of ttlOse cuts, If lIiternetlves are selected with hign Umber
values. 

~ ARIZONA WILDLIFE FEDERATION 
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C. "'Irshed - depending upon the routes selected end the numbers of 
potentIal mines, dust end partIculate matter could Impact 
to some d~ree the Class I ... Irs"'ed over Grand Canyon ~tional 
Park. Thla wIll requIre adequate effectl ve and nC>Il-toxic 
(oIls etc.) methods for dust abatement. ThIs malnteonence 
over mIles of alrt road (depending upon alteM"latIve selected) 
must be Part of EFN's project agreement 6'ld expense. 

D. Watershed - This topic is addressed In the mine documents, however, 
we urge adequate, timely, 6'ld effectIve testing of any POtential 
flOOd or men created water spills' for to"lc metals etc. w"'lch 
would collect In downstream pools. This request Is to address 
consumptIve uses of these waters by w!la11fe populatIons. 

E. Wat!!!r, - each IdentIfIabl!!! wlld11fe wat!!!r will be contructed elsewhere 
on the distrIct w"'!ch becomes Impacted by the prOject. Thes!!! 
relocated ... aters must be In ar-eas w,.,I,.,., II,.'!' u~r'!~ bi' \', .. !!~l!f ... 
Tn",se snaU be fenced to exclude livestOCk. 

F. Openings/Meadows - These should be of sIze and configuration to 
me"lmlze wlldllfe POtential. These Should have ~d mixes 
of palatable species for d .. r, elk and antelope. These shall 
also be fenced to exclude livestock. InclUde In the mine 
project costs. 

G. Haul Routes - In e"amlng the potential haul routes In the Plan, we 
find that wildlife Impacts cannot be successfully mitigated,' 
except for road options 6 and 7. The other- roaa options 
will slgniflcantl y Impact ... 1Jallfe habitat ana these Impacts 
both direct ana Indirect would continue long after the project 
closes. The effecti ve habitat reductions also are speculatl ve 
as to mlUagtion. These Include haul traffic, hunter-s, ana 
Incidental traffic. Removal of vegetation whU!!! being cr-edited 
to other timber- sal!!!s mey not be adeQuatel y aooressed due 
to past Umber sale actl vltles. 

In review end discussIon of the aJteM"laUves presrntea, the "'r-lzona 
"'Udllfe Feder-IlUon Hlects A1teM"lative 5 ana urgt!s the USDA For-est 
ServIc!!! to also select this as the pr-!!!fer-reo. alternatille. lire belleve 
based upon the data pr-esentea thIs alternative pr-esents the most vIaDI!!! 
soluUons to the Impacts of the pr-oject. This also addr-esses most 
()f the ~rl~ulir.c' lnpc::t~ ,,·,ei r.)lU-.lellor. m.:b:»U. w::" .:a=-U\.~al'C'U ~illl Lilt:' 

project. The' statements concerning -proJect costs Inclualng the mitigation 
are still peMlnent to this alternative. 

82-13 We further select haul routes 6 or 7 as the pref!!!l"red options for project 
Ol"!!! trllnsportation. ~te option .7 would ~m to benefit EF", In thiS 
acaner-Io If access is obtained end pr-oper- mitigation and maIntenance 
ere consld!!!red. The ...... F woula prefer option 6, and ,",oula suggest 
that this rout!!! offers the' most viable route conslder-lng weatner, meintenance, 
mItigatIon costs over the proposed lIfe of the project. "e reallze 
option 6 does add time and mileage to the Canyon Mine Pr-oject, but 
conslaerlng the concerns end potential prOblems of th!!! Oth!!!r- options 
and ellernatlves, this mey be the most economical In the Jong term. 

-. -
The ... rlzona .. 11dll1e Federation appreciates the OPPOMunlty to present 
Input and alternative selectlon to the Canyon Mine D.E.1.5. We urge 
the most careful analysis of this project end selection of criteria In 
view of potential cummulatIve effects and Impacts. ...t acme point In 
time (perhaps now Ja the time) the USD... Forest Service must arrive 
at a d!!!cislon 01 how much mining activity can be allowed without reaching 
Irreversable and significant Impacts to the Tusayan District. 

lwe lUgg!!!st • cummulatlve Impact atudy be considered whiCh displays 
82-14 the total spectrum. of the issues and cone!!!rns along with data gamed 

both for and from the Canyon Mine Project. 

M~ 
"'cpo H. Petpor-snn 
"'rlzona Wildlife FederaUon 

AHP/sv 

cc: ... WF Boar-d of DIrectors 
Bud Br15to ... , Director, ... rlzona Game end Fish Department 
Tom Britt, R~!onal SupervIsor, "'rlzona Game ana Fish Depar-une .... 
... r-Izona Gam!!! and Fish Commissioners 
Dal!!! GaSl<ill, NWF "!!!stern Regional EXI!Cutl ve 
Sheldon EppICh, NYrF Region 10 Director-
BUI Ho .. ar-a, NWF Senior Vice PresIdent 
Tom LusUg, NWF Legal CoLrIsel 
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Forest Service Response 

82-1 

Your comment has been noted. Comparison with similar projects 
is a valid analytical tool but the analysis of wildlife impacts 
in the EIS is very specific to the proposed project and the 
species and habitat affected. 

82-2 

The air quality analysis (~ Section 4.2.5) reflects worst 
case meteorological conditions and soil disturbance. We do not 
believe that any air quality standards will be violated, 
particularly in light of the Preferred Alternative. Haul 
routes #6 and #7 are "so far removed from the Grand Canyon as 
to preclude the possibility of visibility impairment." (.s..e.e 
Section 4.2.5.1.). 

82-3 

This comment has been considered in the selection of the 
Preferred Alternative. 

82-4 

Native grasses are not always available or desirable for site 
reclamation. The best possible seed mixture has been selected 
to assure reclamation of this particular site and to meet the 
needs of wi~dlife. The wildlife browse species are native and 
the grass species recommended in the reclamation plan have been 
widely introduced on the Tusayan District. 

82-5 

Please refer to response 60-10. 

82-6 

The costs of monitoring and "mitigation are included in project 
costs. (~Table 2.6.). 

82-7 

The Forest Service believes that the EISfully discusses 
potential impacts on wildlife. This comment has been 
considered in the selection of the Preferred Alternative. 

82-8 

The EIS notes the potential impacts and the need for additional 
mitigation measures should haul route traffic increase beyond 
estimated levels (~ Section 4.2.5.). 

82-9 

Releases of contaminated water or toxic materials are not 
expected. If a release of contaminated water occurs as a 
result of the failure of surface drainage "controls, immediate 
cleanup of contaminated soil is required. 

82-10 

Where conflicts with livestock will diminish the effectiveness 
of the new water source, fencin9 will be required. 

82-11 

The mitigation requirements imposed by the Preferred 
Alternative are consistent with this comment. 

82-12 

We believe that the wildlife impacts of any of the haul route 
alternatives can be successfully mitigated. However, this 
comment has been considered in the selection of'the Preferred 
Alternative. 

82-13 

These comments have been considered in the selection of the 
Preferred Alternative. 

82-14 

Please refer to responses 1-1 and 78-2. 
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energy fuels nuclear, inc. 
one labof center· surte 2500 
1200 seventeenth SlTeet • de·over. colorado 80202 

Kr. Leonard A. Lindquist. 
Forest. Supervisor 
Kaibab National Forest. 
800 South 6th Street 
Williams, Arizona 86046 

Dear Mr. Lindquist.: 

April 24, 1986 

This let.ter provides the comments of Energy Fuels Nuclear, 
Inc. on the Draft Environment.al Impact. Statement. (·DEIS·) for the 
proposed Canyon Uranium Mine. As the proponent of the Canyon 
Mine. we have obviously followed the environmental review process 
under the National Environmental Policy Act. (·NEPA·) with great 
interest. and have carefully reviewed the DEIS. We hope that. our 
comments rill be useful as you prepare a final EIS and determine 
the appropriate modifications, if any, to the Plan of Operations 
which we have submitt.ed. 

General Comments 

First. we agree with the general conclusion (p. iii) of the 
DEIS that. there are no adverse environmental impacts ident.ified 
which cannot. be ainimized through the implementation of the 
suggest.ed monitoring and mitigat.ion measures. Accordingly, while 
we believe that. the EIS process has been useful in informing the 
public about the impacts of the Canyon Mine and that. the work 
which has been done will be extremely useful should the Forest. 
Service be faced with similar proposals in the future, the 
analysis shows quit.e clearly that the NEPA requirements for the 
Canyon Mine could have been met by the preparation of an 
Environmental Assessment. (-EA-) and a subsequent Finding of No 
Significant. Impact. (-FONSI-). Thus. the fact. that an EIS was 
prepared for the Canyon Mine should not det.ermine the level of 
HEPA review in the fut.ure for other proposals, if any. with 
similar impact.s. 

Second, ... a general mat.ter. we wish to express our support. 
for the object.ives of the mit.igation measures ident.ified by the 
DEIS, even though we may have some disagreement. over the fact.ual 
basis for those measures (see comment.s below). For example, we 
believe the the nat.ure of the Canyon Mine site. coupled with the 

L-83 

83-2 

Mr. Leonard A. Linaquist. 
Kaibab Nat.ional Forest. 
April 29. 1986 
Page 2 

operating mea.ures incorporated in the Plan of Operat.ioJl8. will 
preclude any radiological impact.s. However, we intend to comply 
with the extensive JaOnitoring requirement.s proposed by the Forest. 
Service because we believe that. the monitoring will (1) confirm 
the abse~ce of impact.s. and (2) provide for prompt. and effective 
mitigation should any unexpected impact.s occur. We anticipate no 
~roblema in complying with the miti~at.ion measures which might. be 
imposed though, of course, we antic1pate working closely with the 
Forest. Service on the details and schedule for implement.ing those 
measures. 

Specific Comments 

1. Cumulat.ive Effects (p.7) The DEIS concludes, 
correct.ly, that the impact.s of small, breccia pipe mines are 
extremely localized and site-specific. We would add only that 
while we are continuing to seek developable uranium prospect.s in 
the Tusayan area. we have no immediat.e mining plana in thi. area. 
In addition, considering the long lead t.ime required to identify, 
plan. permit. and develop a mine such as the Canyon Mine and the 
short. lifespan (full product.ion averaging five years> of breccia 
pipe mines. it. is not. reasonably foreseeable that. more than t.wo 
addit.ional . mines would be operat.ing at. full production 
simultaneously in the South Kaibab Nat.ional Forest.. Thus. the 
scenario suggested for cumulative analysis of mine impact.s 
considers the upper limits of reasonably foreseeable mine 
act.ivit.y. 

2. Alternatives <p. 2.11 - 2.14> - The operat.ional 
83-3 component. analysis of the DEIS properly ident.ifies the realist.ic 

. . and reasonable alternat.ives for development. of the Canyon Mine 
deposit.. 

83-4 

3. Mit.igat.ion .. asures <p. 2.15> The heading of Sect.ion 
2.5: -Mit.igat.ion Measures for Alternat.ives 3-5- is misleading. 
It. suggest.s that. important. mit.igating measures are not. applicable 
to Alternat.ive 2. the Plan of Operat.ions as submit.ted. While 
Table 2.3 (p. 2.25> correct.ly indicat.es .that. mo.t. of the 
requirements were incorporated into the Plan of Operat.ions which 
we submit.ted. the heading could create confusion. Please add 
language which clarifies that. .any of the described ~t.igat.ion 
.. asures are included in Alternat.ive 2 and that. the other 
.easures augestAd could also be applied to any of the act.ion 
alternat.ives. 

I 4. Cul t.ural Re.ources (p. 3.6> -- The DEIS indicates that. 
the .elect.ed haul route will be surveyed for cult.ural resource 

83-5 Bite. before any cOI18t.ruct.ion is allowed. It. should also be 

h~10 
/7iEdJOAl~A 

r77q'- 060 1 
6 Lf3 -~?~ 2 J 

83-1 

energy fuels nuclear, inc. 
one labof center· surte 2500 
1200 seventeenth SlTeet • de·over. colorado 80202 

Kr. Leonard A. Lindquist. 
Forest. Supervisor 
Kaibab National Forest. 
800 South 6th Street 
Williams, Arizona 86046 

Dear Mr. Lindquist.: 

April 24, 1986 

This let.ter provides the comments of Energy Fuels Nuclear, 
Inc. on the Draft Environment.al Impact. Statement. (·DEIS·) for the 
proposed Canyon Uranium Mine. As the proponent of the Canyon 
Mine. we have obviously followed the environmental review process 
under the National Environmental Policy Act. (·NEPA·) with great 
interest. and have carefully reviewed the DEIS. We hope that. our 
comments rill be useful as you prepare a final EIS and determine 
the appropriate modifications, if any, to the Plan of Operations 
which we have submitt.ed. 

General Comments 

First. we agree with the general conclusion (p. iii) of the 
DEIS that. there are no adverse environmental impacts ident.ified 
which cannot. be ainimized through the implementation of the 
suggest.ed monitoring and mitigat.ion measures. Accordingly, while 
we believe that. the EIS process has been useful in informing the 
public about the impacts of the Canyon Mine and that. the work 
which has been done will be extremely useful should the Forest. 
Service be faced with similar proposals in the future, the 
analysis shows quit.e clearly that the NEPA requirements for the 
Canyon Mine could have been met by the preparation of an 
Environmental Assessment. (-EA-) and a subsequent Finding of No 
Significant. Impact. (-FONSI-). Thus. the fact. that an EIS was 
prepared for the Canyon Mine should not det.ermine the level of 
HEPA review in the fut.ure for other proposals, if any. with 
similar impact.s. 

Second, ... a general mat.ter. we wish to express our support. 
for the object.ives of the mit.igation measures ident.ified by the 
DEIS, even though we may have some disagreement. over the fact.ual 
basis for those measures (see comment.s below). For example, we 
believe the the nat.ure of the Canyon Mine site. coupled with the 

L-83 

83-2 

Mr. Leonard A. Linaquist. 
Kaibab Nat.ional Forest. 
April 29. 1986 
Page 2 

operating mea.ures incorporated in the Plan of Operat.ioJl8. will 
preclude any radiological impact.s. However, we intend to comply 
with the extensive JaOnitoring requirement.s proposed by the Forest. 
Service because we believe that. the monitoring will (1) confirm 
the abse~ce of impact.s. and (2) provide for prompt. and effective 
mitigation should any unexpected impact.s occur. We anticipate no 
~roblema in complying with the miti~at.ion measures which might. be 
imposed though, of course, we antic1pate working closely with the 
Forest. Service on the details and schedule for implement.ing those 
measures. 

Specific Comments 

1. Cumulat.ive Effects (p.7) The DEIS concludes, 
correct.ly, that the impact.s of small, breccia pipe mines are 
extremely localized and site-specific. We would add only that 
while we are continuing to seek developable uranium prospect.s in 
the Tusayan area. we have no immediat.e mining plana in thi. area. 
In addition, considering the long lead t.ime required to identify, 
plan. permit. and develop a mine such as the Canyon Mine and the 
short. lifespan (full product.ion averaging five years> of breccia 
pipe mines. it. is not. reasonably foreseeable that. more than t.wo 
addit.ional . mines would be operat.ing at. full production 
simultaneously in the South Kaibab Nat.ional Forest.. Thus. the 
scenario suggested for cumulative analysis of mine impact.s 
considers the upper limits of reasonably foreseeable mine 
act.ivit.y. 

2. Alternatives <p. 2.11 - 2.14> - The operat.ional 
83-3 component. analysis of the DEIS properly ident.ifies the realist.ic 

. . and reasonable alternat.ives for development. of the Canyon Mine 
deposit.. 

83-4 

3. Mit.igat.ion .. asures <p. 2.15> The heading of Sect.ion 
2.5: -Mit.igat.ion Measures for Alternat.ives 3-5- is misleading. 
It. suggest.s that. important. mit.igating measures are not. applicable 
to Alternat.ive 2. the Plan of Operat.ions as submit.ted. While 
Table 2.3 (p. 2.25> correct.ly indicat.es .that. mo.t. of the 
requirements were incorporated into the Plan of Operat.ions which 
we submit.ted. the heading could create confusion. Please add 
language which clarifies that. .any of the described ~t.igat.ion 
.. asures are included in Alternat.ive 2 and that. the other 
.easures augestAd could also be applied to any of the act.ion 
alternat.ives. 

I 4. Cul t.ural Re.ources (p. 3.6> -- The DEIS indicates that. 
the .elect.ed haul route will be surveyed for cult.ural resource 

83-5 Bite. before any cOI18t.ruct.ion is allowed. It. should also be 

h~10 
/7iEdJOAl~A 

r77q'- 060 1 
6 Lf3 -~?~ 2 J 



.. .. 
(» 

83-6 

Ilr. Leonard A. Lindquist. 
Kaib~b Nat.ional Forest. 
April 29, 1986 
Page 3 

(
not.ed t.hat. t.he same procedure will be followed for t.he proposed 
power line. See, for example, p. 4.6 which correct.ly not.es t.hat. 
surveys will precede power line construct.ion. 

6. Wildlif e (p. 3. 14) -- While t.he wildlif e impact.s are 
import.&nt., we believe· that. t.he emphasis and impact.s are 
overst.at.ed. Our experience wit.h mining and wildlife habit.at. 
iJDpact.s leads WI t.o quest.ion the basic asllWDpt.ion of t.he wildlife 
analysis: -The fact. t.hat. the habit.at. is relat.ively marginal and 
sensit.ive t.o adverse environment.al changes point.s out. t.he need t.o 
manage it. int.ensively. Project. impact.s t.hat. wot1l.d have lit.t.le or 
no effect. under opt.imum habit.at. condit.ioDS may have a aignificant. 
effect. under less favorable condit.ions.- (p. 3.14.) It. seems 
inCOngruOWl 'to suggest. that. t.he loss of poor habi t.at. is more 
significant. t.han the loss of good habit.at.. To t.he cont.rary, our 
experience indicat.es t.hat. federal and st.at.e wildlife agencies and 
privat.e wildlife groups wot1l.d prefer t.hat. mineral development. 
proceed where wildlife is scarce and that. the moat. significant. 
iJDpact.s result. where development. is int.roduced int.o areas Tit.h ' 
good habit.at. and large wildlife populat.ions. The assumpt.ion t.hat. 
poor habit.at. is more import.ant., coupled wit.h extremely 
conservat.ive assumpt.ions about. the effect.s of mining and haul 
road t.raffic, has produced an analysis which exaggerat.es t.he 
pot.ent.ial adverse impact.s on wildlife . 

The Ilit.igat.ion aeasures suggest.ed by the DElS will do much 
. more t.han offset. pot.ent.ial impact.s t.o exist.ing wildlife near the 

83-7 Canyon Mine and possible haul rout.es. We are Tilling t.o provide 
these ait.igat.ion measures; however, the final ElS should. 
recognize t.hat. our invest.ment.s will aubst.ant.ially improve the 
wildlife habit.at. in the rueayan Dist.rict.. 

6. Groundwat.er qualit.y (p. 3.33) -- Addit.ional sampling of 
wat.er qualit.y and background radiat.ion have been performed by our 
consult.ant.s in these area.. That. dat.a has been forwarded 
direct.ly t.o the Forest. Service for your review and analysis. 
Nat.urally, any neY dat.a, should be reflect.ed in the final ElS. 
In addit.ion, at. page 4.SO of the DElS it. should be not.ed t.hat. any 
groundwat.er which is encount.ered during Jlining muat. t.ravel 
vert.ically .ore t.han 760 feet. through aubst.ant.ial limeat.one 
format.iona before it reaches a kn01rD. pot.ent.ial aquifer. Because 
limest.one causes any uranium values in the groundwat.er t.o fall 

83-8 out. of solut.ion, it. should be observed t.hat. even in the highly 
unlikely event. t.hat. grounchrat.er is encount.ered, the geologic 
format.iona in the area will prevent., or at. least. great.ly reduce, 
'any pot.ent.ial contaminat.ion t.o the groundwat.er of the area caused 
by the proposed mining act.ivit.ies. 
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7. Surface wat.erdiversion (p. 4.26) -- The alt.ernat.ive 
surface wat.er diversion plan is obviously an improvement. over the 
earlier proposal in the Plan of eperat.ioDS as originally. 
aubmit.t.ed (aee p. 4.24>. The final ~IS shot1l.d not.e t.hat. the 
alt.ernat.ive diversion plan was developed by Energy Fuels Nuclear, 
Inc., and will be incorporat.ed int.o our plana for the Canyon 
Mine. 

8. Surface wat.er, cumulat.ive impact.s (p. 4.29) The 
discussion of cumulat.ive impacts should include a st.at.ement. that. 
cumulat.ive impact.s on surface wat.er are possible only if 

O 
addi t.ional mines are locat.ed 'Wi t.hin the same drainage. 

83-1 ' 
9. Soils (p. 4.30) The cumulat.ive impact.s discussion 

mixes discussion of soil and wat.er impact.s. This sect.ion should 
be reorganized for clarificat.ion. 

If you have any quest.iona about. our comment.s, please feel 
free t.o cont.act. me. 

BLD:kd 

FEDERAL BXP1l!SS 

v.er;, t.ruly Y0ur--~ 

l/;-u-A- --j ~~ 
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Brad. L. Doorea 
Vice President. - Legal 

and Regulat.ory Affairs 
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Forest Service Response 

83-1 

Please refer to response 78-2. 

83-2 

We believe that the monitoring program required by the 
Preferred Alternative will provide useful information for 
assessing cumulative impacts of any future mining proposals. 
(~ ~ responses 1-1, 1-3, 2-1 and 78-2.) 

83-3 

We agree. 

83-4 

We agree and are revising the text to reflect your comment. 

83-5 

Cultural resource surveys and clearances precede any surface 
disturbing activities on the Forest if it is deemed by the 
responsible official that such activity could be damaging to 
cultural resources. 

83-6 

Please refer to response 80-11. 

83-7 

Wildlife mitigation measures were designed to offset potential 
impacts to wildlife at the mine site and along the ore 
transportation routes. After mining has ceased, habitats 
provided through replacement mitigation will still exist. 
These created habitats will increase total available habitat at 
some future date, assuming wildlife use patterns will 
eventually adjust to pre-mining levels for areas impacted by 
the Canyon Mine proposal. The magnitude of this increase is 
unknown and difficult to predict. 

83-8 

The text of the EIS has been revised to provide a more complete 
discussion of groundwater impacts. (~responses 61-3 through 
61-9 and Sections 3.2.7 and 4.2.7.) 

83-9 

We disagree with the comment that EFN developed the alternative 
diversion plan. EFN paid for the consultant who made. the 
recommendations, but he was selected by the Forest Service and 
charged by the Interdisciplinary Team to accomplish the 
analysis found in Appendix D. We appreciate your cooperation 
in this and all other matters pertaining to the EIS. Rowever 
we retain control over the content of the EIS and the selecti~n 
of the Preferred Alternative and appropriate mitigation 
measures (including the modified diversion plan). 

83-10 

This statement (concerning cumulative impacts on surface 
waters) appears under the discussion of cumulative impacts on 
p. 4.30 of the DEIS. In the Final EIS, this section has been 
moved to Section 4.2.7.4, which should clarify the potential 
for cumulative impacts on soil and water resources. 
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MEMORANDUK 

TO: FO!"~flt S~TVice 

nOM: ArizODA State Clearinahou8e 

DATE: May 02, 1986 

IE: Forest Service 
Draft Environmental Impact Statement-Canyon Uranium Mine 

Kaibab National Forest 
SAl NO: AZ 86-80-0012 

lbis 'memorandum 18 in re.ponse to the 'above project .ubmitted to the 
Arizona State CleariDghouae for review. 

lbe project baa beeD reviewed purauaDt to the Exe.cutive Order 12372. 
by certain Arizona State officl8la and Reaional Council. of Government. 

lbe Standard Form 424 18 attached aloDa with any cOllllDents that were 
received for .ubllli •• ion with the project. The cOllllllenta are advilory. 

Attacb:lcnt:: 

cc: Arizona State CleariDghou.e 
Applicant 

L-84 

'JOFF . , 
__ ~. ______________________ ~~ __ ~ ____ ~ ______ ~~r·~_~~·~ ___ c_'_~;_:_=_·.:~~~~~~~~~~~~~~~~ 

FECERA~ ASSISTANCE ' ~ a --" . i ~:ATI. , .--
I. -. =. ~·l.-I~~~·:· 86 80G :) 12 
:-- 0 toCmCI 01 wmrr IO"OoAIJ ::,.rm. ~~~GA""''1~----.---l....::':... ~ GA'1 
,-.. O~nao. r-- ... OIIOIWU) ~ • ~l-...a-=- 0 ~nao. .. .... .... n MAR 2 ... 

'/. 
./ .//'J./../ . 

• ~co.o..~'I11~ 
IL~~ __ ", 

a__ .Fore.t Service 
~ 0.-'" . Kaibab National Fore.t I 

L~o." '800 South 6th Street 
I. 0. . Wi lli.... ..e.-. l_ . Arizona •• ~ 

:. .. ..,..,. Il!O!·~ !9l9! 
~"~~ ____ ~MA~~~~O~ ____ __ 86046 ,c:.-__ Forelt Supervi.or • r._ ... , it'S'DA F 

.!!willi ... " Arizona OI~MHI7mIC---
"OItU.OI""'C:IACT_~'_" ___ .w 1'0 r~~""-I. ",......0I~1oICII 

I~ ________________ ~ ________________ ~ __________ +~~~~"~--,~~ ____ ~·:=~·_--_.~CIJ==~ 
~~.~a. ____ :"'V'OiC~~~I'\.OOIOIG~~ ___ j 11~a.~~~CDCJIOUJ~~~sow.~~.~1) _~S,~-=~ ~'~'~OI~ ___ -l= 01 =.."DIO 
\L!:li!I~ __ ...;.! ______ ~iIO'''~ .--. ~-Iil '---~ I. 
r:-.=l:~:!.-+------.=tl1 _____ ..,-___ -l-___ =-___ ~" .,.,.. t:. C)iMMII. "", •• ,.. • 

~.:..:.!lL-_...;-______ .--:.~,I'1L ~fToUI'T II. ~~ c..-~ _-__ - _______ . 

. ~ T 
I 

1!-li~~-...L,;,.-----.=oI'1 GAn - -.. --
I II 

~STAW 

II.I)C.M. I 
• 0"'f'I I 

I. 

L~lIa 

IsAlDe a. above 

-,.., --.. 

0 ... 0 ... 

J'~ r___ a. ___ ng,,~CoATO' __ -jJ!L---.. ~-
"fCfNm .. I 

_ .. 
.,.~O'()II ... .,..·l\GIf ....... 1 __ .. o...c.--4.:0I 

MEMORANDUK 

TO: FO!"~flt S~TVice 

nOM: ArizODA Scate Clear1nghouae 

DATE: May 02. 1986 

IE: Fore.t Service 
Draft Environmental Impact Statement-Canyon Uranium Mine 

Kaibab National Forest 
SAl NO: A2. 86-80-0012 

This 'memorandUIII 1& in reapon.e to the 'above project submitted to the 
Arizona State Clearinghouae for review. 

The project baa been reviewed purauant to the Exe.cutive Order 12372. 
by certain Arizona State offic1&la and Ragional Council. of Government. 

The Standard Form 424 is attached along with any c01lllDents that vere 
received for sublllission with the project. The cOllllllenta are advilory. 

Attacb:lcnt:: 

cc: Arizona State CleariDghou .. 
Applicant 

L-84 

='~02m, ( '/. 
./ .//'J./../. 

·~co.o..~'I11~ 
IL~~ __ ", 

.. _- ·Fore.t Service 

.. 0.-'" . Kaibab National Fore.t .. 
L~o." '800 South 6th Street 
.. 0. . Wi lli.... ..e.-. 

:. .. ..,..,. Il!O!'~ !9l9! l_ . Arizona •• ~ ,c.-__ Forelt Supervi.or 
86046 "_CIAIJ .... ~7I'M~.....;:"""=""";....;;..:O=-.;......--

• r._ ... , IttS'DA F 

,~~ I. 
.~ I 

~ STAlW I 
.. 1.CXM. r 
• 0"'f'I I 

I. 

L~lIa 

~llDe a. above 
[1 ... 0 ... 

;u. ... _ ..... _ ... - &~.,...""~OI' ...... ""' . ,~T1t»I .. ".WADI ... -...LTO""'T .. TI 
~;~c..OtT - .. ----~ ~;.·JIJIIZI11OOOOC1:"O':lII __ gf ~.~"s :;:., ... _-.;::;. ~~ DUI _______ _ 

.. ,.,...T.. :"'.;: ..:':""" ... ::.:-.:::::: IL 010. MOCIIIWI. CIT CIMI'IIP '" 1.0. 11m 0 
7~ ____ 4-·_"_----_____ ·_"" ________ ~~ __ ~ _____ ~ __ 0CIT ___ ~ __ ~~ __ ~"'~~~A_~_~ ___ ~ ___ O ________________ _ 

A ~"nNWQ .. Y't"ID ..... _nn.c r",-""" 
I::~~ 
J'~ r __ ... a. ___ nooo~c;.t.To. __ "la ___ .. ~_ 

"fCfNm .. ! 

_ .. 
"'~O'()II"'''''·l\GIf'''''''1 _ .. o...c.--4.:0I 



"'-- •. 1"'" ..... '". I ,. ~. _ ...... "' •••• "" """' ••••• "" ,.."., .... 

TO: 
Stitt "I)Ol'C:II''''' teSt" jiS.a.1I 

f"~ g~~ SlIrt£Z,ee 808012 
Or. J.mes Beclte1' 
c.nter fOt Public Affairs 
Arirona State Uni'lenilV 
Tempe, AZ 85281 

FROM: Arizona Sutl Ciliringhouse' 
1700 Wm Wuhington Street, Room 505 
Phoenix, Arizona 85007 

Tranlporta t ion 
Came 6Filh 
Health 
W.ter 
P.rkl 
L.nd 

This project is referred to you for review .nd comment. Please evalulte .s 
to the following questions. After completion, return THIS FORM AND ONE 
XEROX copy to the CI!!aringhouse!'lO I.terthan 17 WORKING DAYS from 
the date noted above. Please contact the Clearinghouse It 255·5004 If you 
need further information or ICIditionll time for review .• 

0/1;0 comment on tIIll ProlfCl o ProPOII1 .s SUoPOrted IS written 

Re,ioD III 

~ Cc."menu as IrcjlCOlted De'ow 

1. Is prolKt consistent witll YOU' qnCV goall'ncI ob)tCtlvesO Yes 0 No 0 Not Rellt:ve to thl$ agency 
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For~st Service Response 

We agree that the sum of the radiation and radon gas releases 
from the mine and the' natural background will be greater than 
current background levelS. But because the increase is so 
small and the variation in natural background levels is so 
great it will be impossible to distinguish the increase 
attributable to the mine a few hundred meters from the ore 
piles and mine shaft. 

84-2 

Because the increased employment attributable to the mine is 
small (five percent in Williams and less than one percent in 
other areas in Coconino County), no significant increase in 
population is expected and therefore only minor impacts are 
anticipated at the time of mine closure. (~Section 4.2.1.) 

84-3 

It is not a requirement or practice to mark uranium ore trucks. 

84-4 

As stated in Appendix A, reclamation of the mine site will 
include a radiometric survey of the site. Any material which 
exceeds regulatory requirements will be removed from the site 
or backfilled into the mine shaft. Radiation levels will be 
returned to approximate pre-mining levels. 

84-5 

Please refer to Sections 2.5.10 and 2.5.11. 

85-1 

COCONINO COUNTY BOARD OF SUPERVISORS 
COCONINO AOMINISTRATIVt CENTER- 21' E CHERRY - FLAGSTAFF, AlIiZONA 8&001 - 77108&113 

April 24, 1986 

Hr. Andy Lindquist, Supervisor 
Kaibab National Forest 
501 W. Bill Williams 
Williams, Az. 86046 

Dear Hr. Lindquist: 

Concerning the proposed uranium mine near the South rim of the Grand Canvon, 
I have no problem with the mine itself, Nuclear Fields Energy has proven a 
sensitivity to the environment in their various mining operations. They leave 
mining sites in good condition when they complete a mining probject. 

Hy one concern with the project is with the mining haul road departing the 
project East through the fore&t. I hope that the Forest Service wi~l find a 
way to keep the impact to a bear minimum with respect to wild life 1n 
particular. One suggestion might be to down-grade the road once the hauling 
has been comFleted and the mine has shut down. 

Sincerely, 

D~ 
J. Dennis Wells 
Supervisor, District 13 

JDW/eu 

85-1 

L-85 

Forest Service Response 

Your comment has been considered in the selection of the 
Preferred Alternative. 
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Forest Service Response 
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Mr. leonard lindquist 
Forest Supervisor 
Kaibab National Forest 
800 S. 6th St. 
Williams, AZ. 86046 

.July 18, 1986 

RE: EFN Canyon Mine Archaeological Data Recovery, 
DOA-FS/Kaibab 

Dear Mr. lindquist: 

I have reviewed the final report on the data recovery 
program for site AR-03-07-04-587, undertaken for the EFN 
Canyon Mine project. The data recovery program appears to 
have mitigated the adverse effect of the proposed project to 
this archaeological site (pursuant to 36 CFR Part 800). 

We appreciate the' continued cooperation of the Forest 
Service in ensuring the historic preservation requirements 
for Federal projects are carried out. If you have any 
qu~stions, please contact me. 

Sincerely, 

~~ 
Shereen lerner, Ph.D. 
Deputy SHPO, Archaeology and Compliance 

for Donna J. Schober 
State Historic Preservation Officer 

L-86 

Forest Service Response 

86-1 

Your comment is noted and your cooperation is appreciated. 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

REGION IX 

1 MAY 1986 

Leonard A. Lindquist 
Forest Supervisor 
Kaibab National Forest 
800 South Sixth Street 
Williams, Arizona 86046 

Dear Mr. Lindquist: 

215 Fremont Street 
San Francisco. Ca. 94105 

The Environmental Protection Agency (EPA) has reviewed 
the Draft Environmental Impact Statement (DEIS) titled CANYON 
URANIUM MINE, COCONINO COUNTY, ARIZONA. In order for this EIS 
to support EPA's permitting action, we request that the 
enclosed description of the Clean Water Act application be 
included in the Final Environmental Impact Statement (FEIS). 
We also have enclosed comments regarding sUt!·face water quality 
and radiation.' Our ground water comments will follow under 
separate cover. 

We have classified this DEIS as Category EC-2, Environmental 
Concerns - Insufficient Information (see attached "Summary of 
Rating Definitions and Follow-Up Action"). This DEIS is rated 
EC-2 because it should more completely describe the provisions 
to prevent contamination from storm water runoff and mine aban
donment. Portions of the radiation discussion also require 
clarification. The classification and date of EPA's comments 
will be published in the Federal Register in accordance with 
our public disclosure responslblilties under Section 309 of 
the Clean Air Act. 

We appreciate the opportunity to review this DEIS. Please 
send five copies of the FEIS to this office at the same time 
it is officially filed with our Washington, D.C. office. If 
you have questions, contact Juli Jessen, Federal Activities 
Branch, at (415) 974-8193 or FTS 454-8193. 

Enclosure (5 pages) 

i£<:n1331Z~tit4~l i 
Charles W. Murray, Jr. 
Assistant Regional Admi i~ rator 

for policy and Managemen~ 

L-S: 

~ QUALITY COMMENTS 

87-21NPDES ~ 

-1-

In order for the FEIS to provide adequate support for EPA's 
permitting action, the following discussion must be included 
under "Clean Water Act" (p. 2.15): 

The federal Clean Water Act regulates the dis
charge of pollutants into surface waters. The Canyon 
Mine must receive a National Pollutant Discharge Elimi
nation System (NPDES) permit from the EPA in order to 
release any water from the mine site. Although Energy 
Fuels Nuclear does not anticipate encountering significant 
quantities of ground water at the Canyon Mine site, the 
company applied for an NPDES permit on December 20, 1984, 
for the possible discharge of mine drainage water. 

The proposed mine is a "new source" under EPA 
regulations. Pursuant to Section 511 of the Clean Water 
Act, the issuance of an NPDES permit to a new sourc.e is 
subject to the environmental review requirements of the 
National Environmental Policy Act (NEPA). EPA is meeting 
its obligations under NEPA by cooperating with the U. S. 
Forest Service in the preparation of this EIS. A final 
NPDES permit for the Canyon Mine cannot be issued until 
at least 30 days after the date of issuance of the FEIS. 
Prior to issuing an NPDES permit, EPA must also make a 
proposed permit available for public review and comment, 
and provide the opportunity for a public hearing if there 
is· significant public interest. 

An NPDES permit for the discharge of mine drainage 
from a uranium mine must contain effluent limitations 
established under national EPA guidelines for the Ore 
Mining and Ore ssing Point Source Category at 40 CFR Part 
440, Subpart C. These guidelines contain limitations on 
carbonaceous oxygen demand, zinc, dissolved radium 226, 
total radium 226, uranium, pH, and total suspended solids. 
In addition, all NPDES permits must contain any more 
stringent limitations necessary for achieving compliance 
with State ,Water Quality Standards. 

The applicable Arizona State Water Quality Standards 
are those radiochemical standards which apply to all 
Arizona surface waters, and specific standardS for trace 
substances which are based upon the protected uses of the 
receiving waters. The radiochemical standards are found 
at A.C.R.R. 9-21-204.B. and are based on federal drinking 
water standards. The protected uses of the receiving 
waters are those which are designated for the nearest 
downstream surface water segment listed in Appendix A of 
R9-21208. The nearest designated surface water segment 
downstream of the proposed discharge point is Cataract 
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Creek (tributary to Havasu Creek). The protected uses of 
this segment are: Aquatic and Wildlife (cold water fishery), 
Full Body Contact, Agricultural Irrigation, and Agri~ultural 
Livestock Watering. As no discharges will be permitted 
which do not meet these standards, authorized discharges 
will have no adverse environmental impact, and it is 
recommended that a permit be issued. 

Under NPDES permits, facilities are required to 
sample their discharges and report pollutant con?entrations 
to EPA and the Arizona Dep~rtment of Health SerVlces 
(ADHS). Such reports are public information. Permitted 
facilities are inspected regularly for compliance with 
the Clean Water Act. NPDES permits give EPA and ADHS 
personnel 'right of entry for inspection and sampling. 
Violations of the Clean Water Act are subject to civil 
penalties of up to $10,000 per day, with higher penalties 
for willful or negligent violations. 

Floodwater Control 

I 

EPA recommends that floodwater control alternative 2 
(Appendix D) be implemented to prevent contamination of 

87-3 surface water. The design elements discussed below should 
be clarified in the FEIS. 

1. 

87-4 

87-5 1
2. 

87-~ 1

3. 

4. 

87-7 

Appendix D states (p. 17) that the or7 pad will -be ~raded _ 
so that all runoff immediately flows lnto the retentlon pond. 
From the diagram in Appendix A it appears that the retention 
pond is uphill from the ore pads. This pond also will be 
surrounded by a 3' berm. Given these barriers, the DEIS 
should show how all runoff from the ore pad will be directed 
to the retention pond. 

The FEIS should identify the -previously approved location
(p. 2.13) for disposal of uneconomical uranium ore. (See 
radiation general comment '1.) 

The FEIS or Appendices should give the design specifications 
for the heavy riprap which will protect the dike proposed 
by Alternative 2, Appendix B. 

According to the DEIS (p. iv), an extremely severe flood 
could overflow the mine diversion structures and release 
several Curies of radioactivity downstream. The DEIS 
states that -residual contamination would be removed and 
returned to the mine yard.- The FEIS should define, . 
residual contamination and present a plan for removlng It. 

87-8 
1

5. 

-3-

On page 2.23, the DEIS indicates that holding ponds will 
be adequate to receive local runoff from a 100-year thunder
storm event. The FEIS should state the duration of--the 
100-year storm which the ponds are designed to contain.' 

RADIATION COMMENTS 

87~9INESHAPS Permit 

87-10 

1. EPA has received an application from EFN for a National 
Emission Standards for Hazardous Air Pollutants (NESHAPS) 
Permit to Construct. The information described below is 
required for EPA to evaluate the permit application. It 
would be appropriate to include this in the FEIS or its 
appendices as well. 

The FEIS should discuss the steps planned to achieve 
compliance with the requirements of 40 CFR 61.22 (a)(3). 
This ,discussion should include a diagram of the mine as 
it is expected to be developed, th~ number of planned 
bulkheads and their locations, and a description of the 
ventilation system. It also should discuss plans to 
facilitate isolation of the mined-out area, the type 
of bulkhead that would be installed, any perceived need 
to maintain negative pressures behind the bulkheads, and 
the plan that would be used to determine when and where 
bulkheads will be installed. 

2. The NESHAPS Permit to Construct requires that EPA be con
tacted thirty to sixty days prior to beginning construction. 
Because the mine construction is contingent upon issuance 
of a Record of Decision (ROD) by the Forest Service, EPA will 
accept the ROD as notification that construction is planned 
within thirty to sixty days. However, EFN should directly 
notify EPA when construction actually begins, as required 
by NESHAPS. EFN should realize that, according to 40 CFR 
61.08(e)(1) and (2), the applicant must comply with the 
radon gas standard even in the case that EPA does not 
respond to the permit application within the designated 
time period. 

General Comments 

1. The OEIS suggests (p. 2.9) that waste rock could be used for 
road construction or dike maintenance. As defined in Appendix 
A (p. 13), waste rock is -rock moved in mining with less than 
0.03\ uranium.- While the uranium concentration (0.03\ U308) 
is low compared to that of ore, it could have up to 85 pCi/g 
of Ra-226 (0.01\ ~ 28 pCi/g). EPA recommends careful evaluation 
of proposed uses for this material. Although there currently 
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are no requirements for uranium mine cleanup, the surface 
cleanup concentration is 5 pCi/g for uranium mills and 
tailings piles. Use of waste rock off the mine site, 
such ~s for road c~nstruction, is strongly discouraged, 
as th1S could requ1re a future clean-up. 

EPA discourages conversion from Working Level (WL) to 
lung dose (mrem). The Agency maintains that health risks 
can be adequately stated using the Working Lev~l concept 
and that conversion to mrem can be confusing to the public. 

Table 3.2 (p. 3.25) is misleading because it lists both WL 
and mrem concentrations. The standards and exposures are 
correctly expressed in WL units and are appropriate for 
use in this table. The mrem units, however, should be 
listed elsewhere because they ar~ not part of the standard 
and are based on many assumptions. Table 3.2 should be 
referenced where possible. This comment also applies to 
Table 3.3 (Appendix E, p. 14). 

The text gives (p. 3.25) the EPA occupational standard 
as 20,000 mrem/yr. This figure should be expressed in WL. 
It is correctly stated in the table as 4 WLM/y, based on 
a 0.3 WL atmosphere (maximum). 

The DEIS states (p. 4.5) that increases in lung cancer 
are possible for miners exposed to a cumulative radon 
dose of 100 WLM. EPA maintains that lung cancer risk 
doubles in the range of 20-100 WLM. The normal risk is 
3%. The "Impacts on Mine Workers" section should be 
revised to reflect a greater risk. 

Appendix Estates (p. 8) that "Limits on permissible doses 
to the public from regulated sources • • • are reduced by 
a factor of 30." This could be construed to be true, but 
we believe it is not appropriate for your general discussion. 
We suggest that the discussion be modified to reflect that 
population exposure limits are even lower than occupational 
limits to provide greater protection of health and welfare. 

Envircnnental Impact of the Action 
DUPLICATE 

llr-lAck of (t»)ections 
The EPA rev1ew has not identified any potential environmental ~cts requir1ny 
subStantive changes to the proposal. The review may have disclosed owonumties 
for application ot mitigation measures tnat could be ac~lishea with no more than 
minor changes to the proposal. 

EC-i:;nvi ronrental Concerns 
The EPA rev1ew nas 10entitied environmental ~cts that should be avoidea in order 
to fully protect the environment. Corrective measures may requ1re changes to the 
preterrea alternat1ve or a~~lication or m1t1yat1on measures that can reouce the 
~nvironmental Unpact. EPA would like to worK with the leaa agency to reauce these 
unpacts. -

EO--Environmental (t)lections 
The EPA reVlew nas lOent.i!lea si<;Jnificant env1ronmental impacts that must be avoioed 
1n oroer to provide aaequate ~rot~ction tor the environment. Correctlve measures may 
requ1re sUDstant1al cnanges to the ~reterred alternat1ve or consioeration ot same 
other proJect alternatlve (incluci~ tne no act.lon alternatlve or a new alternative). 
EPA Intenas to worK witn the leaa ayency to reouc~ these tinpacts. 

EU--E.nvirorrnentally Unsatisractory 
The ~A revlew nas laentlIled auverse environmental ~cts tnat are ot sufficlent 
magnitude .that they are unsatistactory tram the stanapolnt or ~ubllC health or 
weltare or environmental quality. EPA 1ntenas to worK with the leaD ayency to reduce 
these impacts. If the potential unsatlsfactory unpacts are not correcteo at the tinal 
EIS st.aye, th1s ~rq;osal w111 De recarrnenoeo tor rererral to the CEQ. 

Adeauacv of the lrnoact Statement 

cateoOry l-kleguate 
EPA relleves tne arart EIS aaequately sets torth the environmental iJnr,act(sl of 
the prererreo alternative ana toose of the alternatives reasonably available to the 
~roJect or action. No further analysls or data collection is necessary, but toe 
reviewer may s~dyest tne adOltion of Clarifying lan<;Juaye or information. 

cateaon.' 2-Insut!icient Inrormation 
Th~ oratt £I~ aoes nOl contain su!tlcient inrormation tor EPA to tully assess 
envIronmental llnpacts toat should De avoioed in oroer to fully protect the environment, 
or the EPA reviewer has identified new reasonably available alternatIves that are 
within the spectrum of alternatives analyzed in the oraft EIS, whicn coulo reduce 
the environmental unpacts of the aCtlon. The ioent1tied aaaitional intormat.lon, aata, 
analyses, or OlSCUSSlon snould be includea in-the final lI~. 

Cateuory 3--Inaoeouate 
EPA aoes not Delleve that toe oratt lI5 aaequately assesses ~tentially significant 
environmental Unpacts or the action, or toe EPA reviewer has ioentiiied new, 
reasonably available alternatlves tnat are outside ot toe svectrum of alternatives 
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potentially slynit1cant environmental unpacts. ~A believes that the ioentified 
additlonal intormat1on, data, analyses, or oiscussions are of such a magnitUDe that 
they should have full public review at a draft stage. EPA aoes not believe that the 
draft EIS is adequate tor the purposes ot the NEPA and/or ~ction 30!:l review, and 
thus should be formally revised ana made avallable tor public comment in a su~plemental 
or reviseo draft EIS. Un the basis of the potential siynificant ~cts involvea, 
this prqx::sal. coula be a canaidate ror referral to the CU). 
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Mr. Leonard A. Lindquist 
Forest Supervisor 
Kaibab National Forest 
800 South Sixth Street 
Williams, Arizona 86046 

Dear Mr. Lindquist: 

215 Fremont Street 
San Francisco. Ca, 94105 

The Environmental Protection Agency (EPA) submitted comments 
on May I, 1986 regarding the Draft Environmental Impact Statement 
(DEIS) titled CANYON URANIUM MINE, COCONINO COUNTY, ARIZONA. In 
this letter, EPA indicated that comments on ground water issues 
would be sent separately. 

The concerns which EPA expressed to you in our letter of 
December 5, 1985, regarding the hydrogeologic report titled 
-Groundwater Conditions, Canyon Mine Region" have been adequately 
resolved. Therefore, we have no comments to offer regarding the 
ground water portions of the DEIS. The correspondence which led to 
this conclusion is enclosed. 

We look forward to reviewing the .Final Environmental Impact 
Statement. If you have questions, please contact David Powers, 
Federal Activities Branch, (415) 974-8193 or FTS 454-8193. 

enclosures (11 pages) " 
cc: Bill Victor, Montgomery & Associates 

Forest Service Response 

87-1 

In light of the recent letter from EPA indicating satisfaction 
with the groundwater analysis and rescinding the need to 
comment further, we disagree with the EC-2 rating on the DEIS. 
EPA has not identified substantive information deficiencies 
concerning -provisions to prevent contamination from storm 
water runoff and mine abandonment.- The Forest Service 
believes that the DEIS thoroughly analyses potential impacts in 
detail relative to their significance and that the analysis and 
stUdies cited by the EIS, including those published in the 
Appendices, are valid and thoroughly documented. 

87-2 

The text has been revised to include the suggested language. 

87-3 

EPA's recommendation has been considered and followed in the 
selection of the Preferred Alternative. 

87-4 

The ore pad will be elevated and the site graded to direct 
flows from the ore pile to the retention pond. An 
appropriately located inlet will be constructed in the berm to 
allow water to pass through. The figure in Appendix B (p.9) 
f~ils to show an inlet. 

87-5 

The EIS indicates off-site disposal of uneconomic ore or waste 
rock is not likely. It would be considered under NEPA and 
Forest Service regulations as a revision to the Plan of 
Operations before it is permitted. No potential site for 
off-site disposal has been identified and the need for off-site 
disposal cannot be confirmed until mining operations near 
completion as the amount of waste rock requiring disposal 
cannot be determined until that time. Disposal of rock 
insufficiently mineralized to be taken to a mill, i.e., 
containing less than 0.03\, is not a regulated activity. 
However, in the context of the required amendment to the Plan 
of Operations, affected parties would be consulted and any 
applicable federal, state and local siting regulations would be 
adhered to. 
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87-6 

Riprap material will come from barren rock fragments taken from 
the mine during shaft sinking. Those fragments should exceed 
six inches on anyone face. The text has been revised to 
include this information. (~Section 2.5.8.) 

87-7 

The text has been revised to respond to this comment. 

87-8 

The lined mine-site ponds will be sized to hold a 100-yr., 
24-hr. storm event, (three inches of rain in a 24-hour period) 
plus the water pumped from the mine (if any), plus normal 
annual precipitation runoff. (~, Appendix B, p. 8 and 
Appendix D, p. 17.) 

87-9 

EFN submitted its Application for Approval to Construct an 
Underground Uranium Mine to EPA pursuant td the requirements of 
40 C.F.R. 61.07 on July 8, 1985. Although the formal NESHAPS 
permit has not yet been issued, recently EPA advised EFN that 
the application was complete and that the NESHAPS permit from 
EPA would likely be issued in the near future. Since issuance 
of the permit will show that EFN has complied with all 
requirements, we do not believe that the detailed information 
suggested is necessary for the EIS. 

87-10 

Waste rock from the mine that contains even a minimal amount of 
uranium, i.e., more than .01\, will not be used in the 
construction of any mine site facilities but will be stored for 
later processing or disposal at the end of mining operations. 
However, barren rock removed from the mine shaft may be used 
for road construction or dike maintenance. Use of barren rock 
from the mine shaft will be evaluated to ensure that the 
surface clean up concentration for mills and tailings piles is 
not violated. 

87-11 

EPA's comment is noted and reflected by a note in the text. 
However, since both measures are commonly used and the use of 
mrem allows comparison to other common sources of radiation 
exposure, the EIS retains both measures. 

87-12 

We have reviewed the available literature concerning the level 
at which impacts on mine workers may occur and have consulted 
with the author of the radiological assessment (Appendix E). 
Based on that review and consultation, we believe that the EIS 
correctly states that increases in lung cancer are possible for 
miners exposed to a cumulative radon dose of 100 WLM. However, 
the text now reflects EPA's comment. 

87-13 

This comment is acknowledged as correct. However, the Forest 
Service is not revising the Appenaices of the DEIS for 
republication. 
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LEONARD LINDQUIST 
KAle,S NATIONAL FOREST 
800 SOUTH bTH STREET 
WIllIA~S Al 8bn46 

I
REI DRAFT ENVIRONMENTAL IMPACT STATE~E~T CANYON URANIUM MINE . 

88-1 I FAYOR 'lTE:RNATIVE NUIoISER 5 WITH HAUL ROUTE NUMBER' HNfS 'RO'.OUL, 
ALTERNATIVE 2, IS NOT ADEQUATE SAFEGUARO. 
I AM DISTURBED THAT POTENTIAL EFFECTS OF SEiENIUM CONTAMINATION IN 
THIS AREA OF HIGH SELENIUM CONCENTRATION ISNiT MENTIONED IN DEIS, 
ALTHOUGH IT ~AS CLEACLY RAISED BV MYSELF AND OTHERS AND ~ECORD!D 
DU~I~G SCOPING PROCESS. AT FOREST SERVICE RECUEST, I SUPPLIEO YOUR 
OFFICE, WITH BAC~GR~UND ARTICLES. REFrRE~CES, AND NAMES O,HIGHL¥ 
QUALIFIED SCIENTISTS ~ORKING ON EFFECTS OF SELENIUM CONTAMINATION IN 

88-:-2 PROblE'" AREAS OF US. NONE OF THESE NA"'E.S APPUR AS DElS CONSULTANTS. 
A PRnBLE:'" WITH SELENIU~ CREATED BY MINING OPERATIONS COULD PUT HEALTH 
OF POTENTIALLY THOUSANDS AT RISK IN CO~ING YE~RS~ IT MUST NOT BE 
IGNORED. WE WILL CO~TINUF TO PRESS FOR RESPONSIBLE HA~DLING 0' 
SELE~IU" ISSUES THROUGH EIS PROCESS, LEGISLATIYE CONTACTS AND MEDIA •. 
SINCERELY 

GAPY ·C. LEE 
b02-b23·7575 

1811.13 EST 

MliMeo"'p 

TO REPLY BY MAILGRAM MESSAGE. SEE REVERSE SIDE FOR WESTERN UNION'S TOLL· FREE PHONE NUMBERS 

L-88 

Forest Service Response 

88-1 

Your comment has been considered in th~ selection of the 
Preferred Alternative. 

88-2 

Please refer to responses to letter 23. 
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/If." 
National Parks It Conservation Association 

RUSSELL D. BUTCHER 
R~io"" R.",..,fr/r;". 
SOUTHWEST &. CAUFORNIA 
Box 67 
Cottonwood, AZ 86326 
(602) 634·5758 

Mr. Leonard A. Lin 
Forest Supervisor 

Kaibab National Fo 
800 S. 6th Street 
Williams, Arizona 

Dear Mr. Lindquist: 

(2.02) 265-2717 

28, 1986 

DRAFT EIS 

National Parks and Conservation Association, a private 
nonprofit membership organization founded 67 years ago to 
promote the protection, enhancement, and public understanding 
of the National Park System and related public lands, appre
ciates this opportunity to comment upon the Draft Environmental 
Impact Statement on Energy Fuels Nuclear, Inc.'s proposed 
Canyon Mine project south of the Grand Canyon in the Kaibab 
National Forest. 

First, we compliment you and your staff on a generally 
well prepared draft EIS document. Except for a couple of 
matters discussed below, you seem to have analized all aspects 
and implication.s of EFN' s proposal. 

Concerning the proposed mine itself, we continue to be
lieve that EFN's activities will be well constrained by gener
ous environmental safeguards during the period of operation, 
and by full rehabilitation measures afterward. Based UDon 
our experience with this company on the BLM lands of the 
Arizona Strip, we have every reason to feel confident that 
EFN will carry out its activities responsibly and with more 
than extra care and concern for the welfare of the environment. 
In this regard, EFN has demonstrated it is a leader in the 
mining industry. 

Nor do we have any concerns regarding the mine's impact 
upon Grand Canyon National Park, the nearest boundary of 
which lies more than seven miles to the north. We believe 
there is not even the remote chance that the Colorado River 
in the Canyon could be contaminated through surface runoff 
from the mine site, both because the site will be particu
larly well protected from possible extraordinarily heavy 
rainfall and because the site is so many watershed miles 
upstream from the river--much farther, in fact, than are 
several EFN mines and mine sites on the Arizona Strip. 

L-89 

2~NPCA response: canyon mine draft EIS 

Likewise, we view as equally remote the possibility of ' 
underground water contamination of such Grand Canyon waters 
as Indian Gardens in the park and Havasu on the Havasupai In
d~an Reservation, especially given the presence of two major 
11mestone strata beneath the surface of the Coconino Plateau 
of the South Rim area. Incidentally, we commend EFN for fund-
ing water sampling research in 1985 (of water from Indian Gardens 
and Havasu Springs). We understand this analysis is to continue 
for another year. The results of this program should provide an 
important basis for comparison in the future, should there ever 
be any question of uranium contamination. It is further en
couraging to note that a well is to be drilled in search of water. 
If none is found, then it seems obvious there would be no cause 
for concern about underground water contamination. If water is 
discovered, then this well could become a water-monitoring faci
lity. 

We are pleased to see that our Association's earlier sug
gestion has been included in the Draft EIS (page 2.11): that if 
potable water is not found (through drilling either the mine 
shaft or the ground-water well), "trucking water from Williams 
or Bellemont will continue throughout the operation of the mine." 
We had urged this stipulation so there would be no public concern 
over whether water might somehow be obtained from Grand Canyon 
National Park. 

Finally, we want to comment upon the question of ore-haul 
routes from Canyon Mine. It is clear from our review of the 
Draft EIS that each of the five route options being considered 
has positive and negative aspects. This circumstance makes a 
choice of "the best" difficult. 

Weighing all the factors of which we are aware, however, 
our Association most favors Option 5 as being on the whole better 
than the others. It would avoid elk calving and deer-and-antelope 
fawning areas, and it is farther away from Grand Canyon National 
Park. It also avoids using the heavily traveled highway 180 that 
leads to the park's south entrance. On the down side, it appears 
to be the most expensive option in terms of initial costs for 
upgrading and construction; and it would necessitate cutting a 
scar into the north face of the Coconino Plateau where the road 
would drop to down meet highway 64. 

89-1 Regarding Option 6, the most appealing aspect is that vir
tually no construction would be required. However, there is 
some serious uncertainty concerning whether or not a right-of
way across state and private lands could be obtained. Without 
such an agreement, this is not a viable option. It also has 
the drawback of requiring EFN trucks to travel a stretch of 
heavily traveled highway 180. On the positive side, as with 
Option 5, this route avoids the primary calving and fawning 
habitat. 
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/ 
N MINE DRAFT EIS 

National Parks and Conservation Association, a private 
nonprofit membership organization founded 67 years ago to 
promote the protection, enhancement, and public understanding 
of the National Park System and related public lands, appre
ciates this opportunity to comment upon the Draft Environmental 
Impact Statement on Energy Fuels Nuclear, Inc.'s proposed 
Canyon Mine project south of the Grand Canyon in the Kaibab 
National Forest. 

First, we compliment you and your staff on a generally 
well prepared draft EIS document. Except for a couple of 
matters discussed below, you seem to have analized all aspects 
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EFN will carry out its activities responsibly and with more 
than extra care and concern for the welfare of the environment. 
In this regard, EFN has demonstrated it is a leader in the 
mining industry. 

Nor do we have any concerns regarding the mine's impact 
upon Grand Canyon National Park, the nearest boundary of 
which lies more than seven miles to the north. We believe 
there is not even the remote chance that the Colorado River 
in the Canyon could be contaminated through surface runoff 
from the mine site, both because the site will be particu
larly well protected from possible extraordinarily heavy 
rainfall and because the site is so many watershed miles 
upstream from the river--much farther, in fact, than are 
several EFN mines and mine sites on the Arizona Strip. 

L-89 

2~NPCA response: canyon mine draft EIS 

Likewise, we view as equally remote the possibility of ' 
underground water contamination of such Grand Canyon waters 
as Indian Gardens in the park and Havasu on the Havasupai In
d~an Reservation, especially given the presence of two major 
11mestone strata beneath the surface of the Coconino Plateau 
of the South Rim area. Incidentally, we commend EFN for fund-
ing water sampling research in 1985 (of water from Indian Gardens 
and Havasu Springs). We understand this analysis is to continue 
for another year. The results of this program should provide an 
important basis for comparison in the future, should there ever 
be any question of uranium contamination. It is further en
couraging to note that a well is to be drilled in search of water. 
If none is found, then it seems obvious there would be no cause 
for concern about underground water contamination. If water is 
discovered, then this well could become a water-monitoring faci
lity. 

We are pleased to see that our Association's earlier sug
gestion has been included in the Draft EIS (page 2.11): that if 
potable water is not found (through drilling either the mine 
shaft or the ground-water well), "trucking water from Williams 
or Bellemont will continue throughout the operation of the mine." 
We had urged this stipulation so there would be no public concern 
over whether water might somehow be obtained from Grand Canyon 
National Park. 

Finally, we want to comment upon the question of ore-haul 
routes from Canyon Mine. It is clear from our review of the 
Draft EIS that each of the five route options being considered 
has positive and negative aspects. This circumstance makes a 
choice of "the best" difficult. 

Weighing all the factors of which we are aware, however, 
our Association most favors Option 5 as being on the whole better 
than the others. It would avoid elk calving and deer-and-antelope 
fawning areas, and it is farther away from Grand Canyon National 
Park. It also avoids using the heavily traveled highway 180 that 
leads to the park's south entrance. On the down side, it appears 
to be the most expensive option in terms of initial costs for 
upgrading and construction; and it would necessitate cutting a 
scar into the north face of the Coconino Plateau where the road 
would drop to down meet highway 64. 

89-1 Regarding Option 6, the most appealing aspect is that vir
tually no construction would be required. However, there is 
some serious uncertainty concerning whether or not a right-of
way across state and private lands could be obtained. Without 
such an agreement, this is not a viable option. It also has 
the drawback of requiring EFN trucks to travel a stretch of 
heavily traveled highway 180. On the positive side, as with 
Option 5, this route avoids the primary calving and fawning 
habitat. 



3-NPCA response: canyon mine draft EIS 

Regarding Option 7, we seriously question the wisdom of 
using heavily traveled highway 180/64; Interstate 40 through 
the Flagstaff vicinity; and heavily traveled 89 thr~~gh the 
developing northeasterly part of Flagstaff. This route, by 
far the longest of the options, also traverses an area of 
high elevation on 1-40 that is frequently hit by heavy summer 
thunderstorms in summer and by snowstorms in winter. All of 
the above circumstances would seem to contribute unnecessarily 
to the risk of transporting the ore from mine to mill. 

Regarding Option 2, we recognize this is the shortest of 
the routes. That is an appealing factor. On the downside, 
though, we are concerned that Option 2 traverses two areas each 
identified bv the document as important deer and antelope fawn
ing habitat.~ Based upon the Draft EIS, we find it difficult to 
determine just how serious this matter may be; there seems a 
need to expand~ quantitative information. Will ten or twelve 
ore trucks daily in each direction pose a threat to fawning 
activities? Will the upgraded road allow such an increase in 
recreational users of the Kaibab National Forest as to pose ~G
threat to fawning? How much of a threat in each situation? 
Are there other known fawning areas in this or another nat~onal 
forest that can help shed light on this question? We urge that 
the wildlife section be expanded in the Final EIS to substan
tially clarify this issue. 

In addition, there seems to be an inconsistency between the 
map on page 3.15 showing Option 2 not running t~rough any elk 
calving areas and the statement on page 4.13 wh~ch says: "An 

89-2 estimated 55 acres of elk calving habitat will be disrupted by 
haul route traffic." (The statement refers back to route 2 
three lines above.) We urge that this apparent discrepency be 
clarified or corrected. 

Route Option 2 would also come to about a mile at its 
closest point of the national park's East Rim Drive. Nowhere 
does the Draft EIS refer to any possibility that the so~nd of 
haul trucks might be audible to park visitors. It is~~ssump
tion that the sound of EFN's trucks probably wouldn't be audible 
from within the park since the intervening forest would probably 
muffle the sound and since the intervening higher ground be-

89-3 tween the park road and Option 2 would tend to deflect the 
sound of trucks away from the park. We wonder, though, wheth7r 
the document's omission of this matter results from a conclus~on 
that there will be no sound impacts upon the park visitors or 
whether this matter was simply overlooked. In either case, we 
urge that this issue be addressed in the Final EIS. 

~~
er, 'J:?-t:-fJ/J} 

tLrL ; I\.L.JA-/CA-IL~ 
ssel • utcher 

Sout west-&-California Representative 
Box 67, Cottonwood, AZ 86326 

Forest Service Response 

89-1 

We appreciate your comments. They have been considered in the 
selection of the Preferred Alternative. Alternative 5, 
including haul route options #6 and #7, has been selected as 
the Preferred Alternative by the interdisciplinary team. (~ 
Section 2.4.) We believe that these routes will create the 
least environmental impacts. As you note, the SP Crater route 
(#7) may not be a viable option if EFN can not obtain the 
necessary rights-of-way. 

u.S. 180 and U.S. 89 are heavily travelled and should easily 
absorb an additional 20 trucks per day. Their daily traffic 
counts are currently from 2900 to 7700 vehicles respectively. 

Your comments on haul route option #2 are noted. 

89-2 

Current literature has shown that vehicle traffic may disrupt 
elk habitat use within .25 to 1.8 miles of open roads. In the 
wildlife evaluation (Appendix C) it was assumed that traffic 
would potentially impact. elk use within a .5 mile zone on 
either side of haul roads. An estimated 55 acres of elk 
calving habitat are within .5 miles of haul route 2. Based on 
the parameters used in the wildlife evaluation, these 55 acres 
of elk calving habitat will be impaGted by projected increases 
in vehicle traffic along haul route 2. 

89-3 

As shown in Figure 2.2, both haul route options 1 and 2 use a 
portion of Forest Road 302 which passes within one mile of the 
East Rim Drive in the Grand Canyon National Park near 
Grandview. The forest vegetation in this particular area is 
fairly dense. At present, vehicle traffic on Forest Road 302 
is inaudible to Park visitors along the East Rim Drive. Given 
the buffering effect of a dense forest canopy on noise and the 
anticipated minor increase in traffic noise from the are 
trucks, the noise impacts of ore truck traffic upon Park 
visitors should be negligible, if any. 
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April 22, 1986 

Mr. Leonard A. Lindquist 
Kaibab National Forest 
800 South 6th Street 
Williams, Arizona 86046 

Dear Mr. Lindquist: 

This letter is in support of Energy Fuels Nuclear, Inc. and their 
proposal to develop the ·Canyon Project in Coconino County, Arizona, 
south of the Grand Canyon. 

The development of this mine is important to the energy independence of 
this country. It is important to the economies and well being of the 
people in Northern Arizona and Southern Utah as it is a major source of 

90-1 business, jobs, and tax revenue. 

Energy Fuels has a record as a company that does an, outstanding job in 
operating safe and environmentally sound p~ojects. They have operated 
uranium mines and mills, and coal mines in many western states. They 
are known as "good neighbors" and contribute a great deal to the 
communities they operate in and near. 

The jobs and businesses of many of my friends and others in Southern 
Utah and Northern Arizona are dependent on timely approval being given 
for Energy Fuels to develop this property. 

Please do everything in your power to expedite such approval. 

Sincerely, 

1L,~~_, 
I~infe~~ 
HMJ:cc 

17 NORTH FIRST EAST • POST OFFICE BOX 219 • MONTICELLO, UTAH 8453S • PHONE (801) 587-2254 

L-90 

Forest Service Response 

90-1 

Letters 90 through 238 all supported development of the Canyon 
Mine. The following response applies generally to all of these 
letters. However, individualized responses are also provided 
for some letters. 

We agree that there could be economic impacts, some beneficial, 
from the Canyon Mine. Our analysis predicts that about $3.8 
million per year will be spent on wages, equipment, supplies, 
ore transportation, energy and taxes. This expenditure would 
create as many as 58 new jobs in the Williams area and 102 in 
Coconino County. (~Section 4.21.) Economic impacts 
associated with operation of the mill would also be felt in 
Blanding, Utah. 

Based on public comments and interagency consultation, we agree 
that EFN generally appears to enjoy a reputation of being 
environmentally conscientious and a good neighbor. EFN has 
continually expressed to us their willingness to assure that 
environmental impacts caused by the Canyon Mine are minimized. 

Some impacts may be positive. For example, we believe that the 
wildlife mitigation measures included in the Preferred 
Alternative could create a positive impacts on certain big game 
species by creating an additional water source while the 
existing water source is only partially lost due to reduced use 
during the life of the mine. 

Letters identical to·letter 90 were received from: 

Clint Waters 
Roger Waters 
Duane Edwards 
Glen Steed 
Merlin S. Jessop 
Merril Jessop 

'Robert Steed 

Lorin Waters 
Chris Waters 
Harry Geisinger 
Martin L. Williamson 

and William Knudson 
Calvin Black 
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that EFN generally appears to enjoy a reputation of being 
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continually expressed to us their willingness to assure that 
environmental impacts caused by the Canyon Mine are minimized. 

Some impacts may be positive. For example, we believe that the 
wildlife mitigation measures included in the Preferred 
Alternative could create a positive impacts on certain big game 
species by creating an additional water source while the 
existing water source is only partially lost due to reduced use 
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April 24. 1986 

Mr. Leonard A. Lindquist 
Kaibab National Forest 
800 South 6th Street 
Williams. AZ, a6046 

Dear Mr. Lindquist 

I tully support the undertaking of a uranium mine located in 
Coconino County by Energy Fuels Nuclear. The project referred 
to "as Canyon which is approximately 13 miles south of the 
Grand Canyon. 

The impact of this project would greatly benefit the people 
in both Kanab. UT area and the Fredonia. AZ,area by providing 
desperately needed jobs. 

Energy Fuels Nuclear has proven to the people in this area that 
they are both conscientious and a responsible company. 

They presently hire approximately 153 people and would need 
an additional 30 to 50 employees with the approval of this 
project. 

I urge your support of this project. 

Sincerely 

L-103 

Forest Service Response 

103-1 

Please refer to the response to letter 90. 

Letters identical to letter 103 were received from: 

Bernard C. Ripper 
Virginia L. Martin 
John Gordon 
Paul Aragon 
Paula DeMills 
Tresa West 
Byron S. Lathin 
William D. Spencer 
Robin Campbell 
Valley Jean Williford 
Dewey B. Hawkins 
Deanna T. Glover 
Jeff Allen 
Al Jackson 
Michael R. Lambert 
Lyn Evans 
Dayle Wooden 
George Kirby 
Belinda Glover 
James Gil Hardy 

Jon DeMills 
Robert Falest 
Tina Jorgenson 
Nita West 
Marc R. McPhearson 
E. Kent Hunt 
Marlin B. Brown 
Darrell Neilson 
Ted Atherly 
Diana M. Jessup 
Carl E. Olson 
Leonard M. Jessop 
Richard Evans 
Mark Lee Utter 
Chic Evans 
Anthony LaCorti 
E. M. Halter 
Kerry Lee Butler 
Russell L. Hunt 
Judy Moon 
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Dear Mr. Lindquist 

I tully support the undertaking of a uranium mine located in 
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Mr. Leonard 'A. Lindquist 
Kaibab National Forest 
800 South 6th Street 
Williaas. Arizona 86046 

Dear Mr. Lindquist. 

April 22. 1986 

As a concerned citizen of San Juan County I strongly support 
Energy Fuels Nuclear. Inc. in their efforts to open and operate 
the underground uraniua aine known as the Canyon Project. 

As you are aware there is a uraniua aill just nine ailes south of 
Blanding. The approval of this projec~ will enhance eaployaent 
opportunities as a result of tbe ore ained and ailled. 
Additionally there are scores of uneaployed ainers throughout 
northern Arizona and southern Utah who will have a chance at 
obtaining gainful eaployaent if thi~ project is approved. 

Froa an environaental view Energy Fuels Nuclear. Inc. is as 
conscientious an operator as there is. They have restored past 
aining and exploration sites with the utaost skill and care. 
every reason to believe they will do the saae throughout the life 
of this project. 

Energy Fuels Nuclear. Inc. has been present in our coaaunity for 
nearly a decade and have never been anything but beneficial to 
the residents of this county. I aa very confident they will 
prove theaselves a fair eaployer. an environaentally concerned 
corporation and, a healthy presence in all towns and counties 
they deal with. 

For these reasons encourage your support in their efforts to 
open and operate the Canyon Project. 

Sincerely yours. 

c/~~-0~ 
4-'~ ~~.:; IV\:" Ii 

~l_ i ~\:('-'t v·~l CY.:.. If 

L-149 

Forest Service Response 

149-1 

Please refer to the response to letter 90. 

Letters identical to letter 149 were received from: 

Marjorie Black 
Dian Hurst 
Leon,Black Mr. Leonard 'A. Lindquist 

Kaibab National Forest 
800 South 6th Street 
Williaas. Arizona 86046 

Dear Mr. Lindquist. 

April 22. 1986 

As a concerned citizen of San Juan County I strongly support 
Energy Fuels Nuclear. Inc. in their efforts to open and operate 
the underground uraniua aine known as the Canyon Project. 

As you are aware there is a uraniua aill just nine ailes south of 
Blanding. The approval of this projec~ will enhance eaployaent 
opportunities as a result of tbe ore ained and ailled. 
Additionally there are scores of uneaployed ainers throughout 
northern Arizona and southern Utah who will have a chance at 
obtaining gainful eaployaent if thi~ project is approved. 

Froa an environaental view Energy Fuels Nuclear. Inc. is as 
conscientious an operator as there is. They have restored past 
aining and exploration sites with the utaost skill and care. 
every reason to believe they will do the saae throughout the life 
of this project. 

Energy Fuels Nuclear. Inc. has been present in our coaaunity for 
nearly a decade and have never been anything but beneficial to 
the residents of this county. I aa very confident they will 
prove theaselves a fair eaployer. an environaentally concerned 
corporation and, a healthy presence in all towns and counties 
they deal with. 

For these reasons encourage your support in their efforts to 
open and operate the Canyon Project. 

Sincerely yours. 

c/~~s~ 
4-'~ ~~.:; IV\:" Ii 

~l_ i ~\:('-'t v·~l CY.:.. If 

L-149 

Forest Service Response 

149-1 

Please refer to the response to letter 90. 

Letters identical to letter 149 were received from: 

Marjorie Black 
Dian Hurst 
Leon,Black 



April 24, 1986 

Mr. Leonard A. Lindquist 
Kaibab National Forest 
800 South 6th Street 
Williams, Arizona 86046 

Dear Mr. Lindquist 

Have you ever been unemployed? It is not a good condition. It 
is a constant worry on how you are going to make ends meet, how 
you are going to feed your family, and the impact goes on and on 
and on. 

Energy Fuels is proposing a uranium mine located in Coconino County 
called the Canyon project. The opening up of this project can 
provide additional' jobs to people in this area who are now presently 
unemployed. I urge your· support. 

Energy Fuels is a responsible employer in this area and has 
provided jobs to over 150 people. We need this type.of employer 
and totally support this project. 

Sincerely 

~;:flt;-
L-153 

Forest Service Response 

153-1 

Please refer to the response to letter 90. 

Letters identical to letter 153 were received from: 

Kurt Brinkerhoff 
Charles w. Cox 
Gordon Pollock 
Carlene Hay 

April 24, 1986 

Mr. Leonard A. Lindquist 
Kaibab National Forest 
800 South 6th Street 
Williams, Arizona 86046 

Dear Mr. Lindquist 

Energy Fuels is proposing a new uranium mine located in the 
Canyon area in Coconino County. I feel that this project 
should be approved immediately. 

The project would provide jobs which are needed. These jobs 
are good jobs as they provide· a good salary. good benefits, 
and good working conditions. With unemployment running wild 
in our area and with few good jobs available, we need to 
support conscientious and responsible growth and expansion 
of business. JOBS are needed! 

Energy Fuels should be allowed to start this project immediately. 

I strongly support this project. 

Sincerely 

I() bel .5/'1/ 
K~NR b) ~u. gt/14 f 

L-159 

( Forest Service Response 

159-1 

Please refer to the response to letter 90. 

Letters identical to letter 159 were received ~rom: 

Ina B. Hamblin 
Val Hoyt 
Earlene Drake 
Arden A. Campbell 
Don C. Allen 
Judy Beagley 
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April 24. 1986 

Mr. Leonard A. Lindquist 
Kaibab National Forest 
800 South 6th Street 
Williams. AZ 86046 

An underground uranium mine proposed by Energy Fuels should be 
supported by all. The mine 1'm referring to is at the Canyon 
site located in Coconino County. Arizona. 

This .mine would provide additional jobs wich are needed so 
badly. 

Energy Fuels has been a reliable company and I'm~ure they 
will continue to operate in a responsible manner: 

The impact with the approval of this project would only be 
positive. We need jobs so that people can work and support 
their families. These are primary jobs. 

I am pleading for support of this project. 

Sincerely 

L-167 

Forest Service Response 

167-1 

Please refer to the response to letter 90. 

Letter 168, received from Connie Hopkins, is identical to 
letter 167. 

April 24. 1986 

Mr. Leonard A. Lindquist 
Kaibab National Forest 
800 South 6th Street 
Williams. AZ 86046 

An underground uranium mine proposed by Energy Fuels should be 
supported by all. The mine 1'm referring to is at the Canyon 
site located in Coconino County. Arizona. 

This .mine would provide additional jobs wich are needed so 
badly. 

Energy Fuels has been a reliable company and I'm~ure they 
will continue to operate in a responsible manner: 

The impact with the approval of this project would only be 
positive. We need jobs so that people can work and support 
their families. These are primary jobs. 

I am pleading for support of this project. 

Sincerely 

L-167 

Forest Service Response 

167-1 

Please refer to the response to letter 90. 

Letter 168, received from Connie Hopkins, is identical to 
letter 167. 



KANE COUNTY 
PUBLIC WORKS DEPT. 

Kanab, Utah 84741 
130:\ 72.'t 

Building Department 
County Engineer 
County Surveyor 

April 28, 1986 

Mr. Leonard A. Linquist 
Kaibab National Forest 
800 South 6th Street 
Williams, Arizona 86046 

Dear Mr. Lindquist: 

I
The Kane County Commission is aware of two uranium mines that 

170-1 Energy Fuels Nuclear"Inc. is trying to develop in northern 
Arizona. We support Energy Fuels Nuclear in their endeavor 
to complete these mining interests. , 

170-21 It will be a benefit to the economies of northern Arizona and 
southern Utah for these mining activities to be completed. 

I,we are acquainted with Energy Fuels Nuclear and know them to be 

170 3 a dependable and conscientious operator with an established 
- record of responsible environmental management. 

Sincerely, 

KANE COUNTY COMMISSION 

Calvin C. Johnson 
Chairman 

~ 
g:~~ 
Commissioner 

am 

L-170 

Forest Service Response 

170-1 

Kane County's support for the development of the proposed 
Canyon Mine is noted. Your comment has been considered in the 
selection of the Preferred Alternative. 

170-2 

The projected economic impacts of the Canyon Mine are discussed 
in Section 4.2.1. ~ ~ the response to letter 90. 

170-3 

Your comment is noted. Please, refer to the response to letter 
90. 

KANE COUNTY 
PUBLIC WORKS DEPT. 

Kanab, Utah 84741 
130:\ 72.'t 

Building Department 
County Engineer 
County Surveyor 

April 28, 1986 

Mr. Leonard A. Linquist 
Kaibab National Forest 
800 South 6th Street 
Williams, Arizona 86046 

Dear Mr. Lindquist: 

I
The Kane County Commission is aware of two uranium mines that 

170-1 Energy Fuels Nuclear"Inc. is trying to develop in northern 
Arizona. We support Energy Fuels Nuclear in their endeavor 
to complete these mining interests. , 

170-21 It will be a benefit to the economies of northern Arizona and 
southern Utah for these mining activities to be completed. 

I,we are acquainted with Energy Fuels Nuclear and know them to be 

170 3 a dependable and conscientious operator with an established 
- record of responsible environmental management. 

Sincerely, 

KANE COUNTY COMMISSION 

Calvin C. Johnson 
Chairman 

~ 
?£~~ 
Commissioner 

am 

L-170 

Forest Service Response 

170-1 

Kane County's support for the development of the proposed 
Canyon Mine is noted. Your comment has been considered in the 
selection of the Preferred Alternative. 

170-2 

The projected economic impacts of the Canyon Mine are discussed 
in Section 4.2.1. ~ ~ the response to letter 90. 

170-3 

Your comment is noted. Please, refer to the response to letter 
90. 



San Juan County 
Monticello. Utah 84535 

(801) 587-2231 
CoWltyOfficel 

KENNETH R. e ... ILEY·Commlllloner 
C ... LVIN BLACK·Comml •• loner 
JERRY HOLLID ... Y·Comml •• lonar 
G ... IL D. JOHNSON·Clark and "'udltor 
M ... RY LOU MOSHER·Racorder 
BARB ... R ... MONTELLA· .... M •• or 
M ... RI ... N B ... YLES·Trauurer 

Unforgettable 
S. RIGBY WRIGHT· Sheriff 
BRUCE K. H ... LLID ... Y· ... ttorney 
Trayall DeYelopmant Council 

Mr. Leonard A. Liooquist 
Kaibab National Forest 
800 South 6th Street 
Williams, Arizona 86046 

Dear Mr. Liooquist, 

April 22, 1986 

.' I As a member of the San Juan Co\mty Comnission I urge you to 

171
-1 approve the proposed developnent ard production of the "Canyon ~rojec~" 

as planned by Energy Fuels Nuclear, Inc. and any future proJects In 

your area. 

I The uranium mill south of Blanding (which depends on the "Canyon 

1 2 project" production) provides many jobs in San Juan County. As our 
17 - county is having an economic crisis, I can't over stress our need for 

the continued operation of the mill. 

I urge you to approve their proposal for development of the Canyon 
Project. 

fu~5~'~~ 
SAN JUAN COUNTY CXH1ISSION 

t .... ,·., -:: ~i 

L-171 

Forest Service Response 

171-1 

San Juan County's support for the proposed Canyon Mine is noted 
and your comment was considered in the selection of the 
Preferred Alternative. 

171-2 

We recognize the economic importance of the Blanding mill. ~ 
the response to letter 90. 

San Juan County 
Monticello. Utah 84535 

(801) 587-2231 
CoWltyOfficel 

KENNETH R. e ... ILEY·Commlllloner 
C ... LVIN BLACK·Comml •• loner 
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G ... IL D. JOHNSON·Clark and "'udltor 
M ... RY LOU MOSHER·Racorder 
BARB ... R ... MONTELLA· .... M •• or 
M ... RI ... N B ... YLES·Trauurer 
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S. RIGBY WRIGHT· Sheriff 
BRUCE K. H ... LLID ... Y· ... ttorney 
Trayall DeYelopmant Council 

Mr. Leonard A. Liooquist 
Kaibab National Forest 
800 South 6th Street 
Williams, Arizona 86046 

Dear Mr. Liooquist, 

April 22, 1986 

.' I As a member of the San Juan Co\mty Comnission I urge you to 

171
-1 approve the proposed developnent ard production of the "Canyon ~rojec~" 

as planned by Energy Fuels Nuclear, Inc. and any future proJects In 

your area. 

I The uranium mill south of Blanding (which depends on the "Canyon 

1 2 project" production) provides many jobs in San Juan County. As our 
17 - county is having an economic crisis, I can't over stress our need for 

the continued operation of the mill. 

I urge you to approve their proposal for development of the Canyon 
Project. 

fu~5~'~~ 
SAN JUAN COUNTY CXH1ISSION 

t .... ,·., -:: ~i 

L-171 

Forest Service Response 

171-1 

San Juan County's support for the proposed Canyon Mine is noted 
and your comment was considered in the selection of the 
Preferred Alternative. 

171-2 

We recognize the economic importance of the Blanding mill. ~ 
the response to letter 90. 



COLLEGE of EASTERN UTAH. 
James R. RandOlph, Prealdent 

SAN JUAN CENTER 

Lynn L" 
Dir8Clor 

Kay Shumway 
Aaaoc:iate Olr.ctor 

'or lnatluctlon 

Hr. Leonard A. Lindquist 
Kaibab National Forest 
800 South 6th Street 
Williams, Arizona 86046 

Dear Hr. Lindquist: 

April 24, 1986 

~
I would like to express support for the proposed development of the Canyon Project by 
Energy Fuels Nuclear, Inc. Although the project site itself is not in relatively close 

1~~"" geographic proximity to Blanding, Utah, it will have tremendous impact here. The reason 
for this is that the uranium ore proposed to be mined at the Canyon Project will be 
transported to Blanding to be processed at the White Hesa Uranium Hill. . 

1~~-

This mill is presently the largest private employer in San Juan County. We recently 
experienced about a two .year shut down of the mill, a.nd the economic impact was devastat
ing. Both the Native American and Anglo populations of this region of northern Arizona 
and southern Utah have experienced severe economi.c depression. The per capita income of 
the Indian population is $2,414 compared to the U.S. average of $8,012. The media family 
income is $5,831. Forty nine percent have incomes below the poverty level in comparison 
to the U.S. rate of only 12.5 percent. 

The development of the Canyon Project will provide jobs and tax revenue which are vitally 
needed for economic survival in our area. I simply feel that, as a country, we can no longer 
afford to preserve areas of such economic significance to our people merely to allow a 
select few to enjoy a primitive wilderness experience. The survival of those who inhabit 
this land is just too important. 

f:

e in southeastern Utah have had the opportunity to observe the operation of Energy Fuels 
for several years now. Few companies could be more community oriented than they have been. 
They have been deligent in preserving the environment and have made numerous contributions 
to community programs. At the same time they have exhibited exemplary business operation 

1 ~~.... rocedures. The College of Eastern Utah has cooperated with Energy Fuels on several train
ing programs, and I have found their personnel to be most professional and competent. Our 
community has been fortunate to have Energy Fuels employees in our midst, and have realized 
Significant economic benefits from the company. 

I Sincerely emplore your support in using your position to enhance approval for Energy 
Fuels Nuclear, Inc. to proceed with the Canyon Project development. Thank you. 

npb 

/~~~, 
~~ee 

639 West 1st South (50·1) Blanding, Utah 84511 

L-172 

Forest Ser~ice Response 

172-1 

Your support for the proposed Canyon Mine is noted and your 
comment was considered in the selection of the Preferred 
Alternative. 

172-2 

We recognize the importance of the Blanding mill. Please refer 
to the response to letter 90. 

172-3 

Your comment is noted. ~ ~ the response to letter 90. 

COLLEGE of EASTERN UTAH. 
James R. RandOlph, Prealdent 

SAN JUAN CENTER 

Lynn L" 
Dir8Clor 

Kay Shumway 
Aaaoc:iate Olr.ctor 

'or lnatluctlon 

Hr. Leonard A. Lindquist 
Kaibab National Forest 
800 South 6th Street 
Williams, Arizona 86046 

Dear Hr. Lindquist: 

April 24, 1986 

~
I would like to express support for the proposed development of the Canyon Project by 
Energy Fuels Nuclear, Inc. Although the project site itself is not in relatively close 

1~~"" geographic proximity to Blanding, Utah, it will have tremendous impact here. The reason 
for this is that the uranium ore proposed to be mined at the Canyon Project will be 
transported to Blanding to be processed at the White Hesa Uranium Hill. . 

1~~-

This mill is presently the largest private employer in San Juan County. We recently 
experienced about a two .year shut down of the mill, a.nd the economic impact was devastat
ing. Both the Native American and Anglo populations of this region of northern Arizona 
and southern Utah have experienced severe economi.c depression. The per capita income of 
the Indian population is $2,414 compared to the U.S. average of $8,012. The media family 
income is $5,831. Forty nine percent have incomes below the poverty level in comparison 
to the U.S. rate of only 12.5 percent. 

The development of the Canyon Project will provide jobs and tax revenue which are vitally 
needed for economic survival in our area. I simply feel that, as a country, we can no longer 
afford to preserve areas of such economic significance to our people merely to allow a 
select few to enjoy a primitive wilderness experience. The survival of those who inhabit 
this land is just too important. 

~
e in southeastern Utah have had the opportunity to observe the operation of Energy Fuels 

for several years now. Few companies could be more community oriented than they have been. 
They have been deligent in preserving the environment and have made numerous contributions 
to community programs. At the same time they have exhibited exemplary business operation 

1 ~~.... rocedures. The College of Eastern Utah has cooperated with Energy Fuels on several train
ing programs, and I have found their personnel to be most professional and competent. Our 
community has been fortunate to have Energy Fuels employees in our midst, and have realized 
Significant economic benefits from the company. 

I Sincerely emplore your support in using your position to enhance approval for Energy 
Fuels Nuclear, Inc. to proceed with the Canyon Project development. Thank you. 

npb 

/~~~, 
~~ee 

639 West 1st South (50·1) Blanding, Utah 84511 

L-172 

Forest Ser~ice Response 

172-1 

Your support for the proposed Canyon Mine is noted and your 
comment was considered in the selection of the Preferred 
Alternative. 

172-2 

We recognize the importance of the Blanding mill. Please refer 
to the response to letter 90. 

172-3 

Your comment is noted. ~ ~ the response to letter 90. 
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L-173 , 

Forest Service Response 

173-1 
./ 

Your support for the proposed Canyon Mine is noted and your 
comment 'has been considered in the selection of the Preferred 

. Alternative. 

173-2 

We recognize that the Canyon Mine may have economic impacts in 
Southern Utah. ~ the response to letter 90. 

173-3 

Your comment is noted. ~ ~ the response to letter 90. 
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L-173 , 

Forest Service Response 

173-1 
./ 

Your support for the proposed Canyon Mine is noted and your 
comment 'has been considered in the selection of the Preferred 

. Alternative. 

173-2 

We recognize that the Canyon Mine may have economic impacts in 
Southern Utah. ~ the response to letter 90. 

173-3 

Your comment is noted. ~ ~ the response to letter 90. 



Mr. Leonard A. Lindquist 
Kaibab National Forest 
800 South 6th Street 
Williams, Arizona 86046 

Dear Mr. Lindquist:' 

I 

' This letter is to advise you that the San Juan County 
Commission supports the proposed development of the "Canyon 

174-1 Proj ect" some 13 miles south' of the Grand Canyon as planned 
by Energy Fuels Nuclear, Inc. 

174-2 

174-3 

Energy Fuels has a uranium mill south of Blanding 
which processes ore presently produced from the Arizona Strip 
and other areas. The Canyon Project production is necessary 
to assure the continued operation of the uranium mill here. 
The mill, directly and indirectly, provides about 250 jobs 
in San Juan County. It's continued operation is absolutely 
n'ecessary to these jobs being continued, and such operation 
is dependent on the Canyon Project being approved without 
further delay. Uranium mining and milling in America is also 
critically important to attain energy independence and for our 
National Security. 

Energy Fuels has been in San Juan in the mining and 
milling business since 1977. They have an excellent record 
of invironmental concern. They go the "extra mile" in every 
way to assure clean, safe operations. They care about the 
people in the areas they operate. In short, they are "good 
nieghbors". 

We urge you to expeditiously approve their proposal 
for development and production of the Canyon Project and 
any future projects in your area. 

Sin;r/, 

~~~~/ 
Calvin Black, Chairman 
San Juan County Co~nission 

L-174 

Forest Service Response 

174-1 

San Juan County's support for the proposed Canyon Mine is noted 
and your comment has been considered in the selection of the 
Preferred Altern.tive. 

174-2 

We recognize the 'economic importance of the Blanding mill. 
Please refer to the response to letter 90. 

174-3 

Your comment is noted. ~ ~ the response to letter 90. 

Mr. Leonard A. Lindquist 
Kaibab National Forest 
800 South 6th Street 
Williams, Arizona 86046 

Dear Mr. Lindquist:' 

I 

' This letter is to advise you that the San Juan County 
Commission supports the proposed development of the "Canyon 

174-1 Proj ect" some 13 miles south' of the Grand Canyon as planned 
by Energy Fuels Nuclear, Inc. 

174-2 

174-3 

Energy Fuels has a uranium mill south of Blanding 
which processes ore presently produced from the Arizona Strip 
and other areas. The Canyon Project production is necessary 
to assure the continued operation of the uranium mill here. 
The mill, directly and indirectly, provides about 250 jobs 
in San Juan County. It's continued operation is absolutely 
n'ecessary to these jobs being continued, and such operation 
is dependent on the Canyon Project being approved without 
further delay. Uranium mining and milling in America is also 
critically important to attain energy independence and for our 
National Security. 

Energy Fuels has been in San Juan in the mining and 
milling business since 1977. They have an excellent record 
of invironmental concern. They go the "extra mile" in every 
way to assure clean, safe operations. They care about the 
people in the areas they operate. In short, they are "good 
nieghbors". 

We urge you to expeditiously approve their proposal 
for development and production of the Canyon Project and 
any future projects in your area. 

Sin;r/, 

--4'~-,~d/ 
Calvin Black, Chairman 
San Juan County Co~nission 

L-174 

Forest Service Response 

174-1 

San Juan County's support for the proposed Canyon Mine is noted 
and your comment has been considered in the selection of the 
Preferred Altern.tive. 

174-2 

We recognize the 'economic importance of the Blanding mill. 
Please refer to the response to letter 90. 

174-3 

Your comment is noted. ~ ~ the response to letter 90. 
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April 22. 1986 

~ ~11.9~' 'lT44 
Q.~ 

Mr. Leonard A. Lindquist 
Karbab National Forest 
800 South 6th Street 
Williams, AZ 86046 

Dear Mr. Lindquist: 

This letter is to advise you that the Southeastern Utah 

17 5
-1 Associ ati on of Local Governments supports de vel opment of the ·Canyon 

Project" approximately 13 miles south of the Grand Canyon as 
proposed by Energy Fuels Nuclear, Inc. 

The economy of San Juan County Utah is largely dependent upon 
the mining and milling of uranium on the Colorado Plateau. Uranium 

175-2 processi ng in San Juan County generates approximately 250 cri tically 
needed jobs. Furthermore, it is of critical national strategic 
importance that the viable uranium industry be maintained • 

I Energy Fuels has been a good neighbor in Southeast Utah. They 
175-3 are concerned both about their poep1e and the environment. We feel 

they deserve your support. 

We urge you to expeditiously approve their proposal for 
development and production of the Canyon Project and any future 
projects in your area. 

WDH:db 

Sincerely, 

U/~~U~ 
William D. Howell 
Executive Director 

REGIONAL CLEARINGHOUSE 

L-1.7F 

Forest Service Response 

175-1 

The support of the Southeastern Utah Association of Governments 
for the proposed Canyon Mine is noted and your commen~ has been 
considered in the selection of the Preferred Alternat1ve. 

175-2 

We recognize that the Canyon Mine may create economic impacts 
in Southeastern Utah. Please refer to the response to letter 
90. 

175-3 

Your comment is noted. See also the response to letter 90. .... • o 
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April 22. 1986 

~ ~11.9~' 'lT44 
Q.~ 

Mr. Leonard A. Lindquist 
Karbab National Forest 
800 South 6th Street 
Williams, AZ 86046 

Dear Mr. Lindquist: 

This letter is to advise you that the Southeastern Utah 

17 5
-1 Associ ati on of Local Governments supports de vel opment of the ·Canyon 

Project" approximately 13 miles south of the Grand Canyon as 
proposed by Energy Fuels Nuclear, Inc. 

The economy of San Juan County Utah is largely dependent upon 
the mining and milling of uranium on the Colorado Plateau. Uranium 

175-2 processi ng in San Juan County generates approximately 250 cri tically 
needed jobs. Furthermore, it is of critical national strategic 
importance that the viable uranium industry be maintained • 

I Energy Fuels has been a good neighbor in Southeast Utah. They 
175-3 are concerned both about their poep1e and the environment. We feel 

they deserve your support. 

We urge you to expeditiously approve their proposal for 
development and production of the Canyon Project and any future 
projects in your area. 

WDH:db 

Sincerely, 

U/~~U~ 
William D. Howell 
Executive Director 

REGIONAL CLEARINGHOUSE 

L-1.7F 

Forest Service Response 

175-1 

The support of the Southeastern Utah Association of Governments 
for the proposed Canyon Mine is noted and your commen~ has been 
considered in the selection of the Preferred Alternat1ve. 

175-2 

We recognize that the Canyon Mine may create economic impacts 
in Southeastern Utah. Please refer to the response to letter 
90. 

175-3 

Your comment is noted. See also the response to letter 90. 



.... • .... 

176-1 

April 15, 1986 

City ot Slanding 
50 WEST 1ST SOUTH STREET 

BLANDING. UTAH 84511 

(801) 678·2791 

Mr.I.eonardA.L:incXIuist 
Kaibab Natiooal Forest 
800 South 6th Street 
Williams, Arizona 86046 

Blan:ling is a anall Catmmity with limited. industry am as in the past 
~ presently depend on Natural Resources for our existence. The Uranium 
Mill just south of town has been our life blood Oller the past few years. 
This Mill has prOllided. our Citizens with good am desperately need.ed.· 
jobs, l:oth at the Mill am the r~ted. service industiy. 

~
CA.l have before yarr agency a request fran Energy Fuels Nuclear to 

176-2 develop the canyon Project. We urge yarr SIJPlX>rt am awroval of this 
project. It is just such developrent of our Natural Resources that 
will keep our Catmmity alive. . 

Q.u- 3,500 Citizens thank you in advance for yarr support of the canyon 
Project • 

Sincerely, 

CITY CF BIANDINi 

pc: Mayor Jaroos S. Slu:Irtwiy 
City Co.lnci1members 
Energy Fuels Nuclear Inc:. 

L-176 

Forest Service Response 

176-1 

We recognize the importance of the mill at Blanding. Please 
refer to the response to letter.90. 

176-2 

Blanding's support for the proposed Canyon Mine is noted and 
your comment was considered in the selection of the Preferred 
Alternative. 

.... • .... 
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CITY CF BIANDINi 
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L-176 

Forest Service Response 

176-1 

We recognize the importance of the mill at Blanding. Please 
refer to the response to letter.90. 

176-2 

Blanding's support for the proposed Canyon Mine is noted and 
your comment was considered in the selection of the Preferred 
Alternative. 



April 24. 1986 

Mr. Leonard A. Lindquist 
Kaibab National Forest 
800 South 6th Street 
Williams. Arizona 86046 

Dear Mr. Lindquist 

. Energy Fuels Nuclear has brought to Southern Utah and Northern 
Arizona a high.er standard of living. They have provided over 
150 jobs" Jobs are needed in our area. 

I am encouraging support of the Canyon project proposed by 
Energy Fuels Nuclear. 

Energy Fuels Nuclear is an outstanding employer. They are 
conscientious and responsible for their employees and their 
envoronmental management. Their presence has provided good 
quality jobs which are much needed in this area. 

We need the development of this uranium mine and strongly 
support this project. 

Forest Service Response 

Letters 177 through 238 all express support for the development 
of the Canyon Mine. The response to letter 90 also serves as a 
response to each of these letters. However, since each letter 
is unique and may emphasize different comments, all of these 
letters are reprinted. 
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quality jobs which are much needed in this area. 

We need the development of this uranium mine and strongly 
support this project. 

Forest Service Response 

Letters 177 through 238 all express support for the development 
of the Canyon Mine. The response to letter 90 also serves as a 
response to each of these letters. However, since each letter 
is unique and may emphasize different comments, all of these 
letters are reprinted. 
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I".r. Leonard A. Lindquist 
Kaibab National Forest 
800S. 6th Street 
lrIilliaJ:ls, AZ 86046 

I".r. and ~irs. Norman P.ammon 
Hwy. 89A 
Fredonia, AZ 86022 

Dear Sir: 

April 17, 1986 

It has come to our attention that various environmental groups 

are determined to terminate any exploration or mine development on 

public lands. How can so few radicals determine the future of the 

mass population? The closure of any mining development would have a 

serious setback on the local economies surrounding the Arizona Strip 

and Grand Canyon areas. The developed mines on these public properties 

have been well-planned and developed environmentally. The contract 

drillers and ~n{I have been conscious of the environment. 

The agreement that i::?l1I and the environmental groups 

established SOQe tioe'ago, opening and closing certain areas to 

exploration and mine development seems to me a compromise on 

EFl;I's part and a willingness to work with these environmental 

- groups. 'Why now are the environmentalist trying tohamper and 

violate their agreement? If these people had their way, we would 

see no development of any kind on public lands including forestry, 

mining, etc. We need these industries, not only for their 

products, but for their employment and economic benefits. 

In conclusion and specifically, we support the development 

of the Canyon and Pinenut mine sites proposed by i::F1:I or any 

other further mine development that is conscientiously planned. 

Yours truly, 

J>:r. and r·:rs. Norman Hammon 

L-18J 

Kaibab National Forest 
800 South 6th Street 
Williams, Arizona 86046 

Dear Mr Leonard Lindquist 

.,~.'-'.\;'j>, 

---'--::::-~// 

Blanding, Utah 
April 17, 1986 

I suP?ort Energy Fuels in~eveloping the Canyon project; ~nile it is 
in Arizona it can effect-bur economy. It could help keep our mill 
in Blanding running and would provide jobs for our truck drivers. 
~he closing of the mill was a sad thing and put many of our people 
out of work. ?eople had to move away and there are homes for sale 
allover town. With the opening of the mill some ·of our people are 
go~ng back to work. If our town is to servive there must be jobs. 
One of our nice little businesses has just folded, becaust there 
aren't people to sup,t)ort it. Our t.ax base has gone down and the to ..... n 
and county are suffering. 

I believe in protecting the environment but I don't think it should 
be for just a few. I think the welfare of the majority should be the 
primary concern of the government. 

Sincc.relY" , 

L- ~81 

I".r. Leonard A. Lindquist 
Kaibab National Forest 
800S. 6th Street 
lrIilliaJ:ls, AZ 86046 

April 17, 1986 ---/.' ~~J-"'-" • . '; r·, . 
1;2H • . ,.,:') 
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have been well-planned and developed environmentally. The contract 
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violate their agreement? If these people had their way, we would 

see no development of any kind on public lands including forestry, 

mining, etc. We need these industries, not only for their 

products, but for their employment and economic benefits. 

In conclusion and specifically, we support the development 

of the Canyon and Pinenut mine sites proposed by i::F1:I or any 

other further mine development that is conscientiously planned. 

Yours truly, 

J>:r. and r·:rs. Norman Hammon 
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Kaibab National Forest 
800 South 6th Street 
Williams, Arizona 86046 

Dear Mr Leonard Lindquist 

.,~,'.);'j./ 

.. .,--::::-~// 

Blanding, Utah 
April 17, 1986 

I suP?ort Energy Fuels in~eveloping the Canyon project; ~nile it is 
in Arizona it can effect-bur economy. It could help keep our mill 
in Blanding running and would provide jobs for our truck drivers. 
~he closing of the mill was a sad thing and put many of our people 
out of work. ?eople had to move away and there are homes for sale 
allover town. With the opening of the mill some ·of our people are 
go~ng back to work. If our town is to servive there must be jobs. 
One of our nice little businesses has just folded, becaust there 
aren't people to sup.tJ0rt it. Our t.ax base has gone down and the to ..... n 
and county are suffering. 

I believe in protecting the environment but I don't think it should 
be for just a few. I think the welfare of the majority should be the 
primary concern of the government . 

Sincc.relY"" , 
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HAVE DRILLS,WILL TRAVEL 

ENERGY DRILLING & DEVELOPMENT CO. 

P.O. DRAWER E. BLANDING. UTAH 84511 

(801) 678-2711 
(801) 678-2196 

April 16, 1986 

Mr. Leonard A. Lindquist 
Kaibab National Forest 
800 South 6th Street 
Williams. Arizona 860116 

RE: Energy Fuels Nuclear, Inc. 
Canyon Project 

Dear Sirs: 

! (-,t 

.f . 

. ---~ .• // 

We would like to express our concern regarding the Canyon 
Project. We would like to see this Project developed according to the 
plans laid o~ by Energy Fuels. 

The economy of our company and our community is directly effected 
by the development of this mine even though it is located in Coconino 
County. Arizona. The ore from this mine will be hauled by a number 
of local trucks to a mill just south of Blanding which employes a number 
of local residents. So you can see how this directly and indirectly 
affects our community. 

Our company has dealt with Energy Fuels for many years and 
has always found them to be an honorable company and conscious of 
the environment to an extent more than is required by law. 

Thank you for your attention to this matter. 

Very truly yours. 

ENERGY DRILLING & DEVELOPMENT CO. 

~~ W. E. Hoggard 

WEH:n 

L-182 

Mr. Leonard A. Li.rrlquist 
Kaibab National Forest 
800 South 6th Street 
Williams, Arizona 86046 

Dear Mr. Li.rrlquist: 

April 15, 1986 

As a resident of Blancling, Utah, I urge yo.Jr support of the 
Canyon Project. 

Having been laid off fran a good job by Energy Fuels when the 
Uranium Mill was close:l in 1982, I personally knCM the need to de
velop new ore bcxlies. The Mill is now open again and though I have 
fourrl other anployxrent, I urge you to supp:::>rt Energy Fuels and their 
developnent of the Canyon Project. This Mine will help to keep the 
Mill open and prOlTide needed jobs. 

I have e<Jery faith that Energy Fuels will de<Jelop the project 
and yet protect the envirorunent as is possible. They are a good 
canpany and ~ of the IlOst trus~rthy people I could e<Jer rope 
to know. 

I and my family urge and thank you for your suWOrt of the Canyon 
Project. 

~~'~ 
/~~:~----~3~~~'(~2J 

Blanding, Utah 84511 
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Mr. Leonard A. Li.rrlquist 
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Blanding, Utah 84511 
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.8 RAYMOND RICK 

FAMILY DENTISTRY 

LYMAN. DMD-

L-18~ 

28 NORTH MAIN STREET 
BlANDING. UTAH 84511 

(801) 678-2615 

KENNETH SILLIMAN 
Trucking .nd lulldozlng 

'hone 5M4454 
'.0. lox W 

GREEN RIVIR, UTAH 

April 16, 1986 

Mr. Leonard A. Lindquist 
Kaibab National Forest 
800 South 6th Street 
Williams, Arizona 86046 

Re: Canyon Project - Coconino Co., AZ. 

Dear Mr. Lindquist: 

I am writing you in support of the Canyon Project. My 
father (now deceased) and myself have been involved in the 
uranium business since 1934 working in various fields of the 
industry. We own our own claims, have our own mines that 
we have produced from, and also· have our own equipment for 
hauling the product. As a result of the decline in the 
uranium industry in our area, we erre forced to cease 
operation of our mines and consequent"ly our hauling end of 
the business also. At that time, we began leasing out to 
other people whenever possible. We are currently working in 
the Kanab area hauling, enabling me to maintain my equipment 
and business. 

In our immediate area the decline in this industry has 
completely closed down all mines (including the Energy Fuels 
operation on the San Rafael Site) leaving our area with a 37% 
unemployment rate equalling out to virtually no employment 
available in this area.. Energy Fuels was a very well supported, 
~ompany in this area as they maintained a very conscientious 
and dependable operation. I and my father personally worked 
with· Energy Fuels in the Yellow Cat area where our mines are 
located with a most favorable working relationship. At the 
present time, even though their operation is inactive, the 
site of their mine on the San Rafael is still maintained and 
checked regularly. 

I urge you to seriously consider working with this firm, 
therefore allowing badly needed employment to be available 
to the immediate area as well as extending into our area 
where we desperately need the jobs. 

Should I be of any further assistance in this project, 
please do not hesitate to contact me. 

KBS/ss 

Sinc~. / _D~ 
I~#~-~' 

K~ Blaine Silliman 
Owner 

L-1B5 
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M.r Leonard A. Lindquist 
Kaibab National Forest 
800 South 6th Street 
Williams. Arizona 86046 

Dear Mr. Lindquist. 

Blandin'. Utah 
April 19. 1986 

I'le understand there is opposition bein,:; raised to the developement of an 
undernround uranium mine in Coconino County. Arizona, known as the Canyon site. 
\~e also understand this developement will affect the operations of the Ener']y Fuels 
plant in Blandins, Utah. 

We feel very strongly that this mine should be allowed developement. We have 
two sons enployed at the Energy Fuel facility. They are younS men with families 
to fupport, who desire to remain in this area to live; and it would be a severe 
blow to us personally, as well as to them. if they had to leave home to make a 
livinq. 

There is an economic concern for us as well. We are both employed at a local 
Grocery business and depend greatly on the patronare of Enerry Fuels and Umedco 
employees.' This plant has been a oreat stimulus to our entire community as a whole 
and it would be a tragic economic blow to this area to loose the benefit of its 
operations in our community. 

The Energy Fuels plant has always been very responsible in its operations and 
enviornrnental awareness and we welcome it as a very desireable neiGhbor. 

We live in a very beautiful part of the world, and we all enjoy its scenic 
beauty, but we feel that both in'terests can be served. We are tired of beine: told 
her'" in southeastern Utah what we may. or may not, do for a livin. I:e ",ould like to 
see the developement of any uranium mines which will benefit us here in :landino. 

Sincerely, 

t,Lf-.--, jdva' ,t:v/~ 
--))10..14' ~/~ )JJ'Jo?Uc.. 

Ellis and Mibel June Palmer 
461 S. 100 E. (83-1) 
Blandin~, Utah 84511 
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M.r Leonard A. Lindquist 
Kaibab National Forest 
800 South 6th Street 
Williams. Arizona 86046 

Dear Mr. Lindquist. 

Blandin'. Utah 
April 19. 1986 

I'le understand there is opposition bein,:; raised to the developement of an 
undernround uranium mine in Coconino County. Arizona, known as the Canyon site. 
\~e also understand this developement will affect the operations of the Ener']y Fuels 
plant in Blandins, Utah. 

We feel very strongly that this mine should be allowed developement. We have 
two sons enployed at the Energy Fuel facility. They are younS men with families 
to fupport, who desire to remain in this area to live; and it would be a severe 
blow to us personally, as well as to them. if they had to leave home to make a 
livinq. 

There is an economic concern for us as well. We are both employed at a local 
Grocery business and depend greatly on the patronare of Enerry Fuels and Umedco 
employees.' This plant has been a oreat stimulus to our entire community as a whole 
and it would be a tragic economic blow to this area to loose the benefit of its 
operations in our community. 

The Energy Fuels plant has always been very responsible in its operations and 
enviornrnental awareness and we welcome it as a very desireable neiGhbor. 

We live in a very beautiful part of the world, and we all enjoy its scenic 
beauty, but we feel that both in'terests can be served. We are tired of beine: told 
her'" in southeastern Utah what we may. or may not, do for a livin. I:e ",ould like to 
see the developement of any uranium mines which will benefit us here in :landino. 

Sincerely, 

t,Lf-.--, jdva' ,t:v/~ 
,., J 1 

-771o..J!4 ~/~ J ~'J4U(,. 

Ellis and Mibel June Palmer 
461 S. 100 E. (83-1) 
Blandin~, Utah 84511 
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Mr. Leonard A. Linquist 
KaHab National Forest 
800 South 6th Street 
Williams, Arizona 86046 

Dear Mr. Lindquist I 

1J( S Y r;o-,;3 " . 1'': ))(. / 
South Jordan, Utah (-1 YJ-
April 22, 1986 

We are in support of Energy Fuels Nuclear, Inc. and their 
proposal to develop the Canyon Project in Coconino County, Arizona, south 
of the Grand Canyon. 

We f.eel the development of this mine is important to the 
energy independence of this country. The economies and well being of the 
people in Northern Arizona and Southern Utah will be affected by this 
project with regard to jobs and tax revenue. 

Operational safety and environmentally sound projects have given 
Energy Fuels a good record. Uranium mines and mills, and coal mines in 
many western states have been operated by them. We feel they contribute a 
great deal to the communities wherein they operate. 

Many businesses and jobs of many people in Southern Utah and 
Northern Arizona are dependent on approval being given to Encgy Fuels to 
develop this property. , 

We would appreciate your doing everything you can to expedite 
such approval. 

QZ~ 
Dale C. Hansen 
Hansen Trucking 

L-192 

f \ 

L-193 

Mr. Leonard A. Linquist 
KaHab National Forest 
800 South 6th Street 
Williams, Arizona 86046 

Dear Mr. Lindquist I 

'I \." \VilE . ')0-... :;:::,1; 1<.- 1/1, ~, ::_ 

South Jordan, Utah (I ),J
April 22, 1986 

We are in support of Energy Fuels Nuclear, Inc. and their 
proposal to develop the Canyon Project in Coconino County, Arizona, south 
of the Grand Canyon. 

We f.eel the development of this mine is important to the 
energy independence of this country. The economies and well being of the 
people in Northern Arizona and Southern Utah will be affected by this 
project with regard to jobs and tax revenue. 

Operational safety and environmentally sound projects have given 
Energy Fuels a good record. Uranium mines and mills, and coal mines in 
many western states have been operated by them. We feel they contribute a 
great deal to the communities wherein they operate. 

Many businesses and jobs of many people in Southern Utah and 
Northern Arizona are dependent on approval being given to Encgy Fuels to 
develop this property. , 

We would appreciate your doing everything you can to expedite 
such approval. 

~:~ 
Dale C. Hansen 
Hansen Trucking 
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K. HOGGARD & SONS LOGGING 
P.o. Box 487 

Monticello. Utah 84535 

Bus. (801) 587·2033 Res. (SOl) 587-2683 

Mr. Leonard A. Lindquist 
Kaibab National Forest 
800 South 6th Street 
Williams, Arizona 86046 

Gentlemen: 

April 16, 1986 

Our company would like you to note that we are in favor of 
Energy Fuels Nuclear, Inc. developing .their Canyon Project on 
schedule. 

. Alth~ugh this proposed development is located in Coconino County, 
Arizona, It .affect~ us and those in our community and nearby communities 
as the ore IS hauled by . local trucks to a mill south of Blanding a 
nearly community. ' 

In addition, Energy Fuels has been a dependable and conscientious 
company and very responsible with regard to environmental management. 

Your attention to this matter is greatly appreciated. 

Very truly yours, 

K. HOGGARD & SONS LOGGING 

tcH:n ~: 
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K. HOGGARD & SONS LOGGING 
P.o. Box 487 

Monticello. Utah 84535 

Bus. (801) 587·2033 Res. (SOl) 587-2683 

Mr. Leonard A. Lindquist 
Kaibab National Forest 
800 South 6th Street 
Williams, Arizona 86046 

Gentlemen: 

April 16, 1986 

Our company would like you to note that we are in favor of 
Energy Fuels Nuclear, Inc. developing .their Canyon Project on 
schedule. 

. Alth~ugh this proposed development is located in Coconino County, 
Arizona, It affects us and those in our community and nearby communities 
as the ore is hauled by . local trucks to a mill south of Blanding a 
nearly community. ' 

In addition, Energy Fuels has been a dependable and conscientious 
company and very responsible with regard to environmental management. 

Your attention to this matter is greatly appreciated. 

Very truly yours, 

K. HOGGARD & SONS LOGGING 

tcH:n 
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Mr.Leonard A. Lindquist 
Kaibab National Forest 
800 South 6th Street 
Williams, AZ 86046 

Dear Sir 

April 17 1986 

I am writing to ask your support of theCayon project. 
Energy Fuels is a very reputable Company. Iworked for them when they 
first built their Mill Here in Blanding. They are a very concerned Company. 

To Shut this mill down because of a lack of ore to process would be a real 
econo/llic blow to Citzens of both Kane and San Juan Countys. This woilld 
not only affect the people who wotk in the mill here in Blanding but would 
also affect the miners, the Trucking Company and Drivers and many other 
related bussiness. 

Energy Fuels is a company that is very concerend about Enviromental Management 
and they have a very good record. 

In closing I hope that you will give your support to this project. It is 
very important to the economy of this area. 

S~~/{7~ 
Kim H. ::ton . ()7 ') 

Elk Ridge Restaurant 
Blanding. Utah 84511 

L-196 

~ @k/A1~ @flU'. 
533 East t:n;~: ~dx 488 
Monticello, Utah 84535 (801) 587·2258 

Dear Mr. Lindquist, 

I am a small business owner here in Monticello, Utah and 
I am very copcerned with the progress of the Canyon Project. 
This project is very important to all of us that live and 
pay taxes in this area, because of the added revenue which 
this project contribues to the area. Our future business 
plans and growth is greatly based 0]1 the future of such 
mining operations such as the CAn¥DD'· project. I would 
like to express my support of the project and would hope 
tha.t . you are doing all you can to see that the prC)ject 
continues. If there is any thing else that I can /fo to 
help encourge pr09ress I would appreciate the oppoutunity 
to do so. 

Buiclc • ChsvroIet • 0idsm0biJe 
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Monticello, Utah 84535 (801) 587·2258 

Dear Mr. Lindquist, 

I am a small business owner here in Monticello, Utah and 
I am very copcerned with the progress of the Canyon Project. 
This project is very important to all of us that live and 
pay taxes in this area, because of the added revenue which 
this project contribues to the area. Our future business 
plans and growth is greatly based 0]1 the future of such 
mining operations such as the CAn¥DD'· project. I would 
like to express my support of the project and would hope 
tha.t . you are doing all you can to see that the prC)ject 
continues. If there is any thing else that I can /fo to 
help encourge pr09ress I would appreciate the oppoutunity 
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~.:; April 21, 1986 

Mr. Leonard A. Lindquist 
Kaiabab National Forest 

~ . . 

800 South 6th Street / 
Williams, Arizona 86046 

REFERENCE TO: Canyon Project 

Dear Sir: 
This is to inform you that we think this mine could be mined 

and the area restored without any undue degredation to the surround
ing environment. 

There are several hundred jobs involved in this project; and 
the area, as you know, is depressed economically. 

c.c. 

Which is better: To feed the chipmunks or the children? 

Senator Ivan Mathason 
Representative Jim Yardly 
Representative Ray Schmutz 
Senator Jake Garn 

L-199 

Walter K. Steed 

i, 1_ : . '" 
I ~ I -; I _ -

i --
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Mr. leonard A. Lindquist 
Kail::ab National Forest 
800 South 6th Street 
Williams, ArizC!1a 86046 

Dear Sir: 

Mr. & Mrs. Philip L. Palmer G 
& Family . 

330 W. 100 N. (29-2) &:-:- '{: '. 
Blanding, Utah 84511 ' P-: <';'. -... 

April 18, 1986 I ~~~ S· 
~ ~ .... 

We are Writing to register Our support in favor of Canyon Mine 
Project located in Coconino Coonty, ArizC!1a sane 13 miles SCXlth of 
Grarrl Canyon. We are residents of Blanding, Utah because \\'e \\'ere 
fortunate to find arploynent here less than eight years ago. orb 
allCM this mine project to proceed will go along way to help arploy
ment in our area. 

We consider nuclear power a great National asset am one of the 
cleanest, safest an::i Irost efficient sources of energy available. 

We have been directly involved with the operations of Energy 
Fuels in our area and are impressed with their awareness of their 
SlrrOUl'dings, their neighbJrs, and \\'e are impressed with their can
mittment to. a quality envirorrnent. Please consider our suwort. 

Respectfully, 

~J(wlr.. ~~ 
P'l~;;r'Palmer 

L-200 

~,.2.I, .?? 

'77}zJ.J?d~/ t2.J'Jf~«;aJ: 

VL-II 5/62 

L-201 

,. I L. :: ~')7'11 
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HAVE DRILLS, WILL TRAVEL 

Mr. Leonard A. Lindquist 
Kaibab National Forest 
800 South 6th Street 
Williams, Arizona 86046 

RE: Energy Fuels Nuclear, Inc. 
Canyon Project 

Dear Sirs: 

Please note our opinion that the Canyon Project be continued as 
planned by Energy Fuels. 

In our many dealings with Energy Fuels, they have always proven 
themselves to be a responsible company, especially regarding environmental 
management. 

Even though this Project is located in Coconino County, Arizona, 
it will directly affect our company and our community as local truckers 
will be involved in hauling the ore and the ore will be processed at 
a mill located just south of Blanding which employes many local 
residents. 

We appreciate your time In considering our opinion on this matter. 

WEH:n 

Sincerely, 

EDDCO EXPLORATION, INC. 

~~~ 
W. E. Hoggard, Jr. 
President 

L-20'l L-203 
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Mr. Leonard A. Lindquist 
Kaibab National Forest 
800 South 6th Street 
Wi ll1ams, Ari zona .86046 

Dear Mr. Lindquist: 

f "Irn 22, 1986 

I should like to request your support of the Energy Fuels Nuclear 
proposed development of the urani um mi ne known as the Canyon project. 

In view of the depressed state of the economy in Northern Arizona and 
Southern Utah, the opening of this mine would be of great value to the 
people in these areas. 

I sincerely urge your support of this project. 

L-2Cl 

Mr. Leonard A. Lindquist 
Kaibab National Forest 
800 South 6th Street 
Wi ll1ams, Ari zona .86046 

Dear Mr. Lindquist: 

f "Irn 22, 1986 

I should like to request your support of the Energy Fuels Nuclear 
proposed development of the urani um mi ne known as the Canyon project. 

In view of the depressed state of the economy in Northern Arizona and 
Southern Utah, the opening of this mine would be of great value to the 
people in these areas. 

I sincerely urge your support of this project. 
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~~. Leonard A. Li~dquist, 

I ~ould li~e to express :y C2nee~ abeut the eo~troversial issue ee~eer~ir.~ 
und.ergrc~'1d Ura.'1i:;.::: :::i~ir.g oit::e Ganyen projee't, propesed by 2:::ergy Fuels :::'e. -
Al tho~n. there are so::e orga.-:izatic~s areu::d that · ... oule. lue te step all ~rar.i'.l!:, 
=ir.ir~ ae'tivity ~ Jrar.iu:: ;rod~c'tCa, those groups have not~i~e to lese by suer. ae~ic~. 
~hese of us .... no live ar.d 7RY -:0 :x.&ite a livir.g in seuthern 'Jtan &: :;or-;::err. Arizena, 
need -:he oppor'tunity fer e~le~eat &: ~onies in our business eo~unit1, as ~rar.i~, 
~L'1ing & milling ccntribute sucstantially to the local ecenocy • 
.2nergy Fuels Nuclear Inc. has ope:sations cu..--rently .... orkir"J in 'the .:.rizo~a strip & 
other area,s ~ith Uraniu:: ae~i'lity. ~ergy Fuels ::uelear ~c. have in the past. 
and. ~ill in the fu'ture. I feel, been very responsible, e~seientieus operators .... ith. 
an excellent establisned reeerd of good environQental :ar.agement. 
The Canyon ~L'1e prcject south of the Grar.d Canyon ..... ill prcvide ~eh needed emplGTCe~~, 
for people frem the '~illiams,:l~-staff, ~'1d Aanab area's as .... ~ll as the people in -;~e 

Elanding Utah, area .... here the ore ~ill be snipped for processing. 
I feel r:;y ·lie .... s are valid in this :lla"t'ter, as ! owr. and operate ,uality :::t::illing, 

Inc. based in Blanding Utah, & FlllgStaff Arizona. 
I nave observed ~ergy Fuels mining operaticns firsthand, therefore, I can say, 

Energy Fuels ~iuclear Inc. is a dependable, conscien'tious, operator with an establish"!!:: 
record of responsible enviremental practice. 

Thank you 

~//~ 
~uality ~illir.g Inc. 
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Mr. Leonard A. Lindquist 
Kaibab National Forest 
800 South 6th Street 
Williams, Arizona 86046 

Dear Sir: 

"Ebx ~~~ ".,".;~'.,.- ..• _'-
Green River Utaq.~ I. ',.. " 

April 21. 1986 /" .'., 
I 

'this letter is in support of opening the CANYON project 
in Coconino County. 18 miles south of the Grand Canyon. 

My truck is o£ the haul from that area to the operating 
mill at Blanding, Utah. Opening this mine would not 
only add ~o tne local work force, but also would keep 
our fleet running, as well as stabalize the mill at 
Blanding. This whole operation is a small part of 
'the endangered mining industry of the Western U.S., but 
it 1s much easier to expand an 1naus~ry ~han to start 
one. If uranium prices advanced, it would take several 
months to get the mines running again, but with. one 
already working, production could be increased overnight. 

Experienced miners of the northern Arizona area will 
have to find other work if mines are closed or not 
opened, and many of them will probably not return to 
the industry no matter how good it gets in the 
future. To hold this work force together and to 
staba11ze a sector of the industry, it is most important 
to utilize every opportunity. 

Energy Fuels Nuclear Company is willing to open this 
mine. and is now being evaluated by Federal Agencies, 
including yours. As a concerned party of tnis matter 
of opening the CANYON mine, I'urge you to give it every 
consideration in keeping a going operation a part 
of yo~r economy. 

Sincerely yours, 

L-~13 L-21f 
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April 23, 1985 

Mr. Leonard A. Lindquist 
Kaibab national Forest 
800 south 6th Street 
williams, AZ 86046 

Dear Mr. Lindquist: 

This is in support of Energy Fuels Nuclear, Inc. and their idea of 
developing the canyon ~ojectinArizona. 

This is irrportant to the economy of Southern Utah as well as to Arizona. 
The jobs that are created for San Juan County are beneficial to that 
county's economy and also provides jobs for us that live nearby. 

Having worked around Uranium for over 30 years, I know of the 
outstanding job that Energy Fuels provides in operating a safe project. 

Please do everything in your power to help get this approved. 

Thank you, 

{l.tUy~c:dIl~ 
C. ~ibbons Trucking 
198 N. 400 w. 
Price, Ut 84501 

L-214 

April 2~, 1986 

Mr. Leonard Lindquist 
Kaibab National Forest 
800 South 6th Street 
Williams, Arizona 86046 

Dear Mr. Lindquist: 

I am a Heavy Equipment Operator with Energy Fuels Nuclear of Fredonia, 
Arizona. The proposal that this company has for construction of a 
uranium mine in Coconino Co~ty, Arizona, known as the Canyon site, 
needs to be approved,' 

I have never worked for a company previously that was as conscientious 
of environmental practices as Energy Fuels is. In my work, and person
ally as an individual, I have always tried to play my part in helping 
them in meeting environmental requirements. 

I worked for Energy Fuels in Blanding, Utah, for three and one-half 
years. During this time; I was involved with the reclamation project 
on the Elk Mountain in San Juan County. Having lived in the area all 
my life, I can honestly say that the site looked a hell of a lot better 
after the reclamation than it did before. 

I was laid off from Energy Fuels in March of 1983, due to the economic 
conditions of the uranium industry. In December of 1985, I was fortu
nate to be rehired by this company in Fredonia. Pulling up roots and 
having to relocate my family at 50 years of age isa traumatic experi
ence, one that I hope I don' t . have to repeat. There is a critical 
need for employment opportunities in this area: and if this proposal 
is not approved, family heads will be out of work. 

I urge your support of this proposal and will coJlllllit to you that I will 
do my part as an operator for Energy Fuels to see that the environmen
tal requirements are met or exceeded. 

Again, I urge your support. 

Sincerely, . 

P.O. Box 1117 
Kanab, Utah 84741 
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Monticello. Utah 
April 23. 1986 

Hr. Leonard A. Lindquist 
Kaibab National Forest 
800 South 6th Street 
Williams. AZ 86046 

Dear Hr. Lindquist: 

I am writing to offer my support to the approval of the opening 
of the Canyon project. As a citizen of San Juan County. Utah. 
I am vitally interested in seeing uranium development continue. 
Employment opportunities are greatly enhanced in San Juan County 
when uranium is available to support the mill in Blanding. Utah. 

The mill in Blanding is the only industry in San Juan County 
and as such is a major employer of the area. The mill was forced 
to close for several years and has only recently opened. It is 
vital we maintain this industry for the economic value it pro
vides to this rural area • 

While I realize that mining produces environmental impacts. I 
am confident your agency has the expertise available to minimize 
the damage to an acceptable level so that we. the public. may 
truly enjoy the best of both worlds. 

Sincerely. 

Kenny R.. Christensen 

~L6%'~ 
Kenneth R. Christensen 
P. O. Box 337 
Monticello. Utah 84535 

L-216 

April 25, 1986 

Mr. Leonard LindqUist 
Kaibab National Forest 
800 South 6th Street 
Williams, Arizona 86046 

Dear Mr. Lindqui st: 

-:'-'-

I am writing this letter in support of Energy Fuels Nuclear's 
proposal to open a uranium mine in Coconino County, approximately 
13 miles south of the Grand Canyon at the canyon site. 

As an employee with the Utah Job Serivce, I have worked closely 
with this company and their hiring needs. I have found them to 
be an exceptional employer to work with. 

The people in Kane and Mohave Counties have benefi~ed from this 
employer in terms of employment. They have been a good employer 
with good wages and benefits. It woulq be devastating to the 
economy of these counties if this employer weren't permitted to 
continue with long-term employment. 

Before transferring to the Kanab Job Service eight months ago, I 
was working in Blanding, Utah, where the primary industry was 
uranium. This is where I first experienced working with Energy 
Fuels. They are a company that is very conscientious of being on 
top of what is required of them in this industry. I have seen the 
reclamation work that· has been done after the completion of a pro
ject; and without hesitation, I can say that the site was in a lot 
better condition than when it was started. 

In the 15 years that I have worked with the Job Service, I have 
seen many heads of households out of work. It is impossible to 
really know the mental and emotional stress these men go through 
when the unemployment is not due to their work habits of skills, 
but to circumstance. There is such a s:10rtage of enployr.lent 
opportunities that men have to go and take whatever they can get. 
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Monticello. Utah 
April 23. 1986 

Hr. Leonard A. Lindquist 
Kaibab National Forest 
800 South 6th Street 
Williams. AZ 86046 

Dear Hr. Lindquist: 
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Sincerely. 

Znnet R •. Christensen 

-~L6%'~ 
Kenneth R. Christensen 
P. O. Box 337 
Monticello. Utah 84535 
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Williams, Arizona 86046 
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This quite often results in family separations and financial dif
ficulties. If the Pinenut project is approved, it will mean a 
continuation of employment and additional jobs. It is estimated 
that at full production Energy Fuels will hire an additional 30 to 
50 new people. If the project is not approved, it will mean a de
cline in employment as the other existing mines are mined out. 

I urge your support for this project to continue with the economic 
growth of Southern Utah and Northern Arizona. Energy Fuels Nuclear 
is a good company, and I am confident they will adhere to any re
quirements asked of them. 

April 25, 1986 

Mr. Leonard Lindquist 
Kaibab National Forest 
800 South 6th Street 
Williams, Arizona 86046 

Dear Mr. Lindquist: 

I am writing to inform you of my concern and approval of the uranium 
mine which Energy Fuels has proposed, the mine being the Canyon site 
location in Coconino County, Arizona, approximately 13 miles south 
of the Grand canyon. 

Working for Job Service in Kanab has be~n a very eye-opening experi
ence. Many people visit the office to either seek work or file for 
unemployment insurance benefits. Unemployment rates in this area 
often run in double-digit figures. There are seasonal layoffs which 
have an impact to our area, and many, many people are seeking work. 
Energy Fuels maintains a year-round, steady work force of over 150 
employees. This employer has stimulated our economy and given the 
opportunity to both men and women to work. Energy Fuels has been a 
company that cares about its employees. 

I have personally visited some of their site locations, and feel that 
the reclamation has far surpassed by expectations. In my opinion they 
have established a record of responsible environmental management. 

I feel that we should allow responsible operators opportunities to de
velop projects that are beneficial to them and yet beneficial to others 
by providing jobs. I feel that companies that come into the area and 
exploit the resources without concern of environmental management 
should not be allowed: however, Energy Fuels is not that kind of an 
operator. 

I totally support the project at the Canyon site. 

Sincerely, 

~~~(2~~ 
Karen Alvey 
P.O. Box 356 
Kanab, Utah 
84741 
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April 24, 1986 

Mr. Leonard A. Lindquist 
Kaibab National Forest 
800 South 6th Street 
Williams, Arizona 86046 

Dear Mr. Lindquist 

The approval of the uranium mine located in Coconino County, 
Arizona called Canyon is desperately needed. 

Energy Fuels should be allowed to develop the Canyon project. 
It would provide employment which is needed to the people of 
southern Utah and northern Arizona. . 

The rural areas need employers who hire on primary jobs which. 
Energy Fuels have and will continue to provide. With the 
approval of the Canyon project additional employees would be 
needed. 

Energy Fuels is a good employer and has always shown to be 
conscientious and responsible environmental managers. 

Support on this project is needed. 

Sincerely 

L-219 

Mr. IeonardA.Lindqui.st 
Kaibab National Forest 
800 South 6th Street 
Williams, Arizona 86046 

Dear Sir: 

Mr. & Mrs. Jeff Black , Family 
565 N. 100 W. (21-8) 
Blandin:], Utah 84511 
April 18, 1986 

This letter is to tell you of our SUFPXt for the CanyOO Mine 
Project. 'Ib allow the mine to proceed \<WQlld be a positive decision 
because of the use of the rescurce. '.lbe project \>Olld help the 
arployrrent and ec:xmany in that area of the State plus our area here. 
We feel nuclear energy has received a bad rap fran the media and 
~ favor its use. 

We can also pass on a favorable catplirnent for Energy FUels 
Canpany ~ lrOlld operate the mine. QJr experience with their 
opeJ;ations, their managanent and policies, and the poople ~. w:lI'k 
for them has all been positive. Please consider our support in 
favor of this proposed project. 

Respectfully, 

/I(~ 
Jeff Black 
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April 24. 1986 

Hr. Leonard A. Lindquist 
Kaibab National Forest 
800 South 6th Street 
Williams, ARizona 86046 

Dear Hr. Lindquist 

The proposed uranium mine located in Coconino County. Arizona. 
called Canyon has my total support. 

Energy Fuels Nuclear has an excellent track record of being 
dependable' and very conscientious as a responsible environmental 
manager. 

Energy Fuels Nuclear has also provided over 150 jobs that has 
stimulated the economy and a higher standard of living for the 
people in both Northern Arizona and Southern Utah. These jobs 
have provided people opportunities to work for good wages 
year around. 

Unemployment has always been high in our area but because of 
Energy Fuels Nuclear there have been over 150 people working 
who might not be working at this time. 

Support and approval of this project would mean an additional 
30 to 70 jobs. It might mean a job for myself or my family and 
it also might mean one of my children can remain at home to 
work. 

Rural areas need employers like Energy Fuels Nuclear. It 
needs this uranium mine for jobs. 

Please support this project. 

Sincerely 

L-223 

GREATER KANE COUNTY AREA 

~Bt~ OF ~OMMERC£ 
C~~ "Home of w .. ",. H"pitJ;ty" 

P.O. Box 369 Kanab. Utah ... 741 

Mr. Leonard A. Lindquist 
Kiabab National Forest 
800 South 6th Street 
Williams, Arizona 86046 

Dear Sir: 

(SOl) 644-5229 

April 23, 1986 

I am writing to express 'my concern relavent to the mineral 
developement of public land and specifically the projects now 
under consideration and known as the Pinenut and Canyon projects. 
With the laws and regulations now in place that control mining 
activities from start to final reclamation, I fully support the 
developement of our mineral resources en public lands. 

I would urge you to support mineral developement under 

the present guide lines. 

Glen Martin 
Box 1161 
Kanab, Utah 
84741 

Sincerel,.; 

~~~~ 
Glen Martin 
Citizen, bussnessman and 
past officer of the C ot C. 
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60 NORTH MAIN 

PHIL 8. ACTON 
CERTIF"IED PU8LIC ACCOUNTANT 

BLANDING. UT B<lSll 

(801) 678-2758 OR 678-2127 

Mr. Leonard A. Lindquist 
Kaibab National Forest 
800 South 6th Street 
Williaas. Arizona 86046 

Dear Mr. Lindquist. 

April 22. 1986· 

As a concerned citizen and businessaan of San Juan County I 
atron2ly support Ener2Y Fuels Nuclear. Inc. in their efforts to 
open and operate the underground uraniua aine known as the Canyon 
Project. 

As you are aware there is a uraniua aill just nine ailes south of 
Blandin2. The approval of this project will enhance eaployaent 
opportunities as a result of the ore ained and ailled. 
Additionally there are scores of uneaployed ainers throughout 
northern Arizona and southern Utah who will have a chance at 
obtainin2 gainful eaployaent if this project is approved. 

Froa an environaental view Ener2Y Fuels Nuclear. Inc. is as 
conscientious an operator as there is. They have restored past 
aining and exploration sites with the utaost skill and care. I 
every reason to believe they wIll do the saae throu2hout .the life 
of this project. 

Energy Fuels Nuclear. Inc. has been present in our coaaunity for 
nearly a decade and have never been anything but beneficial to 
the residents of this county. I aa very confident they will 
prove theaselves a fair eaployer. an environaentally concerned 
corporation and. a healthy presence in all towns and counties 
they deal with. 

Por these reasons 
open and operate 

encourage your aupport in 
the Canyon Project. 

Sincerely yours. 

ifl~ d.~ 
Phil B. Acton 

L-225 

their efforts to 

'}tedheen Gtee/de 
288 N 1ST W.· BLANDING. UTAH 84511 • (SOU 678-2415·2498 

Mr. Leonard A. Lindquist 
Kiabab National Forest 
800 South 6th street 
Williams, Arizona 86046 

Dear Sir: 

April 22, 1986 

I am writing in support of ·the Canyon Project. This nroject is essential 
to the economic well being of our community as the ore from this mine will 
be processed at the Energy Fuels 111111 near our community. 

This mill is a cependable and conscientious operator with a ~oo~ record 
of responsible enviromental management, and as a Blandin~ business woman an~ 
a member of the Blanding city council, r am fully aware of the economic benefits 
it gives us. Not only does· it help us in our tax base, but in em~loyment. We 
are in an area of high unemployment 

From a personal point of view, 1 came from a family of uranium miners. I 
have 5 brothers and numerous nephews who have spent their lives in the mines ~~~ 
have seen what the low price of uranium ~ the closure of the mines have ~one 
to them. 

I strongly urge you to support this project as we here in San Juan County, 
Utah do. 

Sincerely 'J ~ 

f{e.!~~ 
Clea S Johnson 
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RECORD OF DECISION 

USDA Forest Service 
Kaibab National Forest 

CANYON MINE PROPOSAL 
Final Environmental Impact Statement 

Coconino County. Arizona 

I. Introduction 
This Record of Decision documents my approval of a modified Plan of 
Operations for the Canyon Uranium Mine on the Kaibab National Forest. The 
alternatives considered and my rationale for selecting the preferred 
alternative are described in this Record of Decision. The environmentally 
preferred alternative is also identified. 

In October, 1984, Energy Fuels Nuclear, Inc . (EFN), submitted to the USDA 
Forest Service, Kaibab National Forest, a proposed Plan of Operations to mine 
uranium on unpatented mining claims on the Tusayan Ranger District. The 
proposed mine is located in Coconino County, Arizona, approximately six miles 
south of the community of Tusayan. 

A detailed description of the proposed mine operations can be found in the 
Environmental Impact Statement (EIS). In brief, the proposed Canyon Mine 
would involve underground mining of a breccia pipe uranium deposit and would 
require disturbance of approximately 17 acres for the mine shaft and sUl'face 
facilities. Ore from the mine will be trucked to t.he licensed mill near 
Blanding, Utah. 

When the Plan of Operations was submitted, the Forest Service sought public 
review and cormnent on the pr'oposal to assist in determining the appropriate 
level of analysis and documentation required under the National Environmental 
Policy Act (NEPA). The Forest Service decided the preparation of an EIS was 
warranted and a notice to prepare an EIS was published in the Federal 
Register on April 30, 1985. 

A Draft EIS was prepared and released to the public on February 28, 1986. A 
Final E1S, including public comments on the Draft E1S and Forest Service 
responses, was completed and released on September 29, 1986. The purpose of 
the E1S was to present i nformation to allow for an informed decision on 
whether to r eject, accept, or accept with modifications the proposed Plan of 
Operations. The E1S analyzed potential environmental, social and economic 
impacts of the proposed mine and developed and evaluated mitigation measures 
designed to minimize potential impacts from mining and ore transportation. 
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II. Decision 
"' decision is to select Alternative 5, the alternative preferred by the 
interdisciplinary team in the EIS. 

The Selected Alternative includes approval of a modified Plan of Operations 
for an underground uranium mine and allows EFN to choose between two ore 
transportation options: Haul Route #6, an all-highway route along Highway 
64 Interstate 40 and Highway 89 , from the mine site to Blanding; and Haul 
Ro~te #7 another southern route which crosses State and private lands on 
gravel r~ads near SP Crater. A detailed description and analysis of the haul 
route options considered and selected is provided in th~ EIS. If EFN.chooses 
to use Haul Route #7, it must negotiate the necessary rlghts-of-way wlth the 
State of Arizona and private landowners. 

Other important operational features of the Selected Alternative include : 

1. 

2. 

Expanded monitoring of soil , air and water to determine the 
envir'onmental impacts, if any, of mine operations and ore 
transport, and the need for imposing additional mitigation 
measures, if necessary; 

Construction of an overhead powerline from Highway 64 following the 
access road to the mine site; 

3. Transportation of mine workers by company van or bus; 

4. Modified surface water diversion structure to provide increased 
protection from storm runoff; 

5. Mitigation measures for the replacement of disturbed wildlife 
habitat and key wildlife waters; and 

6. Expanded mine reclamat i on plan. 

The operational components of the Selected Alternative are analyzed in detail 
in the EIS. The mitigation measures which have been adopted as part of my 
decision are described in Section VII of this Record of Decision. All 
practicable means to avoid, minimize and monitor environmental impacts have 
been adopted. 

III. A lternatives Considered 

Based on available data, all reasonable alternatives to the proposed Plan of 
Operations were developed and analyzed in the EIS. The following 
alternatives were considered in detail: 

Alternative 1 -- No Action, Disapproval of the Plan of Operations. 

No mine would be developed at the Canyon Mine site. While the Forest 
Service can impose reasonable environmental controls on a mining 
operation, we do not have the authority to disapprove a reason~ble 
operating plan for a mining operation which will be conducted ln an 
environmentally responsible manner. The use of this alternative, 

2 

however, is consistent with previous Forest Service administrative 
decisions to treat the no action mining alternative as the no project 
option. 

Alternative 2 Proposed Plan of Operations. 

This alternative is the Plan of Oper'ations as proposed by EFN, in 
October, 1984. 

Alternative 3 -- Modified Plan of Operations with Additional Monitoring, 
Mitigation and Haul Routes I' and 2. 

This alternative includes an expanded monitoring program for soil , air 
and water, an alternative haul route and additional mitigating measures, 
including the replacement of disturbed wildlife habitat and key wildlife 
waters . 

Alternative 4 -- Modified Plan of Operations with Additional Monitoring, 
Mitigation and Haul Route 15. 

This alter'native includes the monitoring and mitigation measures of 
Alternative 3, but considered different haul r'outes. Alternative 4 also 
includes company provided transportation for mine workers. 

Alternative 5 -- Preferred Alternative. 

The Preferred Alternative includes the monitoring program and mitigation 
measures considered in Alternatives 3 and 4, haul route options #6 and 
7, company transportation for mine workers and a surface powerline along 
the access road to the mine site. 

The project alternatives differ primarily in the level of monitoring and 
mitigation required, and the haul routes evaluated. The alternat i ves also 
consider different operational features of the mine, including power supply, 
worker transportation and surface water diversion. 

In addition to the alternatives described above, several other alternatives 
were considered but eliminated from detailed study in the EIS. Two 
alternatives that were initially considered as possible agency actions, but 
dropped from further consideration, were withdrawal of the land from mineral 
entry and patenting (fee title ownership of the mine site) of the lands in 
the area of the proposed Canyon Mine by EFN. Patenting remains a 
discretionary option still available to EFN, and the authority of the Forest 
Service to influence project mitigation and monitoring under this alternative 
would be much less. Other non-project alternatives considered but eliminated 
from detailed analysis as remote, speculative and conjectural, providing no 
additional information which could aid the public or the Forest Service in 
considering the impacts of the proposed Canyon Mine include energy 
conservation, alternative energy development and obtaining uranium from other 
sources. The reasons for eliminating these alternatives from detailed study 
are discussed in Chapter 2 of the EIS. 
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IV. Response to Public Comments 
Two hundred and thirty-eight letters wer'e received in response to the Draft 
EIS. The major concerns expressed in these letters fell mainly into the 
fol lowing broad categories : Proximity of the proposed mine to the Grand 
Canyon National Park, including the perception that the mine was l ocated 
within the boundaries of the Park; cumulative impacts of several uranium 
mines; potential for groundwater contamination; the "val uable mineral" test 
under the 1872 mining law ; radioact i ve dust exposure along haul routes; 
potential human health effects; effects on wildlife and wil dlife habitat; 
heavy truck traffic; and, opposition to the proposed mine because of social 
issues and controversy associated with the use of uranium. 

The EIS was revised to reflect the comments r'eceived on the Draft EIS. 
Important changes include: 

1. Addition of Indian religious concerns as an issue and concern. The 
potential impact of the Canyon Mine on Indian religious sites and 
practices was considered in the Draft EIS in conjunction with a 
general analysis of impacts on American Indians. Comments on the 
Draft EIS by the Hopi and Havasupai Tribes alleged that rel igious 
sites and practices would be adversely affected by the Canyon Mine, 
a concern which was not raised by the Tribes during scoping or 
earlier consultation with the Tribes. Based on those corrroents and 
continuing consultation with the affected Tribes, Indian religic·us 
concerns was added to the list of issues evaluated in detail by the 
EIS. The text of the EIS includes an expanded discussion of Indian 
religious sites and practices, and beliefs about the affected 
area . Following the printing of the EIS, Havasupai and Hopi 
representatives met with Forest Service representatives and 
provided additional comments and information with respect te these 
issues. Consultation with the Tribes regarding religious concerns 
will continue during the r'eview, construction and operation of the 
mine. 

2 . Expanded discussion of potential groundwater impacts. Several 
comments expressed concern about potential depletion or 
contamination of groundwater resources in the area , including 
potential impacts on seeps and springs which flow from underground 
aquifers . The Draft EIS evaluated the impacts on surface and 
subsur'face water as a major issue and concern. The Draft EIS 
concluded that adverse impacts either during or after mining 
operations were extremely unlikely. In response to public 
comments, the EIS was revised to incl ude an expanded discussion and 
analysis of gr'oundwater conditions and potential impacts . The 
additional analysis confirms the conclusion of the Draft EIS that 
no adverse groundwater impacts are expected. 

Many letter s responding to the Dr'aft EIS expressed concerns related to the 
milling process in Blanding, Utah, rather than the extraction of uranium ore 
at the mine site . Ther e seems to be some confusion over the two separate 
processes. The proper handling and disposal of tailings at the Blanding mill 
site and the safe transport of "yellowcake" surfaced frequently in letter s . 
Both of these concerns are associated with the concentration process of the 
uranium ere at the mill in Blanding, Utah. No uranium ore will be processed 
at the Canyon Mine site. Therefore , comments related to the potential 
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impacts of uranium mil ling are not appropriate and are beyond the scope of 
the Canyon Mine EIS. 

In addition to comments made about specific elements of the Draft EIS, many 
letters expressed a preference for one or more of the alternatives evaluated 
in the Draft EIS. One hundred and fifty responses wer'e supportive of the 
mining development. Seventy four letters, including some with multiple 
signatures, expressed opposition to all mining alternatives, preferring the 
No Action Alternative. Section 1.1.1 of the EIS discusses the statutory and 
regulatory authorities of the Forest Service to administer mining 
activities. The general mining laws provide a statutory r'ight to explore and 

. extract certain minerals from the National Forests. The Forest Service does 
not have the discretionary authority to categorically deny access for the 
purpose of prospecting for and extracting minerals on those National Forest 
System lands that are open to mineral entry. It is the responsibility of the 
Forest Service to review and where necessary, modify proposed plans of 
operation for the development of a mine. Review and modification of plans is 
to ensure that the mining operations will be conducted in a manner which 
minimizes, prevents, mitigates or repairs adverse environmental impacts. The 
Forest Service does not have the authority to categorically deny reasonable 
operations proposed under the mining laws. 

Many comments al so expressed the need for a "regional programmatic planning 
document" for uranium mining operations on the entire Coconino Plateau and 
Arizona Strip. The option of preparing a broader, regional analysis of 
uranium mining was considered and rejected in the decision to prepare the EIS 
for the Canyon Hine proposal. NEPA requires such an analysis in two 
instances; when there is a comprehensive federal pl an for the development of 
a region and where various federal actions have significant cumulative or 
synergistic envir'onmental impacts in a well defined region. The first 
requirement is clearly inapplicable. The second was analyzed in detail but 
rejected for several reasons. First, only one mining plan was pending before 
the Forest Service. While other mine plans are possible, and perhaps even 
likely, only one federal decision in the region south of the Grand Canyon 
requir'ed NEPA analysis, the review of the Canyon Hine Plan of Operations. 
Second, evidence from similar mines operating north of the Grand Canyon 
indicated that impacts were localized and that major interactive impacts were 
unlikely. The distance between the two areas and the unique geology which 
separates them creates two distinct regions. 

We were also influenced by the practical problems of such a regional 
analysis. Since no other mine sites had been proposed, a regional analysis 
would have required us to hypothesize sites and development schedules for an 
unspecified number of future mines. Since the location and timing of the 
mines would determine whether cumulative or interactive impacts existed, the 
outcome of the study would have been determined by the sel ection of mine 
sites. Such an artificial study did not appear to be valuable in the review 
of the Canyon Mine Plan of Operations. 

While there was no basis for a regional environmental impact statement, the 
EIS does recognize the possibility of cumulative impacts from the development 
of additicnal mines in the area . Potential cumulative impacts on the region 
were analyzed by considering two scenar i os; one additional mine in the 
Tusayan area near the Canyon Mine and three additional mines in Coconino 
County south of the Grand Canyon . The conclusion of the EIS was that , apart 
from transportation and social and economic impacts, the impacts of 
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likely, only one federal decision in the region south of the Grand Canyon 
requir'ed NEPA analYSiS, the review of the Canyon Nine Plan of Operations. 
Second, ev idence fr'om similar mines operating north of the Grand Canyon 
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5 



development of mines such as the Canyon Mine are limited to a relatively 
small area near the mine site. While several commentors asked for more 
detailed analysis of cumulative impacts, no comment challenged the conclusion 
of the Draft EIS or provided any evidence to the contrary. -

Finally, the Forest Service land management planning process is the agency's 
primary broad environmental analysis effort. Special resource values and 
uses that could be affected by exploration and mining have been identified in 
the proposed Forest Land Management Plan. Standards and guidelines in the 
proposed Plan specify restrictions and mineral withdr'awals to protect these 
special resources. Thus, while it does not specifically focus on uranium 
mining, the proposed Plan is, to some extent, comparable to an "area wide" 
EIS for the entire Kaibab National Forest, which includes Forest lands both 
north and south of the Grand Canyon. The lands in the Grand Canyon region 
are managed under a myriad of federal, state, private and tribal 
jurisdictions and, taken collectively, both the Canyon Mine EIS and the 
proposed Forest Land Management Plan reflect an appropriate level of analysis 
at this time in light of the past, present and reasonably foreseeable 
proposals. 

V. Issue Resolution 

Although none of the project alternatives fully resolves all of the 
identified issues and concerns, the modified project alternatives with 
specified mitigation measures are all considered environmentally acceptable. 
A brief discussion of how each alternative analyzed in the EIS addresses each 
issue is provided below: 

1. Social and Economic Impacts. Social and economic impacts on the 
community of Williams and Coconino County as a whole are considered 
to be beneficial and virtually the same for- Alternatives 2-5. If 
the No Action Alternative were implemented, there would be no 
change in current levels of employment, income, tax revenue or 
output as a result of the Canyon Mine. 

2. Reclamation Measures. Reclamation measures required at the mine 
site are satisfactory in Alternatives 2-5, although additional 
measures called for in the modified project alternatives 
(Alternatives 3-5) are more comprehensive and oriented toward 
improving wildlife habitat at the mine site upon its closing. No 
reclamation would be required at the mine site under the No Action 
Alternative. 

3. Project Costs. The least cost alternative is Alternative 2. 
Alternatives 3-5 all result in increased expenditures depending on 
the haul route used and mitigation measures required. Increased 
expenditures are generally associated with mitigation 
requirements. The costs of exploration and environmental review 
already incurred by EFN could not be recovered under the No Action 
Al ter'nati ve. 

4. Wildlife Impacts. Wildlife habitat will be affected to varying 
degrees in all alternatives depending on the ore transportation 
route used. Alternative 5 has the least impact on wildlife. 
Alternative 2 would have the greatest impact because of a lack of 
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6. 

mitigation requirements. Mitigation measures in Alternatives 3 and 
4 should be effective in reducing the adverse impacts on wildlife 
resulting from increased road traffic. 

Alternatives 3-5 all call for equivalent habitat r-eplacement to 
offset impacts to wildlife habitat caused by the mine and expanded 
transportation system. Alternative 3 also includes a proponent 
choice of road closure during May and June in lieu of habitat 
replacement. 

The No Action Alternative would have no impact from mining or ore 
transport on wildlife or wildlife habitat and WOUld, therefore, 
require no mitigation. 

Impacts on Vegetation. Alternatives 2-5 will have a negligible and 
insignificant effect on the make-up of vegetative types now present 
on the Tusayan Ranger District. The No Action Alternative would 
have no impact on vegetation at the Canyon Mine Site., 

Visual Quality Impacts. Visual quality associated with the Grand 
Canyon will not be affected by the development of the Canyon Mine 
regardless of the alternative selected for implementation. 
Alternatives 2-5 will alter the short ter'm visual quality at the 
mine site. Alternative 4 requires constructing a road off the 
Coconino Rim in a location that would be visible to travelers going 
to and from the Grand Canyon using the east Highway 64 entrance. 
The No Action Alternative would have no impact on the visual 
quality of the area. 

7. Impacts on Air Quality. Implementation of Alternative 2-5 will 
have no appreciable effect on the air quality, which includes 
particulates, radon gas, or radioactive dust, at either the Grand 
Canyon or the community of Tusayan . Increases in particulate 
matter will be site specific along haul routes and at the mine site 
itself and are expected to be well within air quality standards. 
Current levels of air quality in the vicinity of the Canyon Mine 
site and haul routes would be unchanged by the No Action 
Al ternative. 

8. Impacts from Ore Transportation System. Implementation of 
Alternative 5 and use of either the SP Crater haul route or the 
Federal and State Highway system would minimize impacts on National 
Forest resources and general forest environmental setting. The 
haul route identified in Alternative 4 would be most cost effective 
in providing a road that would meet long ter-m management needs in 
the event other mines are developed in the eastern quadrant of the 
Tusayan Ranger District. Haul routes analyzed in Alternatives 2 
and 3 are the most cost effective routes for hauling ore from the 
Canyon Mine to the mill in Blanding, Utah. No ore would be 
transported under the Ko Action Alternative . 

9. Impacts on Soil, and Surface and Ground Water. Mitigation 
measures, operational procedures and monitoring requirements 
included in Alternatives 3-5 will reduce the possibility of 
radionuclide contamination to soil , and surface and subsurface 
water sources, and identify any contamination at the earlies-t 
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possible time. Alternative 2 does not include air, water and soil 
monitoring requirements to ensure the operational designs of the 
mine are functioning properly. Current parameters for water 
quantity and water quality would remain unchanged at the mine site 
under the No Action Alternative. 

Neither the water quality on the Havasupai Indian Reservation nor 
the Grand Canyon National Park should be environmentally affected 
by the development of the Canyon Mine under Alternatives 2-5. 

10. Impacts on Indian Religious Sites and Practices. Development of 
the mine site under Alternatives 2-5 and haul route options 
requiring the new road construction (Alternatives 2-4) could 
slightly reduce the land area available for Indian religious 
practices consisting of plant gather'ing and ceremonial activities. 
However, the current level of religious activity is not expected to 
be curtailed by any alternative nor will access to any known 
religious sites or areas be restricted. Although there is no 
physical evidence of Indian religious activity at the mine site 
itself, the Havasupai have recently stated that sacred camping and 
burial sites are present in the general area north of Red Butte, 
and perhaps at the mine site itself. However, the Havasupai Tribe 
refuses to disclose the location of the sites. The Havasupai Tribe 
has also recently stated that the general area around the mine is 
important to the Tr ibe's religious well being because it lies 
within a sphere of existence or continuum of life extending 
gener'ally from the Grand Canyon to Red Butte. They explain that 
any uranium mining or similar activity within the sphere or 
continuum will violate unidentified Havasupai religious values and, 
may pose a threat to their very existence. The Havasupai have 
steadfastly declined to provide any additional information 
concerning the nature or importance of this sphere of existence, 
because, they stated, to discuss it further would be sacrilege. 

In comments regarding other proposed actions on the Kaibab National 
Forest, the Hopi Tribe has expressed a belief that the earth is 
sacred and that it should not be subjected to digging, tearing or 
commercial exploitation. While this conflict has not been raised 
directly in relation to the Canyon Mine, it is acknowledged that 
commercial use of the Forest within the area of Hopi ancestral 
occupancy is inconsistent with these stated beliefs. 

Further consultation with the Havasupai and Hopi people will 
continue during project review, construction and operation in an 
effort to better identify the religious practices and beliefs that 
the Havasupai and Hopi believe may be affected, to avoid or 
mitigate impacts and otherwise avoid placing unnecessary burdens on 
the exercise of Indian religious practices or beliefs. 

The No Action Alternative would have no impact on Indian religious 
sites or practices. The Hopi and Havasupai Tribes have expressed a 
preference for the No Action Alternative, stating that no degree of 
project mitigation is acceptable. 
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Environmentally Preferred Alternative 

Alternative 1, the No Action Alternative, represents the no project option. 
Under Alternative 1, no impacts from mine development and ore transport would 
occur. Therefore, Alternative 1 is the environmentally preferrable 
alternative. 

VI. Reasons for Decision 
While the Fcrest Service acknowledges the controversy surrounding the 
eventual uses of processed uranium and the heated debate over potential 
health hazards from radiological contaminants, the EIS disclosed no potential 
significant environmental impacts of the proposed Canyon Mine which could not 
be substantially mitigated or avoided entirely. These controversial issues 
of national debate are clearly outside the scope of the Canyon Mine analysis 
in light of anticipated impacts of the proposed mine and the well-defined 
legislative mandates and authorities of the Forest Service. Although none of 
the modi fied project alternatives were considered environmentally 
unacceptable, the Selected Alternative represents the combination of 
operational components, mitigation measures and haul routes which minimize 
potential impacts and best responds to the issues and concerns identified in 
the EIS. 

Based on the EIS, no significant environmental impacts are expected from 
mining operations or ore transportation. Impacts are expected to be small 
and localized near the mine site. The mitigation measures adopted as part of 
this decision further reduce the potential impacts to acceptable levels . 
Accordingly, I feel that the Canyon Mine can be permitted consistent with my 
responsibilities to minimize degradation of Forest resources. 

Specific reasons and factors which I gave particular attention to in 
selecting Alternative 5 are listed below. No single factor determined the 
decision. Based on consideration of these factors, I feel the Selected 
Alternative provides the highest level of issue resolution and best meets the 
intent of the laws and regulations governing Forest Service operations. 

1. Expanded Monitoring -- The air, soil and water monitoring program 
responds to issues and concerns raised during scoping and evaluated 
in the Draft EIS, and to comments made on the Draft EIS. The 
groundwater monitoring well, while expensive, is an important 
element of the monitoring and mitigation strategy as it responds to 
the unique concerns raised by the proposed Canyon Mine. The 
groundwater monitoring will confirm or invalidate assumptions about 
groundwater hydrology used in the Canyon Mine analysis . It helps 
assure that important water sources, including springs which are 
sacred to the Hopi and Havasupai Tribes, will not be adversely 
affected by the Canyon Mine. The monitoring program also responds 
to the fear of radioactive contanlination of air, water and soil 
expressed by some members of the public. It will help determine 
the need to further modify the Plan of Operations to provide 
additional mitigation measures, including the construction of other 
groundwater monitoring wells, should any unforeseen impacts occur . 
Finally, the results of the monitoring program will provide 
important data needed for the evaluation of future mining proposals 
in the area, if any should occur. 
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2. 

3. 

Modified Surface Water Diversion -- The alternative flood diversion 
plan is clearly superior to that proposed in the Plan of 
Operations. It provides for increased flood control capacity (a 
500-year event) with less surface disturbance at the mine site. 

Haul Routes -- The Selected Alternative offers EFN the choice of 
two haul routes. Either haul route option minimizes potential 
impacts on wildlife, cul tural resources and the Grand Canyon 
National Park. These benefits, however, create substantial 
increased costs for the proponent , EFN. Haul route #6 is the 
longest route , resulting in the highest hauling costs . Haul route 
/17 is the next most expensive option and will also require that EFN 
acquire State and private rights-of-way at additional costs . 

These haul route options were selected despite the increased costs 
for several reasons. These routes are most responsive to public 
comments . While the EIS states that the impacts of any haul route 
option can be successfully mitigated, routes #6 and #7 have the 
least potential for adverse impacts. Finally, and most 
importantly, they provide the most flexibility for future 
transportation decisions and preclude an i rrevocabl e commitment of 
resources to road constructi on or improvements which might forc l ose 
future transportation options. As the EIS notes, future uranium 
mines in this region are possible, however, it is impossible to 
predict the specific sites or timing of any future mine proposals . 
This decision which uses exist ing roads and minimizes new 
construction, will allow reconsideration of ore transportation 
routes when future mines, if any, are proposed . This decision also 
allows future decisionmakers to consider the option of 
consolidating or dispersing ore truck traffic to minimize 
transportation costs and environmental impacts. 

4. Overhead Powerline -- The EIS evaluated a buried powerline and two 
surface powerline routes, one following the shortest route from the 
existing powerline to the mine site and one following the mine site 
access road. The surface power'line along the access road has been 
selected because it disturbs no new area . The buried line was 
rejected because it substanti ally increases project costs without 
any significant corresponding envir·onmental benefit . 

5. Transportation of Mine Workers -- Company transportation of mine 
workers is preferrable to private transportation because it reduces 
surface disturbance (no large employee parking lot is required) and 
traffic to and from the mine. 

6. Wildlife Mitigation - - While the potential wildlife impacts of the 
Selected Alternative are less than those of the other project 
alternatives considered in the EIS, any loss of key wildlife 
habitat should be mitigated. Implementation of this decision will 
require that EFN replace the 32 acres of big game foraging habitat 
lost at the mine site and replace one key watering source impacted 
by the mine access and ore transportation route . In addition, 
oper'ating restrictions may be imposed on the use of haul route /17 
to avoid potential impacts on elk migration. 
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7. Other Mitigation -- This decision also adopts an extensive list of 
additional mitigation measures designed to minimize potential 
envir'onmental impacts. These measures are listed and discussed in 
the following section . 

VII. Mitigation Measures 

The mitigation measures and operational components described in Sections 
2 .2 . 1.2 and 2.5 of the EIS are all adopted as part of my decislon . Important 
measures include : 

1. Regulatory Requirements wi th Associated Monitoring. Compliance 
with all applicable federal , state and local statutory and 
regulatory requirements will be assured by monitoring of EFN 
activities during construction, operation and reclamation of the 
mine and through appropriate language in permitting documents . 

2 . Reclamation Plan. The r eclamation plan in the Plan of Operations 
(Appendix A) and those Forest Service modifications contained in 
Appendix B of the EIS are adopted as part of this decision . EFN 
will be required to post a performance and reclamation bond in the 
amount of $100,000 before mining activities begin . 

3. Visual Impacts. The mine head frame and support facilities will be 
painted with earth tone colors. 

4. Public Safety. The mine site will be fenced, posted and secured. 

5. Ore Haulage. Ore trucks will be tightly covered with a tarpaulin . 
Any ore spilled will be cleaned up immediately and the spill 
reported to appropriate federal, state and tribal authorities. 

6. Air Quality. Ore stockpiles will be managed to minimize wind 
dispersal of dust. This may require management of the stockpiled 
ore by wetting or chemical treatment . 

7. Ore Stockpiles. Prior to stockpiling ore, ore pads a minimum of 
one foot thick will be constructed to prevent leaching of mineral 
values from the ore into the soil. Uranium or e will be r·emoved and 
trucked to a distant processing plant . During post-mining 
r eclamation oper'ations , only barren or slightly mineralized waste 
rock may be replaced into the mined-out workings . 

8. Holding Ponds. Holding ponds will be constructed with a mInImum 
capacity of six acre feet, with no more than three acre feet of 
storage used at any time . Total holding pond storage capacity is 
sufficient to accomcdate runoff from a 100 year storm event, plus 
normal annual runoff and water that may be pumped fr·om the mine. 
The ponds must be lined with plastic or impervious material to 
prevent percolation into the substrate . 

9. Noise. The mine will be des.igned and operated in a manner to 
reduce noise to the lowest practical levels . All equipment will be 
carefully maintained . 
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2. 

3. 

Modified Surface Water Diversion -- The alternative flood diversion 
plan is clearly superior to that proposed in the Plan of 
Operations. It provides for increased flood control capacity (a 
500-year event) with less surface disturbance at the mine site. 

Haul Routes -- The Selected Alternative offers EFN the choice of 
two haul routes. Either haul route option minimizes potential 
impacts on wildlife, cultural resources and the Grand Canyon 
National Park. These benefits, however, create substantial 
increased costs for the proponent, EFN. Haul route #6 is the 
longest route, resulting in the highest hauling costs. Haul route 
#7 is the next most expensive option and will also require that EFN 
acquire State and private rights-of-way at additional costs. 

These haul route options were selected despite the increased costs 
for several reasons. These routes are most responsive to public 
comments. While the EIS states that the impacts of any haul route 
option can be successfully mitigated, routes #6 and #7 have the 
least potential for adverse impacts. Finally, and most 
importantly, they provide the most flexibility for future 
transportation decisions and preclude an irrevocable commitment of 
resources to road construction or improvements which might forclose 
future transportation options. As the EIS notes, future uranium 
mines in this region are possible, however, it is impossible to 
predict the specific sites or timing of any future mine proposals. 
This decision which uses existing roads and minimizes new 
construction, will allow reconsideration of ore transportation 
routes when future mines, if any, are proposed. This decision also 
allows future decisionmakers to consider the option of 
consolidating or dispersing ore truck traffic to minimize 
transportation costs and environmental impacts. 

4. Overhead Powerline -- The EIS evaluated a buried powerline and two 
surface powerline routes, one following the shortest route from the 
existing powerline to the mine site and one following the mine site 
access road. The surface power'line along the access road has been 
selected because it disturbs no new area. The buried line was 
rejected because it substantially increases project costs without 
any significant corresponding environmental benefit. 

5. Transportation of Mine Workers -- Company transportation of mine 
workers is preferrable to private transportation because it reduces 
surface disturbance (no large employee par'king lot is required) and 
traffic to and from the mine. 

6. Wildlife Mitigation -- While the potential wildlife impacts of the 
Selected Alternative are less than those of the other project 
alternatives considered in the E15, any loss of key wildlife 
habitat should be mitigated. Implementation of this decision will 
require that EFN replace the 32 acres of big game foraging habitat 
lost at the mine site and replace one key watering source impacted 
by the mine access and ore transportation route. In addition, 
oper'ating restrictions may be imposed on the use of haul route 117 
to avoid potential impacts on elk migration. 
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7. Other Mitigation -- This decision alE,o adopts an extensive list of 
additional mitigation measures designed to minimize potential 
environmental impacts. These measures are listed and discussed in 
the following section. 

VII. Mitigation Measures 

The mitigation measures and operati.onal components described in Sections 
2.2.1.2 and 2.5 of the EIS are all adopted as part of my decision. Important 
measures include: 

1. Regulatory Requirements with Associated tt>nitoring. Compliance 
with all applicable federal, state and local statutory and 
regulatory requirements will be assured by monitoring of EFN 
activities during construction, operation and reclamation of the 
mine and through appropriate language in permUting documents. 

2. Reclamation Plan. The reclamation plan in the Plan of Operations 
(Appendix A) and those Forest Service modifications contained in 
Appendix B of the EIS are adopted as part of this decision. EFN 
will be required to post a performance and reclamation bond in the 
amount of $100,000 before mining activities begin. 

3. Visual Impacts. The mine head frame and support facilities will be 
painted with earth tone colors. 

4. Public Safety. The mine site will be fenced, posted and secured. 

5. Ore Haulage. Ore trucks will be tightly covered with a tarpaulin. 
Any ore spilled will be cleaned up immediately and the spill 
reported to appropriate federal, state and tribal authorities. 

6. Air Quality. Ore stockpiles will be managed to minimize wind 
dispersal of dust. This may r'equire management of the stockpiled 
ore by wetting or chemical treatment. 

7. Ore Stockpiles. Prior to stockpiling ore, ore pads a minimum of 
one foot thick will be constructed to prevent leaching of mineral 
values from the ore into the soil. Uranium ore will be r'emoved and 
trucked to a distant processing plant. During post-mining 
reclamaUon oper'aUons, only barren or slightly mineralized waste 
rock may be replaced into the mined-out workings. 

8. Holding Ponds. Holding ponds will be constructed with a mInImum 
capacity of six acre feet, with no more than three acre feet of 
storage used at any time. Total holding pond storage capacity is 
sufficient to accomcdate runoff from a 100 year storm event, plus 
normal annual runoff and water that may be pumped fr'om the mine. 
The ponds must be lined with plastic or impervious material to 
prevent percolation into the substrate. 

9. Noise. The mine will be des,igned and operated in a manner to 
reduce noise to the lowest practical levels. All equipment will be 
carefully maintained. 
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10. Erosion Control. Erosion will be controlled by revegetaUr:g 
di~turbed areas. StabilizatiorJ of stockpiled topsoil will be 
accomplished by revegetation. The outside slopes of the diversion 
dikes that surr'ound the mi ne yard will be r'iprapped. 

11 . Fire Protection. The riprapped dike slopes surrounding the mine 
yar'd will serve as a fir'e break and a water tank and fire 
extinguishers will be maintained on site for' fire suppression. 

12. 

13. 

14. 

15. 

Radiological Monitoring. Baseline measur'ements of radiation values 
in soil, air and water have been taken. Monitoring will continue 
after the rr.ine becomes operational. The monitoring program may be 
extended, expanded, suspended or curtailed by the Ferest Service 
based on the results obtained. Monitor'ing will continue until 
sufficient data is available to assure that there are no 
significant off-site radiological impacts. A final radiologjcal 
survey will be conducted at the time the mirle is closed to assess 
the impact of the mine, and the need for additional reclamation 
measures and monitoring, of tbe project area. Radiclogical surveys 
and appropriate cleanup measures will be required for all unplanned 
events, including ore haulage accidents and faHure of the surface 
water control stuctures. All monitoring will be by independent 
contractors and all costs will be borne by the applicant, EFN. 

Groundwater Monitori ng. A water well to the Redwall-Muav aquifer 
will be constructed and tested prior to the intersection of ore by 
mining operations . If groundwater is present , it will be sampled 
at regular intervals and analyzed. If groundwater becomes 
contaminated during mining operations, continuous pumping will be 
maintained until concentrations of the critical constituents are 
reduced to recommended primary drinking water standards or to 
within ten per'cent of ambient concentrations, or to some comparable 
level approved by the Forest Service. If new information sur'faces 
which suggests the need for an expanded groundwater monitoring 
program, the Forest Service reserves the right to impos~ addi~, ional 
monitoring and mitigation measures it deems necessary , IncludIng 
the construction of other groundwater monitoring wells . 

If groundwater is not yielded from the Redwall-Muav aquifer at tbe 
mine site, the test borehole will be plugged and abandoned in 
accordance with requirements of the Arizona Department of Water 
Resources. 

Floodwater Control. This decision adopts the modified surface 
water diversion system described in detail in the EIS in Section 
2.5 . 12 and Appendix D. The modified design increases the flood 
carrying capacity of the channels to handle a 500 year event and 
precludes the possibHity of runoff fr'om local intense storms from 
either entering or leaving the oper'ating site, thereby eliminating 
the potentj,al of downstream radionuclide contami,nation fr'om ore 
stock piles . 

Traf f ic Control . Signing, and other measur es if deemed necessary , 
will be used to control traffic at the intersection of Highway 64 
and Forest Road 305 . 
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16. Wildlife Mitigati on. The acreage temporarily lost to development 
of the mine site will be mitigated by the creat i on of a foraging 
area in a di fferent location. Impor tant wildlif e waters disturbed 
by mine development or ore transportation will be replaced . The 
location and design of these replacement habitats will be 
coordinated with the Ar izona Game and Fish Depar'tment. 

17. Raptor Protection. The overhead powerline will have a 60 inch 
minimum separation. 

18. Worker Transportation. EFN will provide transportation for mine 
workers by van or bus and will discourage use of private vehicles. 

VIII. Right to Administra t ive Review 

This decision is subject to administrative review in accordance with the 
provi~ions of 36 CFR 211.18 . The operator al so has appeal rights under 36 
CFR 228.14. Notice of appeal must be made in writing and submitted to : 

Leonard A. LindqUist, Forest Supervisor 
Kaibab National Forest 
800 South 6th Street 
Williams, Arizona 86046 

Appeal notices must be submitted within 45 days from the date of this 
deci~ion. A statement of reasons to support the appeal and any request for 
oral presentation must be filed within the 45 days allowed for filing a 
notice of appeal. 

Implementation of this decision will not take place sooner than 30 days after 
publication by the Environmental Protection Agency of the Notice of 
Availability for the Final EIS. 

LEONARD A. LINDQUI 
Forest Supervisor 
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10. Erosion Control. Erosion will be controlled by revegetaUr.g 
dieturbed areas. Stabil izatiorJ of stockpiled topsoil will be 
accomplished by revegetation. The outside slopes of the diversion 
dikes that surr'ound the mi ne yard will be riprapped. 

11 . Fire Protection. The riprapped dike slopes surrounding the mine 
yar'd will serve as a fir'e break and a water tank and fire 
extinguishers will be majntained on site for' fire suppression. 

12. 

13. 

14. 

15. 

Radiological Monitoring. Baseline measur'ements of radiation values 
in soil, air and water have been taken. Monitoring will continue 
after the n:ine becomes operational. The monitoring program may be 
extended, expanded, suspended or curtailed by the Ferest Service 
based on the results obtained . Monitor'ing will continue until 
sufficient data is available to assure that there are no 
significant off-site radiological impacts. A final radiclogjcal 
survey will be conducted at the time the mine is closed to assess 
the impact of the mine, and the need for additional reclamation 
measures and monitoring, of tbe project area. Radiclogical surveys 
and appropriate cleanup measures will be required for all unplanned 
events, including ore haulage accidents and failure of the surface 
water control stuctures . All monitoring will be by independent 
contractors and all costs will be borne by the applicant, EFN . 

Groundwater Monitori ng. A water well to the Redwall-Muav aquifer 
will be constructed and tested prior to the intersection of ore by 
mining operations . If groundwater is present, it will be sampled 
at regular intervals and analyzed. If groundwater becomes 
contaminated during mining operations, continuous pumping will be 
maintained unti1 concentrations of the critical constituents are 
reduced to recommended primary drinking water standards or to 
within ten per'cent of ambient concentrations, or to some comparable 
level approved by the Forest Service . If new information sur'faces 
which suggests the need for an expanded groundwater monitoring 
program, the Forest Service reserves the right to impcs~ addi~,ional 
monitoring and mitigation measures it deems necessary, IncludIng 
the construction of other groundwater monitoring wells. 

If groundwater is not yielded from the Redwall-Muav aquifer at the 
mine site, the test borehole will be plugged and abandoned in 
accordance with requirements of the Arizona Depat"tment of Water 
Resources . 

Floodwater Control. This decision adopts the modified surface 
water diversion system described in detail in the EIS in Section 
2.5 . 12 and Appendix D. The modified design increases the flood 
carrying capacity of the channels to handle a 500 year event and 
precludes the possibility of runoff fr'om local intense storms from 
either entering or leaving the oper'ating site, thereby eliminating 
the potentjal of downstream radionuclide contami,nation fr'om ore 
stock piles . 

Traffic Control . Signing, and other measures if deemed necessary , 
will be used to control traffic at the intersection of Highway 64 
and Forest Road 305 . 
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16. Wildlife Mitigation. The acreage temporarily lost to development 
of the mine site will be mitigated by the creat i on of a foraging 
area in a different location. Impor tant wi ldlif e waters disturbed 
by mine development or ore transpor t ation will be replaced . The 
location and design of these replacement habitats will be 
coordinated with the Ar izona Game and Fish Depar'tment. 

17. Raptor Protect ion. The overhead powerline will have a 60 inch 
minimum separation . 

18. Worker Transportation. EFN will provide transportation for mine 
workers by van or bus and will discourage use of private vehicles. 

VIII. Right to Administra t ive Review 

This decision is subject to administrative review in accordance with the 
provieions of 36 CFR 211.18 . The operator al so has appeal rights under 36 
CFR 228.14 . Notice of appeal must be made in writing and submitted to: 

Leonard A. LindqUist, Forest Supervisor 
Kaibab National Forest 
800 South 6th Street 
Williams, Arizona 86046 

Appeal notices must be submitted within 45 days from the date of this 
decieion. A statement of reasons to support the appeal and any request for 
oral presentation must be filed within the 45 days allowed for filing a 
notice of appeal. 

Implementation of this decision will not take place sooner than 30 days after 
publication by the Environmental Protection Agency of the Notice of 
Availability for the Final EIS. 

LEONARD A. LINDQUI 
Forest Supervisor 
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