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EXECUTIVE SUMMARY 

The National Park Service is concerned with recent breccia pipe uranium exp loration a nd the application 

for a new m ine on Arizon a  State Land wit h in the Grand Canyon watershed . The proposed Wate Mine i s  

located in proxim ity to Gra nd Canyon National Pa rk, the Havasupa i and Hualapai Ind i a n  Reservations, 

and a private ranch operated by the Navajo Nation, a n d  ha s the potentia l to impact all of these entities. 

In 2012, the se lect ion of the altern ative recommending the full withd rawa l for 20 years of ap proxi m ately 

1 mill ion acres of federal land su rrounding G rand Ca nyon was a large step in fully protecting the Grand 

Canyon watershed from m i ning impacts. Not only do the same resources, concerns, and impact 

potentials that informed the federa l withdrawa l decision exist on the State Lands discussed in this 

report, b ut these areas are some of the last rem aining parcels of l a nd from havin g n early full protections 

from mining-related impacts on the Grand Ca nyon watershed. An inspection of the Wate Mining 

Compa m/s Mineral Development Report identifies several inaccuracies} assumptions, and 

contradictions, as well as m a ny areas for potenti a l  future environmental degradation extending well 

beyond the limits of State Land holdings . 

This report discusses the dec ision to withdrawal the approximately 1 million a cres of federai land from 

new mining entry in 2012, its connection and s i m i larity to the A rizona State Lands in question/ and the 

potentia l uranium mining has to impact surface and groundwater systems and the communities and 

ecosyste ms that rely on them. Several th eories pro moted by pro-min i ng entities on breccia pipe 

mineralization and the behavior of the hydrologic system in the area are c h a llenged . A summary of 

comments and concerns specific to the proposed Wate Mine is included as a table, and con cerns are 

outlined on how ap proval of the Wate Mine might set the precedent for extens ive mining at the large 

number of alrea dy identified breccia pipe targets in the area. While only one m i ne or one well cou ld 

cause resource im pacts, it is the potential cumulative impact of several wells and/or severa l mines that 

is the ca use of most concern. 

If the Arizona State Land Department proceeds w ith approval of the Wate Mine and others within the 

Gra nd Canyon watershed/ it  is recommended that the provided best management practices for breccia 

pipe uranium mining be followed to most effectively mitigate impacts to the region . 

Page 2 of 30 



TABLE OF CONTENTS 

EXECUTIVE SUMMARY . . . . . . . . . . . . . . . . . . . . . . ... ..... . . . . . .. . .  , .. ,., .......... , ......... , ....... , ........................................................ 1 

URANIUM M INING IN NORTHERN A RIZONA . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .......... . . ....... .. .... . , .......................... 3 

History of Federal Withdrawal., ........................................ , ... ........................................................... 3 

Arizona State Land Mineral Development . . .. . . . .. . . . . . . . . . . . . . . . . . . . . ....... ... . .. .. . , ................................... , ..... 3 

Resource Concerns . . .... . .. . . .... . . .. . . ...... ..... , ........................................ , .............. , ... ,., ........................... 4 

Water Resources ....... , .............. " ....................................... " .... , ... ,., ..................................... 4 

Effects on the Greater Ecosystem .... " . . ... .. .. . . .. . .. .. .. .... . .... ,,, . .... . . ...... . .. . . ..... . .. .. . .. . . . .. ..... .... . . . . 5 

Conflicting Information ............................................. , ...... , .... , ............ , .................................... ,., ...... 6 

COMMENTS ON PROPOSED WATE MINE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . .. . .. . ... . . . . . . . . . . . . . . . . .  8 

CONCERNS WITH EXPANDED STATE LAND MINERAL DEVELOPMENT . . . . . . . . ...
.
. . .. . ... ..... . .. . . . . . . . . . . . . . . . . . . . ... . . . . . . . .  8 

CONCLUSIONS / RECOMMENDATIONS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  , ........... , ............................................ , ............ 10 

REFERENCES . . . . . . . . . . . . . . . . . . . . . . . . . .  , . .. .  " ... , .. , . ... . .. . .  _ . . . . . . .  , ... , ................... . ........................... , ............. ..................... 12 

List of Figures 

Figure 1. Regional land ownership and withdrawal parcels in Northern Arizona, from Withdrawal EIS. 

Figure 2. Wate Claim area map with general groundwater flow directions and known springs and seeps. 

Figure 3. State Land uranium targets showing proximity to mineral closures, springs, seeps, and wells. 

Figure 4. Aerial view ofWate Claim showing topsoil scraping conducted to locate previous drill holes. 

List of Tables 

Table 1. Document review comment form, Mineral Development Report for Wate Claim. 

Appendices 

Appendix A - Best management practices and compliance measures for breccia pipe uranium 

mining activities in Northern Arizona. 

Page 3 of 30 



URANIUM MINING IN NORTHERN ARIZONA 

History of Federal Withdrawal 

As a response to a dramatic increase in new mining claims targeting mineralized breccia pipes in 

Northern Arizona, and the potential environmental consequences of mining within the Grand Canyon 

watershed, the Secretary of the Interior withdrew approximately 1 million acres of federal land (Bureau 

of Land Management/BLM, and U.S. Forest Service/USFS) from mineral entry for two years in July 2009. 

During th is two-year period, studies were conducted to inform the development of an Environmental 

Impact Statement (EIS) to analyze a number of alternatives including the full withdrawal of 

approximately 1 million acres of federal land in three parcels to entry under the Mining Law of 1872 for 

a period of 20 years (BLM,  2011). The BLM was the lead agency in the creation of the EIS, but the 

document was developed in collaboration with 15 state, federal, local, and tribal cooperators. 

Alternative B, with�rawing the full 1,006,545 acres for a period of 20 years, was selected as the 

proposed action of the E IS. The purpose of the proposed action was to best protect the natural, 

cultural, and social resources in the Grand Canyon watershed from "possible adverse effects of the 

reasonably foreseeable locatable mineral exploration and development that would occur within the 

three areas proposed for withdrawal." (BL M, 2011). The issue was of great importance to the local 

communities, the region, and even worldwide, with over 350,000 public comments from more than 90 

countries, attesting to the importance the Grand Canyon region holds on a worldwide scale} and the 

need to protect it and theresou rces found within. 

Secretary of the Interior Ken Salazar announced in January of 2012 his decision to withdrawal the over l' 

million acres for the next 20 years. During this time} research on the potential impacts of expanded 

mining will be conducted, ·and monitoring of the valid existing claims that were allowed to proceed with 

mining will be completed. 

Arizona State Land Mineral Development 

Since the announcement of the withdrawal of these federal lands, mineral exploration companies) 

largely Vane Minerals (VANE) and Uranium One. (Ul) through a joint venture, have turned their focus to 

Arizona State Land parcels which- were unaffected by the federal withdrawal. Active exploration has 

been occurring at a number of targets, largely located in the area within the Cataract Canyon/Havasu 

Creek surface and groundwater basins. Figure 1 is reproduced from the withdrawal EIS (Figure 1.1-1) 

and illustrates the three parcels included in the federal"withdrawal surrounding Grand Canyon National 

Park. These newly withdrawn areas in combination with existing mining bans on National Park Service 

lands and the Navajo, Havasupai, and Hualapai Reservations has now protected much of the Grand 

Canyon watershed from impacts from mining activities. The area within this watershed that remains a 

potential for substantial injury to water resources and the species and ecosystems that rely on them is 

the checker-boarded area of Arizona State Land and privately-held sections located to the south of 

Grand Canyon National Park, and adjacent to the Havasupai Tribe, Hualapai Tribe, Kaibab National 

Forest, and the Boquillas Ranch operated on private lands by the Navajo Nation (Figure 1). 
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Resource Concerns 

Water Resources 

Grand Canyon National Park has considerable concerns about the expansion of uranium mining onto 

State lands within the watershed that supports the park. Both water use for mining activities and the 

potential for water contamination degrade the health of the aquifer systems which supply springs and 

seeps, their reliant ecosystems, and the perennial reaches supported by groundwater that are 

imperat ive to nat ive and endangered species. Effects of mining-related impairment to water resources 

will only be exacerbated by future climate change, with most scenarios pred icting warmer 

temperatures, decreased precipitation, and an overall increase in water stresses (NCADAC, 2013; 

Trenberth and others, 2007). 

" The withdrawal EIS found that under all alternatives, impacts to water reso urces "ranges from none to 

major and impact duration ranges from short to long term" (BLM, 2011). This wide range is a result of 

the varying nature of the alternatives ind uding the (lumber and location of potential mine sites, but also 

partly a result of the uncertainties surrounding the behavior of local and regional groundwater systems 

and their interactions with mineralized breccia pipes. A range of claims and interpretation"s regardi ng 

these topics are used to support arguments both for and against mining, some of wh ich are discussed in 

a later sectio n . 

A summary of water resources including likely aquifer system characteristics, groundwater flow paths, 

and d ischarge points from both perched and regional aquifer systems are discussed in detail in Chapter 

3.4 of the EIS. A supplementary report to inform the EIS on the effects of 1980s uranium mining and 

water chemistry of wells, springs, and streams, among other topics, was prepared by the USGS (Alpine, 

2010). Ambiguit ies and unknowns were identified in this report, especially when concerning 

groundwater. Chapter C of this report states that a more thorough investigation is required to "better 

understand groundwater flowpaths, travel times, and cont ribut ions from mining activitiesl! in the area 

(Bills and others, 2010). It cannot be presumed that these systems are well enough understood to claim 

that breccia pipe uranium mining has no potential to contam inate or reduce groundwater resources that 

supply springs, seeps, and the ecosystems that rely on them, nor that mining will definitely result in 

these impacts. It is these unknowns that need to be taken into account when determining the potential 

long-term impacts of a single new uranium mine or many new mines over the course of decades. 

Detrimental impacts to g roundwater resources have been seen at a number of previous and ongoing 

uran ium mining sites in Northern Arizona. Previous sampling summarized by the USGS in 2010 showed 

that 15 spri ngs and 5 wells contained dissolved uranium concentrations in excess of U.S. Environmenta l 

Protection Agency (EPA) standa rds for drink ing water. These locations "are related to mining 

processes." (Bills and others, 2010). The regional aquifer groundwater wells at the Canyon, Pinenut, and 

Herm it mines as well as the sumps at the base of the Pigeon and Hermit mines have all exhibited 

dissolved uranium concentrations in excess of drinking water standards (30 micrograms per liter, Ilg/L), 

with sump concentrations in the Hermit Mine exceeding 36,000 Ilg/L (Bills and others, 2010). These 

contam inants are not static w ith in the groundwater system, and will leave the site along the prevailing 
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hydraulic gradient. It is a complicated matter of the direction and magnitude of the hydraulic gradient, 

the role of geologic structures, and the amount of mixing/dilution that determines if and when impacted 

groundwater reaches a discharge point at a spring or seep, and at what magnitude the impact wi ll be 

felt . This is another example of the many ambiguities that make interpretations difficult. 

While often in a quiescent, reduced state within an undisturbed are body in a breccia pipe, uranium and 

other minerals oxidize rapidly (within 6 months) in open underground mine workings and become 

mobile (Wenrich and others, 1995). Uraninite (uranium in the reduced (IV) state) has a low solubility 

and thus mobility. Once oxidized to the hexavalent (VI) state, it is most susceptible to environmental 

transport and biological intake (Ginder-Vogel, 2006). The USGS has previously used spring geochemistry 

to assist in locating nearby uranium-mineralized breccia pipes with "considerable success" on the 

Hualapai Reservation (Wenrich and others, 1994). The success of this investigation supports the 

presumption that groundwater does interact with mineralized brecc ia pipes. This would likely only be 

exacerbated in the future by groundwater interaction with hydraulically-enhanced mined pipes with 

oxidized are. 

During mining operations, risks exist not only from shallow groundwater entering the underground 

workings, but from surface water entering the subsurface through the surface expression of the breccia 

pipe and/or the shafts instaJ led to extract ore or ventilate the mine. For example, the currently 

proposed Wate Mine has plans to have all surface mining operations located above a SOO-year flood 

level, but the pipe itself is still located in a depression within a drainage feature. Evidence from a visit to 

the Wate pipe site visit shows that the surface expression of the breccia pipe holds water at times. The 

Orphan Mine, located just below the South Rim in Grand Canyon National Park, has flooded on multiple 

occasions, resulting in standing water in the mine workings of between 1 and 3 feet in the two cases 

referenced here. The event that occurred in May 1961 (Chenoweth, 1986) was directly related to heavy 

rains, while flooding observed in 1981 (Day and others, 1981) may have been related to precipitation 

and/or accumulation of shallow groundwater entering the mine workings. 

Effects on the Greater Ecosystem 

In addition to potential impacts to water quality in and around Grand Canyon National Park, reductions 

in water availability due to pumping from wells to support mining activities have far-reaching effects. 

Drying or degradation of springs and seeps affects a wide swath of the ecosystem including fish, 

amphibians, birds, insects, mammals and riparian vegetation. Additionally, degradation of springs and 

seeps reduces availability of human use and recreation, and impacts unquantifiable cultural 

significances. 

Grand Canyon National Park shares a boundary with the Havasupai Tribe along Havasu Creek at Beaver 

Falls. Havasu Creek is one of the largest tributaries to the Colorado River in Grand Canyon, and is 

supported solely by discharge from a number of springs found within Cataract Canyon on the Havasupai 

Reservation. Not only does water from these springs support the village of Supai, it provides water to 

the thousands of tourists that visit the canyon each yearJ and is held sacred not only to the Havasupai, 

but to other tribes in the region as well. Downstream from the source springs, this baseflow supports a 
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lush riparian corrid.or in an otherwise arid environment aJl the way to the confluence with the Colorado 

River. This area is popular with tourists not only coming down from the Havasupai Reservation) but also 

coming up from the Colorado River within the park. The turquo�se waters and spectacular travertine 

taUs and formations are internationally known. 

Within the spring-supported waters of Havasu Creek) a number of native fish populations including 

bluehead suckers) flannelmouth suckers) and humpback chub exist. The humpback chub is protected 

under the Endangered Species Act . There are only six recogn ized populations of this fish remaining) 

with the largest located in Grand Canyon National Park near the confluence with the Little Colorado 

River. In an effort to establish a second population of humpback chub in the park, an evaluation of 

potential tributary translocation sites was made, and Havasu Creek was ranked the highest (Valdez and 

others) 2000). Humpback chub translocations were later included as a Conservation Measure in the 

Biological Opinion on the Operation of Glen Canyon Dam by the U.S. Fish and Wildlife Service (USFWS, 

2008) and as a result are currently being funded by the U.S. Bureau of Reclamation and conducted by 

the National Park Service. In Havasu Creek, the site of the translocations was selected at a series of 

pools at the base of Beaver Falls on the boundary of the National Park and the Havasupai Reservation. 

During evaluation of Havasu Creek for translocations) a small population of existing humpback chub was 

discovered here, supporting the conclusion that this is ideal habitat for the species. The first two of 

three p lanned annual translocations occurred in June 2011 and 2012 for a total of 543 fish (Trammell 

and others) 2012). 

Not only are these fish susceptible to reduction in the qua lity and quantity of water from the springs 

supplying flow to Havasu Creek, they can potentially be i mpacted from surface water flows draining the 

plateaus where mines may be developed. For example, the currently proposed Wate Mine lies within 

an unnamed wash that flows north and feeds into Little Coyote Canyon, a tributary of Havasu Creek that 

discharges at the National Park-Havasupaj Reservation boundary at Beaver Falls) at the exact spot where 

the endangered humpback chub have and will be translocated (Figure 2). Extreme precipitation events 

and failures of containment features at mine sites, such as what has been observed on the Puerco River 

near Church Rock) NM (Wirt, 1994) and in Northern Arizona at the Hack 1 Mine (Otton and others, 2010) 

have the potential to rapidly deposit contaminated materials long distances downstream from a mine 

site, affecting a much larger area than the small footprint of the mine site would suggest. 

Conflicting Information 

Arguments made by entities supporting Northern Arizona uranium mining often involve claims that 

uranium ore bodies are located l)OOOft or more above the regional water table) and that a thick section 

of impermeable rock separates the mines from the regional aquifer) isolating the two and eliminating 

the possibilities of contamination. Results from a number of respected studies cast doubt on or outright 

refute these assumpt ions. 

Breccia pipes on the Coconino Plateau often form surface depressions due to the collapse of material 

below that are then filled with sediments. These basins collect water) and therefore "may have a 

significant effect on the regional occurrence and movement of groundwater.)) (Bills, 2007). Geologist 
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Karen Wenrich stated in a legislative hearing to the Committee on Natural Resources in 2009 (as an 

advocate for uranium mining) that a 1I1,o'89-foot thick unsaturated, practically impermeab'le, layer of the 

Supai Group Sandstone" protects the regional aquifer from the are bodies above (Wenrich, 2009). 

However, while researching breccia pipes in Northern Arizona for the USGS, she reported that "the 

brecciated nature of the pipes provides an excellent conduit for rain water and snow melt to enter t he 

aquifer system" and that the pipes "act as conduits for fluid movement between aquifers./I (Wenrich 

and othersl 1994). A Master's thesis on the Sage breccia pipel located near the currently proposed 

Wate pipe mine and stated to have the same rock characteristics as Wate (VANE, 2012), determined 

that "the permeable conduit provided a plumbing system through which downward and/or upward 

moving mineralizing fluids were allowed to pass." (M azeika) 2002). Although the native, un-brecciated 

geologic strata surrounding the pipes is relatively impermeable where it has not been otherwise 

disturbed, this does not seem to be the case for the breccia pipes themselves. The mere presence of 

concentrated mineralization is indicative offluid movement through the pipes. 

Another argument made is that the depth of uranium ore ·bodies does not exceed the level of the 

Esplanade Sandstone (upper member of t he Supai Group) (Wenrich, 2009). Statements that ore does 

not extend below this are simply not true. Uran ium mineralization is known to occur in the breccia 

pipes of Northern Arizona between t he lower Toroweap Format ion and the top of the Redwall 

Limestone (Casadevall, 1989). These statements arise because the extent of economically-viable 

uranium ore is generally in this horizqn and mining often does not extend beyond this because either 

the grade of the ore or the cost of extracting at increasing depths do not make this enticing. Increased 

uranium prices in the future may change these strategies however, and prompt deepe r ore extraction. 

Uranium mineralization is found to a depth of nearly l,900ft at the Wate pipe (SRK, 2011) Figure 10-2) 

and at the Canyon Mine is found between 600ft and over 2,100ft (RPAI 2012). This depth is within 

approximately 300ft of the depth to water of wells located in t he Town of Tusayan, approximately 6 

miles away. 

Adding to claims that uran ium mining can be done in a safe and clean manner, an argument is often 

made that although this was not often done in the past (Orphan Mine in Grand Canyon National Park 

and a multitude of uranium mines on the Navajo Reservation; for example), new site reclamation 

protocols are so successful that no evidence is seen at previously mined brecc ia pipes that a mi ne ever 

existed. Grading and re-vegetating sites post-mining is beneficial from the standpoint of returning the 

landscape to a pre-mining appearance, but claims that these result in no evidence of past mining is 

misleading. Even reclamation success stories of Northern Arizona mines such as the Hack 11 2, and 3 

mines, the Pigeon Mine, and the Hermit Mine have legacy impacts. Soil contamination remains in the 

form of anomalous concentrations of elements such as uranium and arsenic and elevated radiation is 

still found at each of these sites. Wind dispersion of dust has spread these contaminants well beyond 

the boundaries of the mine operations (Otton and others, 2010). In the subsurface, the excavated mine 

workings are partially ref i lled with waste rock and ore of a grade not economical enough to extract and 

process. These voids can then fill with shallow groundwater (if presentL react wit h the remaining ore 

and eventually migrate off-site. Timescales for this process may be on the order of decades or more, 
but does not mean that this is an acceptable outcome for the mine. 
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COMMENTS ON PROPOSED WATE MINE 

Specific comments and concerns related to the proposed Wate Mine by VANE Minerals L LC are 

compiled into Table 1. 

CONCERNS WITH EXPANDED STATE LAND MINERAL DEVELOPMENT 

More troubling than the approval and operation of the proposed Wate Mine is the precedent this mine 

could set for substantial development of more State Land breccia pipes, and Grand Canyon National 

Park views the Wate claim as an example of potential future mineral development in the Grand Canyon 

watershed, Considering the approximately 1 million acres of federal land in three parcels withdrawn in 

2012, the federal lands of Grand Canyon National Park and Grand Canyon-Parashant National 

Monument, and the tribal lands of the Hualapai, Havasupai, and Navajo Reservations, the State Land 

parcels open to mineral entry are so·me of the last remaining areas preventing a protective zone around 

the entirety of the Grand Canyon watershed (Figure 1). By remaining open to mineral entry, these State 

Land parcels are now seeing concentrated interest by mining companies as the last chance to mine 

uranium in Northern Arizona and they are being heavily explored for any site that may provide an 

economic return. 

Although individual mines may have a small surface footprint and limited potentials for landscape-scale 

impacts, the need exists to investigate the potential impacts of many mines over many years. 

Numerous other breccia pipes in this area are currently being explored (Figure 3), and several have 

already defined ore-grade resources. Even if'each mine has a low likelihood of producing a situation 

where resources are measurably damaged, simple probability shows that with each new mine that 

situation becomes more plausible. The total number of mineralized breccia pipes on State Land parcels 

on the Coconino Plateau is not even known and may be substantially larger than what is identified by 

surface features. New electromagnetic geophysical techniques are locating "blind pipes" where a pipe 

exists at depth, but is not evident at the surface. The VANE Minerals website states that the Joint 

Venture between VANE and Uranium One has "recently generated 126 defined pipe targets on state 

land, many of which were identified by state-of-the-art airborne VTEM and MegaTEM geophysical data," 

(www.vaneminerals.com. 2013). 

Shared roads for local, tourism, and mining traffic at the proposed Wate Mine will not be as substantial 

an impact to Grand Canyon National Park as it will for the Hualapai and Havasupai Tribes, but if mining 

were to continue at other targets further east, State Route 64 would likely become the access point to 

the min�(s) and part of the route for ore transport. State Route 64 is the main artery bringing tourists 

into the Grand Canyon's South Rim. The park receives approximately 4.5 million visitors annually; 

disruptions to travel along this corridor due to mining, construction, or ore transport activities or 

mishaps could be devastating. Expanded State Land mining could also incentivize the development of a 

uranium ore mill in Northern Arizona to defray the costs associated with the current extensive travel 

routes to mill sites in Utah: With multiple mines potentially extracting ore concurrently or in series, it 
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may become economically feasible to propose construction of a mill nearby, increasing the potential for 

long-term air, water, soil, and biological contamination of the region. 

Expanded mining also resu lts in a cumulative groundwater use t hat may become detrimental to the 

regional aq uifer system over tim e .  The Wate Mine proposes to use 15,000 gallons per day (VANE, 2012) 

for the life of the mine.  Expan d ing this water appetite to many mines over a large area of the Cocon i no 

Plateau, impact to already stressed water resources could occur. The region has been i n  a drought for 

over 10 years (Cook and others, 2004; McCabe and others, 2004; P hil lips and Blakemore, 2005), and 

estimates on future water needs on the Coconino Plateau even before potential mining is taken into 

account show that the region will have an unmet water need by 2050 (BOR, 2006). Even small declines 

in the amount of water available to springs and seeps can ch a nge a peren nia l spring to an intermitte nt 

one, or cause an intermittent water source to dry up completelYj both resulting in devastati ng effects on 

the ecosystems that rely on that water (NPS, 2012). 

Beyond the potential effects to springs and seeps, expanded mining on targets a l ready identified could 

have impacts on the qual ity and quantity of water in wells comp leted in the regional aquifer. For 
example, the Havasupai Tribe's Bar Four well is only 5 miles aw�y and down-grad ient from the section 

containing VANE's Faith and Br immer targets, and several targets including the Miiler, Wilhala, and 

Antelope pipes are within 10 miles of the water supply wells in the community of Va lle (Figure 3). The 

potential impact of uran ium mining activities should not be gauged on if degradation reaches some 

acceptability threshold such as a State or Federal drinking water standard or aqu ifer drawdown limit. 

Grand Canyon National Park as well as the Tribal communities surrounding the canyon views any level of 

resource degradation resulting from uran ium min ing as unacceptable, whether it crosses some defined 

threshold or not. 

While it is true that vertical distances between targeted ore bod ies and the regional aquifer may be 

hundreds of feet or more and that travel times of groundwater can be quite slow through these geologic 

materials, one needs to think in terms of future impacts . It may take d ecad es or more for impacts to be 

seen at sp rings, and if multi ple mines are operating in the time that it takes the legacy of an earlier mine 

to manifest itself, the issue has already likely co mpounded itself. Formation of the breccia pipes and the 

uranium ore bod ies contained withi-n occurre d over geologic tim escales, and therefore the potential 

impacts resulting from the d isturbance of this are may take a similar time to become apparent. 

CONCLUSIONS I RECOMMENDATIONS 

The number of unknowns and ambiguit ies related to brecc ia pipe uraniu m m in ing's lasting effects on the 

Grand Canyon watershed begs the need to take a more precautionary position on claim approvals. 

While operatio n of one State Land uranium mine might be deter mined to have limited cha nces for 

environmental impact, the precedent set by approving that m ine could allow untold addit ional 

explorations and mines, dramatically i ncreas ing the potential for future resource injury. The physical 

and geochemical characteristics of the breccia pipes, the existence and behavior of shallow and deep 
regional groun dwate r, flow paths and travel times of th ose waters, and the impacts mine-related 
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contamination could have on the ecosystem are all examples of subjects that are not fully understood in 

this area. Even small reductions in water avaflability or the quality of water, soit or air may have 

profound effects on native ecosystems, endangered spec ies, visitor experience, and tribal resources and 

values, among others . 

The science and reasoning behind the Secretary of the Interior selecting the proposed action to 

withdraw the full 1,006,545 acres from new mineral entry for a period of 20 years are appropriately 

simi lar to the area currently being explored for breccia pipe uranium ore deposits on State Land parcels. 

In addition to the 2012 federal withdrawal, the Hualapai Tribe {2009L Havasupai Tribe {1939L and 

Navajo Nation (2005), whose lands border the existing mining targets, are all on record as opposing 

and/or prohibiting uranium mining, and the Coconino County Board of Supervisors is in oppos ition to 

uranium development on lands within the Grand Canyon watershed (2008). Grand Canyon National 

Park is in agreement with these entities that the lingering effects of historic uranium mining in the 

region and the potent ials for future impact are simply too great a risk . These State Land parcels open to 

mineral entry are some of the last remain ing areas preventing a protective zone around the entirety of 

the Grand Canyon watershed. 

The Arizona State Land Department has already closed a number of sections of land to mineral entry to 

protect a portion of Cataract/Havasu Canyon (Closure Order 551-86/87, appended by 251-2010/2011) 

(Figure 3), While admirable, this order only partially protects a section of the surface watershed of 

Cataract Canyon. The remainder of the surface watershed and the groundwater bas in supporting 

Havasu Creek extends well beyond this closure area and warrants similar protections. Rather than' 

setting a precedent for expanded uranium mining on the Coconino Plateau by approving the Wate Mine, 

the State Land Department has the opportunity to set a preced ent by expanding current mineral 

closures to prot,ect the Grand Canyon watershed from potential impacts resulting from breccia pipe 

uranium mining . Such an action would be in line with the State Land Department agency goal to 

"incorporate environmental protect ion into the Department's management actions to enhance the 

future productivity of the Trust's land and assets." (AZSLD, 2013). 

If, h owever, the State Land Department proceeds with approval of the Wate Mine and/or future mineral 

exploration and extraction activities within the Grand Canyon watershed, Grand Canyon National Park 

recommends the Department adopt recently-created Best Management Practices ( BMPs) for mining 

operations to most effectively m it igate impacts to the region. These BMPs are provided as Appendix A. 

In making its dec is ions on th is matter, the National Park Service trusts that the Department will continue 

with its commitment "to prov ide for Arizona's growth, open space, and Trust resources through 

responsib le, and well considered, land management strategies," 
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Figu re 1 .  Reg i o n a l  l a n d  owne rsh i p  a n d  withd rawa l pa rce ls  in N o rthern Arizona, from With d rawal  E I S  
( B LM, 201 1, Figu re 1 . 1- 1 ) .  
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Figure 2 .  Wate Cla i m  a rea map with ge nera l  gro u ndwate r flow d i rections a n d  known spri ngs a n d  seeps. 
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Figure 3 .  State La nd u ra n ium targets sh owi ng p roxi m ity to m i n e ra l  c losu res, spri ngs, see ps, and  we l ls .  
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Figu re 4. Aeri a l  v ie w  of Wate Cla im showi ng to pso i l scra ping con d u cted to l o cate prev I o u s  d ri l l  h o les .  
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Ta ble 1 .  D ocu m e n t  review c o m m e nt fo rm, M i n e ra l  D ev e l o p m e nt 

Re p o rt fo r Wate Cl a i m .  
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1 . 2 1 2  of 52 

VAN E  and partn er U ran i u m  One (U 1 )  state that 1 . 0 m i l l ion  Ibs U 30S is the "m i n i m u m  
th res h o ld to p roceed underg rou nd" (S R K, 201 1 ) .  T h e  o rig i n a l  N I  43 -1 0 1  Techn ical 
Report by SRK Consu lti ng (20 1 0) i n it ia l ly g rad ed th e reso u rce at 0 . 70% , n ot mak ing 
the 1 mi l l ion Ib th resh o ld (990 , 640Ibs) . It  to ok a d d itiona l  d ri l l i ng  a n d  an u pdate to 
the report (20 1 1 )  to atta i n  th is th resh old (1 . 1 1 Bmi l l ion  I bs) , a n d  j u st bare ly.  Th is  
makes econ omic su ccess more ten u o us i f  U prices fl uctu ate , especial ly i n  the l ight  
of  potentia l  environmental perm itting and m o n ito ri ng stipu latio n s ,  a n d  the adoptio n 
of Best Ma nagement Practices .  

The M i n e ral  Development Report ( M D R) states VA N E  wi l l  use the Wh ite M esa M il l  
in B land ing UT (owned by Energy F uels) ,  wh i le 'VA N E ' s  website states th ey wil l  be 
us ing the S h oota r ing Canyo n  M il l  owned by U ra n i u m  One.  The location of o re 
processing a n d  transportation ro utes a re i m po rtant  a n d  n eed to be cla rified . 

I f  the S h oota ring Mi l l  is to be u sed , it goes against cla ims that co n ta m i n atio n 
potentia l wi l l  be e l imi nated as o re wi l l  be re moved from th e reg io n . The m i l l  is 
approx 1 3  m i les N of B u l lfrog M a rina on La ke Powe l l  a long a we l l -deve loped was h ,  
s o  process ing at 'th is location i s  j ust moving the materia l  fro m the u p per end of the 
Lowe r Col orado bas i n  to the lower end of the U pper Colorado bas in . A b reach of 
con tai nment at this location wo u ld i ntrod u ce o re back into the C o lorado R ive r 
system .  

"The p roject i s  i n  a low-lyi ng a rea a n d  therefo re h as n o  vis u a l  impact iss ues" . Th is 
just means the s ite is more suscept ib le to wate r accu m u latio n and flood i n g .  

T h e  Wate P ipe is located o n  th e C oco n ino P latea u ,  n ot t h e  Ka ibab P late a u . 
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"Ore g rade located 1 1 00-1 900 ft. below the su rface . "  
If perched g ro u n dwate r  exists at t h e  s i te ,  i t  m a y  be d rained b y  the insta l lati o n  o f  the 
sh aft and work ings ,  or  be co ntaminated by expos u re to  mobi l ized meta ls a n d  ta ke n 
off-s ite a lo n g  the p reva i l i ng hyd ra u l ic g rad ient .  A shaft s u m p  accu m u lat ing 
co ntaminated water  may a lso transm it water  d ownward a lo n g  the axis of the p ipe 
towa rds the region a l  aq u ifer .  

"Ore fo rmed in sandy b reccia rock frag me nts and 'flow breccia '  co nsisti ng of 
sandston e ,  sandy u n its , a nd u n-ce mented sand " .  Th is descriptio n  of the ore­
hosUng geo log ic m ate ria l  is  one of h ig h  hyd ra u l ic co n d u ctivity , easi ly ca pable of 
sto ring  a n d  transmitting g ro u ndwater,  lead i ng to potentia l c� ntaminatio n .  

Does the tota l transportat ion cost d u ring the l ife o f  the mine inc lude costs fo r road 
maintenance from wea r  and tear  d u e  to are tru ck tra n sport (especia l ly o n  I n d ia n  
Ro ute 1 8)?  What about d ust suppress ion  o n  s ite a n d  o n  access road (s) between 
the mine and I nd ian Route 1 8? The mine s ite and associated a ctivities a re located 
i n  the proximity of a Class I Ai rshed (Grand Ca nyo n N ation a l  Park) , p os i n g  the 
potent ia l  fo r a i r  q u a l ity issues.  
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The reclamatio n  cost estimation is i n adeq uate in seve ra l a reas,  a n d  is in n o  way a 
"co nservative estimate" . D ri l l  s ites sho uld be p lugged/a ba ndoned a ccord ing to 
ADWR reg u lations ,  not fi l led/capped as p revious ly done . Accord i n g  to the S R K  
report ,  p revio us d ri l l  ho les we re left with col lars sticking u p  above gra d e ,  a n d  d ri l l  
cutt ings were left on the s u rface (S R K, 201 1 ) . 

I n  the M D R  Ta ble 2 . 1 , th ere is n o  suppo rti n g  cost b reakd own fo r recla m atio n a nd 
closu re.  H ow was the $5 1 8 ,000 cost fig u re de rived ? Recla mat ion and m o n ito rin g  
costs sho u ld be re-ca lcu lated us ing t h e  recommen dations d escri bed i n  " Best 
Ma nagement P ractices a n d  Comp lia n ce Meas u res fo r B re ccia P ipe U ra n i u m Min ing  
Activities i n  Northern Arizo n a" (BM Ps ,  attached as a Appe nd ix A) . Th ese B M Ps 
were deve loped out of the N o rth ern Arizo n a  P rop osed Withd rawa l F i n a l  
Environ menta l I m pact State ment (BLM , 201 1 )  a nd a ct as a refe rence g u ide t o  b e  
con sidered and appl ied as approp riate to new mine sites with in the Gra n d  Canyon 
watershed . 

Soi ls have bee n i mpacted o n  the s ite even before m i ne deve lopme nt. I n  a n  effort 
to re-Iocate other h isto ric d ri l l  sites (those th at we re not sti l l  sticking out a bove 
g rad e) , a large a rea (450' x 900') was s craped i n  h opes of expos ing s ig ns of these 
previo us d ri l l ing locations (SRK, 20 1 1 ) .  This a rea is q u ite evide nt on ae rial  imagery 
(Figure 4) and there is n o  evid ence/report th at the n ative so i l  was replaced o n ce 
d ri l l ing was completed . Was this con d u cted prior to the site arch aeo log ical  su rvey? 

Soi l  impacts from road development a nd/or expansion have not bee n evalu ated in  
the assess me nt. Mitigation meas u res a re fo und in  the B M Ps (So i l  Reso u rces and 
Faci l ity Desig n Sta nd a rds sectio ns) . 
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A prod u cti on we l l  wo u ld need to be i n sta l led , operated , a nd mon ito red i n  
acco rdance with ADWR and s h o u ld refe rence the attached B M Ps.  I t  i s  n ot clea r 
wh ich B M Ps a re p roposed to be fo l lowed by the a p p l ica nt .  

Wh ich springs a re referenced h e re? Reg iona l ly,  g ro u ndwate r is focu sed toward s  
th e axis o f  the Cata ract Syn Cl ine ,  u ltimate ly m oving north a n d  d ischarg i n g  a t  la rge 
reg io n a l  aqu ife r springs such as Havasu S p rings (Bi l ls ,  2007) (F igure 2) .  There a re 
m a ny s h a l low perched aqu ife r springs fo u n d  in Cata ract Canyo n .  The p roposed 
Wate M i ne is located i n  th is basin  and remova l a nd/o r degrad ation of both sha l low 
a n d  deep grou ndwate r  reso u rces is a potentia l .  

What stu dy o n  th e Sage b reccia p i pe a re the app l ica nts referring to? A U S GS 
report on the Sage pipe ( B rown and others ,  1 992) states th at sandsto nes i n  the 
p ipe were de-'cemented a nd " po u red d own i nto the u nderlying vo id and deposited 
as a permeable wedge-shaped sand floW" a nd the u ra n i u m  was deposited i n  
"pe rmea b le breccias a n d  fl ows" . A Maste r's thesis o n  t h e  Sage p i pe ( M azeika , 
2002) stud ied d ri l l  co res from th e Sage pipe and d ete rm i ned "the permeable 
co n d u it p rovided a p l u m b i n g  system th ro u g h  wh ich d ownward an d/or u pwa rd ­
moving m i n era l iz ing fl u ids were a l lowed t o  pass" . S o ,  eve n i f  p rod u ctio n b lasti ng 
d id not i n crease hyd ra u l ic con d u ctivity with i n  the p ipe,  it rem a i n s  a s  a n atu ra l  
e le ment o f  th e p i pe's m o rpho logy. 

C l im ate ch ange effects h ave i n creased the freq uency and m a g n itude of extreme 
preci pitati on eve nts (Tre n be rth and others ,  2007) . The flood ris k  at th is s i te is  l ikely 
h ig h e r  th an th at reported by the app l ica nt,  and wi l l  l i ke ly in crease i n  the futu re.  I n  
fact! th ere are re ports a n d  s ite evidence that th is s ite h as flooded rece ntly.  
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Mine s u rface infrastructure may be placed above a 500 -year flood level ,  b ut the 
pipe itself sti l l  re mains i n  a topogra p h ic low. S ite vis its have sh own evide n ce that 
the su rface exp ress ion of the pipe h o lds water at times . Th is wate r may infi ltrate to 
lower leve ls of the pipe and may inte rcept m i n e  workings d u ring  operation a n d  fi l l  
partia l ly i n-fi l led worki ngs after s ite closu re.  

Whi le th e site is  located o n  a n  u n n a med s h a l low ephemera l  d ra inag e ,  th is  d ra i nage 
feeds i nto L itt le Coyote C a nyo n ,  wh ich then d isch a rges into the peren nia l  secti o n  of 
H ava su C reek at the bou ndary of th e Havas u pai Rese rvation a nd G ra n d  Canyo n  
N ation a l  Park (Figure 2) . Th is co nfl uence i s  where tra n s locations o f  endan gered 
H u m pback C h u b  have occu rred , and where a sm a l l  popu lation existed p rior  to 
trans locatio n .  Havas u  Creek is  co ns idered "critica l h a bitat" fo r th is e n d a n gered 
species , a nd tra nslocations a re defined as a Conservation Meas u re in  th e 2008 
Biolog i ca l  O p i n i o n  on th e operation o'f G len Ca nyon Dam ( U S FWS , 2008 ) .  

Springs a re located n ot o n ly less t h a n  the 1 5  m i le s  away stated b y  t h e  a p p l icant ,  
but these springs a lso issue from s h a l low a q u ifer systems at h ig h er elevations than 
cla imed by the appl ica nt (Figure 2) .  

With in a bout 1 5  mi les or  less from the Wate pa rcel ,  th ere a re 7 co nfi rmed s p rings 
that d isch a rge from aq u ifers above the reg ional  Redwa l l-M uav aq u ifer  (Cocon ino 
Sandstone ,  Esplanade San dstone,  or Supai  Grou p) , a l l  above the 3,200ft u pper 
l im it c laimed by the appl icant .  Th ese spr ings d isch arge at  ,a  depth below the 
plateau su rface of between 1 , 090 a nd 2 ,290ft, with 3 location s  above the p roposed 
depth of the mine shaft (1 ,700ft) . 

It is ev ident that sha l low g ro u n dwater does exist i n  the a rea.  H owever,  th e exte nt, 
depth , and be havior a re u n known . C reating artific ia l d ra ins to these aqu ifers by 
d ri l l ing mine s h afts and excavati ng mate rial for ore extra ctio n co u l d  pote ntia l ly 
affect the locatio ns wh e re th is grou ndwater d isch arges at the su rface ,  a lth o u g h  the 
timescales a nd magnitudes of impact a re u n known . 
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"area is  so uth a nd west of th e R-aq u ifer d ivid e ,  l im it ing g rou n dwater flow into 
Cata ract d rainage a nd not towa rd the S outh Rim G ra nd C a nyo n spri n g s" 
Wh i le th e p roposed m i n e  site is on the west s id e  of th e C ata ract Syncl i n e  a nd 
therefo re wi l l  n ot affect what a re usua l ly d escri bed as the "South Rim s p ri n gs" 
(those fou nd to th e east a nd west of th e main S o uth Rim d eve loped area) , th e re a re 
sti l l  spri n gs located o n  N atio n a l  Park land to the n o rth  of the propose d  m i n e  (Figure 
2) . Ad d itio n a l ly ,  H avas u C ree k be low Beave r Fal ls is i n  the N at ional  P a rk ,  a n d  
d isch arge fro m a l l  o f  the spri n gs i n  Cata ract Ca nyon a d d  t o  t h e  flow o f  H avasu 
C reek,  provid i n g  h ab itat fo r e n d a n gered fis h ,  recreation a l  opportu n ities , a nd 
baseflow i nto the C o lo rado Rive r. Red uction of o r  i nj u ry to th ese wate rs wi l l  affect 
Gra n d  Ca nyon N atio n a l  Park and H avas u pa i  Tribe resou rces . 

"Th e prop,?sed m i n i n g  operations d o  not have the pote nti a l  to impact g ro u n dwater."  
There' is enough ambi g u ity a bout  the prese nce , natu re ,  and behavior  of 
g ro u n dwater i n  th is a rea that th is statement can n ot be made . 

"Lon g-te rm subsu rface conta m i natio n  cou ld pote nti a l ly occu r if conta m i n a nts reach 
d eep g rou n dwater aq u ifers .'1 Th is statement is a d i rect co ntrad icti on to th e 
statement above p resented i n  th e previous parag rap h of the M D R .  
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" N o  i m pacts to s h a l low aq u ife r sp ri ngs a re expected" 
Alth o u g h  cl a imed by the appl icant that "d r i l l ing  at the Wate p roject d id not  
enco u nte r  aqu ifers or perched wate r" (MOR,  p .  23) , Arizo n a  Department of  Wate r 
Reso u rces has a reco rd from the Wate s ite fro m 2009 that e n co u ntered 
g ro u ndwate r at  800ft .  A reco rd s search co nfi rmed that a d iamond core b o rehole 
insta l led by B rown D ri l l i ng reco rded a static wate r leve l of 800ft (ADWR P roject 
Comp letio n Re po rt for we l l  n u m be r  55-9 1 1 0 1 5) .  

Not o n ly w a s  th is i nfo rm ation neg lected t o  be re ported i n  the d iscussion of 
g ro u n dwater in th e M D R ,  it co ntrad icts assu mptions that s h a l low gro u n dwater 
e ither does n ot exist or wi l l  not be impacted . The l a rg e  d iamete r mine wo rki n gs ca n 
pote ntia l ly act as large d ra ins to these l imited s h a l low g ro u ndwater res o u rces :  If a 
shal low aq u ifer is indeed p rese nt at th is s ite , a mo n ito ri ng ( n ot s u p p ly) we l l  s h o u ld 
be i n sta l led to reco rd potentia l  d ra i n ing of th is aq u ife r  syste m .  

"F ina l  u n de rgro u nd development may exte nd to approxi mate ly 1 , 8 00ft. Th is i s  we l l  
a bove t h e  m i n i m u m  2 , OOOft below s u rface depth o f  t h e  R -aq u ifer . "  
Ore-g rade minera l ization is  known to exceed 1 ,900ft be low s u rface at the Wate 
p ipe (S R K, 201 1 ) , a n d  may co nti n ue b elow th is .  Alth o u g h  p lans a re curre ntly n ot to 
m i n e  to th is de pth , increases in u ran i u m  p rices d u ring  m i n i n g  operatio ns may make 
m i n in g  lowe r g rade o re a n d/o r deepe n i ng the sh aft eco n o m ica l ly v iab le ,  b ring ing 
th e tota l depth of  m i n ing operations closer to  th e reg i o n a l  wate r table .  

"Wate r use by m i n e  ope rati o n s  is l imited . "  This needs to be bette r q u a ntified , as 
repo rted esti mates a re con trad icto ry. An interview i n  the A rizo na Dai ly Sun ( M a rc h  
3 ,  201 3) with a VAN E  rep resentative stated that 1 .0  acre-feet a n n u a l ly w a s  needed 
(6.2 gpm) .  The M D R  rep orts (p .  25) th at a wel l  prod ucing 5 g pm wi l l  be s ufficient ,  
but  then later (p . 40) ,  that 1 5 ,000 gal lons/d ay wi l l  b e  necessary (1 0 . 4 g p m ) .  
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B M Ps fo r n ot on ly wel l  i n sta l lat ion but a lso fo r mon itori n g  d u ring  a n d  p ost-m i n i n g  
activities s h o u ld b e  fol lowed . T h e  wel l  s h o u ld re main access i b le post-reclamatio n 
fo r futu re sampl ing p u rposes. 

U ra n i u m  are s h o u ld be ad ded to th e l ist of hazard o us materia ls . U ra n i u m  are is 
reg u lated as a C lass 7 rad ioactive mate ria l under  the U S D OT hazard o u s  m ate ria l  
reg u lations (C F R  49 Part 1 73 .403) 

U n eco nomic yet m i neral ized waste rock stockp i led at the s ite needs to be both 
p laced o n  an impermea ble enclos u re and cove red to p reve nt ra i n  and s n ow fro m 
inte racti ng with the ore a n d  possib ly leach i n g  co ntaminants . 
By backfi l l ing  th is materia l  i nto the wo rk ings d u ring  s ite recla matio n ,  a so u rce of 
potentia l  futu re co ntaminatio n is being i ntrod uced . Alth oug h the mate ria l came out  
of th is location ,  it was i n  a sta b le a n d  l i ke ly red u ced state . When backfi l led , it wi l l  
h ave been b ro ken up ,  l ike ly oxid ized , and p laced into worki ngs with su bstantia l ly 
h ig h er  hyd ra u l ic co n d u ctivities than th e pre-m i n ing  state . 

Whi le the s ite is located with in  a C lass I I  Airshed , it is with i n  close p roximity (-- 1 0  
m i les) to G ra nd Ca nyon N ation a l  Park which is  a C lass I Airshed a nd s u bject to the 
h ig hest a i r  q u al ity protectio ns .  Fugit ive d ust s h o u ld be eva l u ated a n d  a d d ressed 
fo l lowi ng the B M Ps .  
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Was th e p roject eva l u ated fo r vis u a l  i m pacts fro m the N o rth R i m  of G rand C a nyo n  
N atio n a l  Pa rk? T h e  p roject has th e potential  fo r b e i n g  vis ib le  fro m t h e  N o rth Rim. 

Coco n i n o  County D a rk S ky o rd in a n ces should be referen ced and eval uated to 
address pote ntia l  impacts i f  operatio ns are to occu r at n ig ht .  In  ad d ition ,  th ese 
imp acts co u ld adverse ly affect G rand C anyon N ation a l  P a rk d a rk s ky res o u rces , 
especia l ly from N orth Rim local ities .  

Portio n s  of G ra nd Ca nyon N atio n a l  Park a re less than 1 0  m i les from the p ro posed 
m in e .  The H avasupa i  Reservation is 7.5 m i les away and the H u a lapai  Reservatio n 
is o n ly 2 m iles away.  

"There a re n o  s ign ificant traffic iss ues a nti cipated d u e  to the rem ote n ess of the 
p roj ect and very l ig ht n o n -mine traffic."  
I n d ia n  Route 1 8  is  th e main access point to th e vi l lage of S u p a i  o n  the H ava s u p a i  
Reservatio n ,  and i s  th e m a i n  access point for to u ris m  o n  b oth t h e  Reservation a n d  
the N atio n a l  Park po rt ion of H avasu C ree k be low. 

lITh e  Wate project is projected t o  have a positive socia-eco n om ic impact o n  t h e  
local area . "  
W h i l e  reve n ues fro m wages , taxes ,  etc. wo u ld a d d  t o  the local e co nomy,  much of 
the eco n o mic gain from the m i n i n g ,  p rocess in g ,  a n d  sale of u ra n i u m  from th is  m i n e  
wo u ld be s e e n  b y  the m i l l  s ite ( located out  of State) a nd VAN E  M i n e ra ls ( located 
o ut of Cou ntry) . Add itio n a l ly ,  eco n omic ben efits from th is m i n e  p a le in com p a rison 
to th e an n u al  eco n omic benefits of G ra n d  Ca nyo n  N atio n a l  P a rk of $467 m i l l ion  
(C u i  a n d  oth e rs ,  20 1 3) .  
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" S u p p ly wi l l  be su pplemented by water o rig in ati n g  fro m u nd erg ro u n d  wo rk ings . "  
The app l icant states th at the re is  no s h a l low g ro u ndwater at  the  s ite , so there 
s h o u ld n ot be any water accu m u lating i n  the wo rki ngs that had orig i n ated fro m the 
s u bs u rface . 

Wh i le the upper po rtions of th e shaft to the su rface wi l l  b e  fi l led/p lugged , larg e  vo ids 
wi l l  re main  e ith e r  em pty o r  ba ckfi l led with poro u s ,  pote ntia l ly m i n e ral ize d  mate ri a l .  I f  
sha llow g ro u ndwater exists i n  the reg io n ,  it wi l l  ove r t ime fi l l  these voids , com e  i nto 
co ntact with the mineral ized materia l ,  and cou ld mig rate off-s ite a long the p reva i l ing 
hyd ra u l ic g rad ient.  

I n spection of th e pond l iner for evide n ce of leak ing at the last stage of recla mation is 
too late i n  the process . Any evide n ce of leaking at th is stage i n d icates that potent ia l  
co n tamination may have been occu rri n g  to the s u bsu rface fo r ye ars . The a p p l icant 
s h o u ld i nsta l l  an auto m ated lea k d etectio n system as refe re n ce d  i n  the B M Ps Wate r 
Resou rces sectio n .  

A ra d iolog ica l s u rvey of th e p roposed m in e s ite a nd s u rro u n d i n g  a reas s h o u ld be 
co n d u cted as outl ined i n  the B M Ps -prior  to d evelop i ng the m i n e  s h aft and mine ral  
ext racti on . Estab l ish ing w h at base l i n e  co n d itio ns a re wi l l  be esse ntia l to appra is ing 
the success of  remed iation effo rts .  Without th ese d ata, a d u ring-re m ed iation s u rvey 
fo r a reas above 1 0  m rem/yr wi l l  n ot g ive the fu l l  p ictu re of h ow the s ite h as bee n 
impacted by m i n i n g  activities . 
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Reclamatio n project costs ca n a lso vary g reatly d ue to flu ctu ati ng prices of ura n i u m .  
A s u b sta ntial d rop in  p rices may prompt th e m i n e  operato r to p lace t h e  m i n e  on 
"stand by" l ike the Ca nyon and Ka nab North mines,  not o n ly ca u s i n g  the m i ne 
i n creased ma intenance a n d  mon itor ing costs , but  a lso increasing th e ove ra l l  costs 
of s ite re clamatio n in th e futu re d u e to inflation . Costs can also i n crease d u e  to a n  
in crease i n  u ra n i u m  prices a s  wel l .  I n creased prices may pers u ade t h e  m i ne 
operato rs to i n crease the exte nt a nd de pth of the mine wo rkings fo llowing lower­
g rade a re,  increasing th e in it ial  reclamatio n costs and increas ing the chances of 
lo ng-term legacy contaminatio n that may be borne by the mine operato r or the land 
owner depen d i n g  on the timesca le of  impact .  
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