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Energy Fuels Nuclear, Inc.
Executive Offices, Suite 900
Three Park Central

1515 Arapahoe Street

Denver, Colorado 80202

Attention: Mr. Muril D. Vincelette
Vice President, Operations

Gent lemen:

With thir letter we are transmitting the 30 copies you requested
of responses to NRC comments telecopied to Energy Fuels Nuclear, Inc. as
Enclosures 1, 2, 3 and 4 on 25 September 1978. Responses to other
questions raised by the ORNL staff are also included.

These responses have been prepared jointly by Energy Fuels Nuclear,
Inc. and Dames & Moore. In responding, each comment or question has been
quoted verbatim as received and is followed by the response.

If we may be of further service, please do not hesitate to contact

us.
Very truly yours,
DAMES & MOORE
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Kenneth R. Porter, Ph.D.
Associate
Principal~in-Charge
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ENCLOSURE |

QUESTIONS CONCERNING THE PROPOSED
TAILINGS MANAGEMENT PROGRAM

Question |

Earlier designs called for an engineered embankment consisting of up
and downstream shells, core wvall, chimney drain and filter. Present
design calls for a single component, the same material as will be used in
the liner. Why was the desigr changed?

Resgonse

The earliest design to: the embankment is described and illustrated
in the Dames & Moore rep rt dated January 17, 1978. This report is
included as an appendix to the Environmental Report dated January 30,
1978, This embankment design did not include shells, core wall, chimney
drain and filter as indicated in the comment. The embankment had two
zones. The inside consisted of compacted silty soil and the outside
consisted of compacted sandstone (see Plate 7).

As indicated in the question, the present design generally calls for
a homogeneous embankment constructed from the clayey silt soil which will
also be used for the liner. However, the southernmost embankment of Cell

#6 will be partially constructed from compacted sandstone. The purpose
of the sandstone shell is to provide erosion protection of the ex erior
slopes of the embankment and added stability. (For a more plete

description of the present embankment design see the Dames & Moore .eport
"Proposed Tailing Disposal System, White Mesa Uranium Project, Blanding,
Utah Prepared for Energy Fuels Nuclear, Inc." (September 20, 1978).

The design section for the retention cell dikes was modified to
facilitate construction of a continuous soil liner. Seepage calculations
(Dames & Moore, September 20, 1978, p. 12) indicate that it would take at
least 100 years to saturate the dikes. Since water will only be present
in a cell for a few years, the dikes will never fully saturate. There-
fore it is unnecessary to construct internal drainage control features
such as chimney drains and filters.

guestion 2

The last embankment to be built (at the south end) should have a
more detailed design, considering the possible need for a chimney drain,
filter, and downstream erosion protection. Also, discuss the possible
need for excavating to bedrock, removing residual weathered Mancos Shale
beneath this embankment.
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Response

See Dames & Moore report '"Proposed Tailing Disposal System, White
Mesa Uranium Project, Blanding, Utah Prepared for Energy Fuels Nuclear,
Inc." (September 20, 1978).

Question 3

Earlier designs also called for a plastic membrane liner, whereas in
your submittal dated August 11, 1978 you propose use of a liner of
on~site natural materials (described as SM/ML, according to unified soil
classification system). Your submittal does not present sufficient
justification for concluding that a liner of compacted natural soils will
mitigate impacts on the groundwater quality due to seepage of toxic

materials. Please submit any additional information that may support
this conclusion. In particular, information should be included as
follows:
Response

The earliest design by Dames & Moore called for a membrane liner
because the results of the limited field explorations performed at that
time indicated that soil of low enough permeability to line the cells was
not available in esufficient quarntity. However, subsequent detailed
field work by Chen and Associates, Inc. (report dated July 18, 1978) and
analyses by Western Knapp Engineering (report dated April 28, 1978 p.
3-8) indicated that sufficient soil of low permeability is available at
the site. On September 28, 1978 a meeting between FRC and Energy Fuels
Nuclear agrecd upon a plan whereby the first cell would be lined with a
state-of-the-art artificial liner with subsequent cells lined with
natural materials.

Question 3a

Provide a complete seepage analysis for the liners and embankments.
Show calculations and assumptions:

.

Response

See Dames & Moore report "Proposed Tailing Disposal System, White
Mesa Uranium Project, Blanding, Utah Prepared for Energy Fuels Nuclear,
Inc." (September 20, 1978) pages 12 and 13,

To what extent can long term acid resistance of the liner be guar-
anteed? Describe the system that would be used to warn of a liner
failure and steps that would be taken in the event of such a failure;

IAMES L MOORE
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Resgonse

At the present time, permeability tests are being performed to
evaluate the acid resistance of the clayey silt soil at the site. The
results are not vet available. One advantage of a natural soil liner
over a synthetic liner is that it should be more resistant to acid attack
and deterioration. A series of downgradient monitor wells, in accordance
with NRC requirements will be sampled periodically to detect any seepage
from the tailing area. These wells will be equipped with pumps to
recycle back to the tailing pond any seepage which may occur.

Question 3¢

Will the liner be placed directly on rock or will parts of it lie on
weathered Mancos Shale or disintegrated Dakota Sandstone? Analyze the
potential for failure of the liner by differential compaction. Also,
discuss how the liner will be "keyed" to the floor.

Resgonse

The 2-foot thick liner will be constructed on both weathered
Mancos Shale and Dakota Sandstone, although the total depth of Mancos
Shale should not exceed approximately 3 feet. Differential settlement of
the liner is expected to be negligible. This is because the soil, shale
and sandstone are dense, relatively incompressible materials and because
of the shallow depth of tailing (about 20 feet maximum) which will be
placed over the liner. Neither the shale nor sandstone will compress
appreciably under a loading on the order of 2000 psf.

The liner will not need to be keyed to the floor. The floor slopes
will be 2 percent or less and the liner will be quite stable on these
slopes.

Question 4

How much blasting do you expect to do? Could blasting effect
the seepage rate through the floor of the reservoir?

ggggonse

See Dames & Moore report "Proposed Tailing Disposal System, White
Mesa Uranium Project, Blanding, Utah Prepared for Energy Fuels Nuclear,
Inc." (September 20, 1978) page 6.

Question 5
Provide a complete flood protection analysis, showing calculations

and assumptions (PMF, 100 year flood, retention capacity, wave run up,
etc.).

DAMES 2 MOONRE




ol

L‘i-l Sl e e

e s TUR T v

i Sl L i

P W D Ty B m pt i o B s e o e £ e oy e avt e n aams ey e e o e MRt areo s - R e T T TR By PNy E Ny

Resgonae

The probable maximum flood (PMF) computations for the site drainage
upstream of the mill were in two parts. First, the peak flow from the
drainages caused by the probably maximum precipitation (PMP) was deter-
mined. The PMP from a general type storm (PMPG) and the PMP from a
thunderstorm (PMT) were compared to the basin size and response time.
Because of the small basin size, the PMT would clearly produce the
largest peak flow. Excess rainfall was computed by subtracting infiltra-
tion from the PMT, after an appropriate sequencing of rainfall intervals,
using Soil Conservation Service curve number (CN) 85. Because the basin
is small, it can be assumed the intensity of rainfall excess is equal to
the discharge rate. This calculation indicated the resulting flow rate
might damage the mill facilities. Flood retention dikes were, therefore,
proposed.

The second part of this calculation involved a determination
of the required storage volume for proposed flood retention dikes in the
upper parts of the basin. In this case, flood volume is the critical
quantity, rather than peak discharge. The PMPG was used since the total
precipitation depth is greater than that for the PMT. The total excess
precipitation was computed using a SCS CN of 85. This depth multiplied
by the drainage areas yielded the required storage volume for the flood
retention ponds. Flood volume computations for other project site areas
were computed in a similar manner.

In cases where a dam is designed to store the entire PMF, a free~
board allowance is normally not made (Design of Small Dams, p. 273). In
this case, a minimum freeboard of 3 feet is planned even though the
entire PMF could be stored with the outlets blocked.

Question 6

Will there by any places on the floor of the reservoir which exceed
a 3:1 slope? If so, how will these be lined?

Resgongg

There will be no places on the floor of the cells which exceed a
3:1 slope. See Dames & Moore report '"Proposed Tailing Disposal System,
White Mesa Uranium Project, Blanding, Utah Prepared for Energy Fuels
Nuclear, Inc." (September 20, 1978).

Question 7

SM/ML soils are highly susceptible to erosion and frost heave.
How do you plan to guard against these possible modes of failure for the
embankment s?

DAMES & MOORE



Resgonse

See Dames & Moore report '"Proposed Tailing Disposal System, White
Mesa Uranium Project, Blanding, Utah Prepared for Energy Fuels Nuclear,
Inc." (September 20, 1978).

Question 8

Consider designs that will lead to more rapid drainage of tailings.
Please address the following as a minimum:

a. Horizontal belt or drum filters and their necessary tailings
transport modes;

b. Installation of sub-drains between liner and tailings together
with spigotting methods to achieve minimum flow path distance
through the clay slimes.

Resgpnse

If the retention embankments were constructed by upstream or center-
line methods rapid drainage and consolidation of the tailing would be
very important. Since the retention embankments will be designed and
constructed to resist the fluid pressure of the saturated tailing,
rapid drainage of the tailing would not be advantageous or necessary.

Question 9

What quality control systems will be used to ensure the proper
installation of liners and embankments?

Resgonse

During construction of the tailing retention system, Energy Fuels
Nucelar will have a qualified engineer supervise all installation and
construction of the tailing dikes and liner. The engineer will keep a
daily record showing type of material used and method applied during
construction. If materials or construction specifications are not met,
the engineer will have the authority to immediately stop construction and
make corrections necessary to meet specifications. Refer to Energy Fuels
Nuclear's Source Material License Application, September 26, 1978,
Section 7.2.1, Page 7-1.

Question 10

Tables 2 and 3 (Earthwork Quantities) of the August 11, 1978 pro-
posal indicate that a major portion of the soil materials will be bor-
rowed . For example, Table 3 states that 7,524,000 cu yd, or approxi-
mately 50% of the silt-sand type soil will be borrowed. Only one poten-
tial borrow area of 75 acres has been identified (p. 6). It is doubtful
that all of the borrow could be obtained from such a small area.

CAMES £ MmMOoOne
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The document prepared by Chen and Associates (J.'y 18, 1978) also
suggests that soil materials are in short supply. It is indicated that a
23-year tailings disposal system or any similar scaled down plan would
require a minimum average soil thickness of 12 ft (2 ft liner, 9 ft
cover, 9 inches of topsoil, and dike requirements). Figures lB and IC
indicate an average thickness of 7.1 ft. If these soil distribution
trends also apply to the rest of the site, at least one acre of borrow
area will be necessary for each acre of tailings impoundment. The
environmental impact from such massive borrowing would be significant.

Please address the problem of soil availability from the following
standpoints:

a. Define the location and extent of planned borrow areas.

Resgonse

See Dames & Moore report "Proposed Tailing Disposal System, White
Mesa Uranium Project, Blanding, Utah Prepared for Energy Fuels Nuclear,
Inc." (September 20, 1978), Plate 2.

Question 10b

Prepare reclamation plans and cost estimates for such disturbed
areas.

Resgonse
See response to Question #7, Enclosure #2.

Question 10c

Where planned borrow material is substantially different from
originally planned soils, define characteristics of such borrow materials
and describe impacts on seepage control, slope stability, and radon
control from the use of the additional borrow material.

Response

The studies by Chen and Associates (July 18, 1978) indicate that
the soils at the site are relatively uniform. Therefore, no problem of
encountering soils with substantially different properties from the soils
evaluated originally is anticipated. Additional field investigations at
the northern end of the site have been conducted and confirm this con~-
clusion. 1If deposits of clay or shale would be mined for use either as
liner or as cover material, a definitive analysis of these materials will
be made,

IBAMES £ MOOM”RE




Question 11, #1

Please give the basis for the estimated seepage rate of one gallon
per minute per acre of free water surface. Specifically address the
following:

1. Method of obtaining the coefficient of permeability "K" account-
ing for reported soil variations.

Resgonse

See Dames & Moore report "Proposed Tailing Disposal System, White
Mesa Uranium Project, Blanding, Utah Prepared for Energy Fuels Nuclear,
Inc." (September 20, 1978). As indicated in this report on page 12,
permeability of 0.32 ft/yr was used in the seepage analyses. This number
is an "average'" value based on the results of all permeability tests by
Dames & Moore (January 30, 1978) and Chen and Associates (July 18, 1978).
There are both higher and lower permeability values reported in these
reports, but 0.32 ft/year is considered to be a typical average value.

Question 11, #2

2. Define the configuration (ponded surface area, average head,
etc.) used in the calculation.

Kesgonse

See Dames & Moore report "Proposed Tailing Disposal System, White
Mesa Uranium Project, Blanding, Utah Prepared for Energy Fuels Nuclear,
Inc." (September 20, 1978), pages 12 and 13.

Question 12

The tailings radon calculation appearing on page 3-18 of the ER is
not valid for use in the design of the tailings cover. Based on a
permeability of 0.33 ft/yr for the liner, the tailings would drain in
aboyt 20 yrs. Assuming less than 102 retained moisture (D /v = 5 x
10 “cm“/sec) and {nfinite thickness of the tailings layer,® the flux
would be 367 pCi/m sec. Using the equation ot page 9-8 of the ER, and
less than 10%Z moisture in the cover material, the required cover would be
approximtely 21 ft. Please address this finding particularly in light of
the above noted borrow material quantities. Explain in detail cover
design features which will overcome such problems.

ASSUMPTIONS USED IN 12:

_o Dgmes & Moore (p. 9-9) used a diffusion coefficient of 1.0 x
10 “em"/sec fe: the silt-sands to be used for cover material. This
assumes 15% moisture. According to the soil samples taken by Chen and by
Dames & Moore, the moisture content of the soils varies from 5% to 10%.

DAMES © MO
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The higher moisture contents were measured at the bottom of natural
depressions, suggesting that these areas receive more moisture (as
run-off) than do elevated regions. Therefore, the tailings cover, which
will be relatively flat but elevated above the surrounding area, will,
under long-term conditions, be under_&OZZmoisture content. In this case,
a digsusion coefficient of 5 x 10 “cm“/sec for the ailings (and 2.2
x 10 “em”“/sec for the cover) is more appropriate for the long term.
The radon flux can be estimated as follows:

Source Flux J =-E C [A(D /v)]
o v e
where:
E = 0.2 emanation rate of radon=-222

C = 564.8 pCi/cmB; 353 pCi/gm (radium=-226 concentration of the
tailings, assuming 0.125% average ore grade) multiplied by 1.6
g/cm”, the bulk density of the dried tailings.

D /vs=35.0xn 10~2cm2/sec for "dry" tailings, 8% moisture

L = 2.0 % 10-63ec.l = decay constant of radon-222

3 = (0.2)(353)(1.6) (2.1 10785 x 107%)

Using a background flux q& 0,752 pCi/mzsec, necessary thickness for a
cover with De/v = 2.2 % 10 “cm"/oec 48 20.6 ft.

Reseonse

The analysis of the tailing reclamation alternatives will be ampli=-
fied to consider modifications in the tailing disposal concept made in
the period since the analysis was originally prepared for the
Environmental Report. These modifications, which will change the thick=-
nesses of cover required to achieve the necessary reduction in radon flux
and gamma emission, primarily involve segregating the slimes and sands
with the slimes being beneath the sands, rather than considering the
tailing to be a homogeneous mixture,

In addition, the questions raised in Question 12 will be considered
in the course of reevaluating cover thicknesses. Dames & Moore believes
that additional clarification of the NRC approach (model) used to evalu-
ate fluxes from the cover materials will be required to permit a compari-
son of the analytic methodologies. It is proposed that a meeting be held
as soon as possible with appropriate NRC and ORNL personnel to review
modelling assumptions so that an agreement of all iaterested parties can
be reached.

BAMES & MOO e
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Resgonse

The tailing supply discharged from the mill will consist of sands
and slimes. It was originally assumed by Dames & Moore in preparing the
Environmental Report that the radium content of the tailing would be
homogeneous and that there would be a concentration of the 353 pCi of
radium-226 per gram of tailing. However, in practice, a separation of
sands and slimes will occur when the tailing material is deposited.

This separation will result in the sands, which are the low radium
fraction, covering the higher radiation slimes; thus reducing the surface

radiation source term. For this reason, as well as coasideration of
questions raised in Comment 12, Dames & Moore is completing a revised
radiological model. The results of this and proposed cover thickness

will be forthcoming in the near future.
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ENCLOSURE 2

QUESTIONS CONCERNING THE PROPOSED
WHITE MESA MILL

Question |

Due to reported design changes (high efficiency thickeners, semi-
autogenous grinding mill, etc.), the description in the ER (Sections
3.2.1 - 3.2.3) requires revisions. In the revision, please address the
following:

Question la

The method for feeding ore to the mill.

Resgonse

The ore will be fed by a front end loader through a primary grizzly
to a secondary grizzly which feeds a conveyor belt to the SAG mill.

Question 1b

The operation of the secondary crushing unit or semi-autogenous
mill, whichever is applicable.

Resgonse

The grinding circuit will consist of an 18' X 6' semi-autogenous
grinding (SAG) mill in closed circuit with screens. The underflow from
the screens (-28 mesh) will be pumped to the three 35' diameter mechan-
ically agitated wet slurry storage tanks. Refer to Energy Fuels
Nuclear's Source Materials License Application, September 26, 1978,
Section 3.2.1, Page 3-2,

Question lc¢

Will the facilities for processing copper containing ores be in-
stalled as originally planned?

Response
The copper circuit will not be installed at this time.
Question 1d
What type of dryers will be used in the uranium and vanadium cir-

cuits? This should address configuration, fuel, and dusting rates
(uncontrolled).

i3NAME S & MOOMRE
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Resgonse

The dewatered yellowcake slurry will be pumped to a 6 ft diameter
0oil fired multiple~hearth dryer operating at approximately 650°C,

The filtered vanadium precipitate will be pumped to a 12 ft diameter
oil fired fusion furnace operating at approximately 800°C.

Both dryers will be operated using wet scrubbers for emission
control. Specifications show the scrubbers to be 99+ percent effective,
resulting in controlled dusting rates of approximately 0.50 lbs/hr.

Question le

The section should describe water usage within the mill and any
measures employed for conservation purposes.

ﬁiggonse

Fresh water usage in the mill will consist of 402.5 gpm added to
the ore in the SAC mill and another 44 gpm of make-up water added to the
final CCD thickener. Raffinate from the uranium and vanadium SX circuits
will be recycled to the CCD circuit for wash water, resulting in a

conservation of approximately 877 gpm of water. Refer to Energy Fuels
Nuclear's Source Material License Application, September 26, 1978, Table
3.1=1,

Question If

Please provide operating schedules and production estimates for
the vanadium and copper circuits.

Response

The vanadium circuit will operate approximately 120 days per vear
producing approximately 27,200 pounds of V205 per day. The copper
circuit will not be installed at this time.
Question lg

Explain reason for choosing manganese dioxide over sodium chlorate
as the oxidizing agent.

Response

Either manganese dioxide or sodium chlorate may be used as the
oxidizing agent depending on availability and delivery.

Question 2

Please provide a revised plate 3.1-1 showing the mill complex
layout .,

ameEsS B smOoons
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nggonse

As discussed with Larry Lamonica by phone, October 2, 1978, Plate
3.1-1 is consistent with plates presented elsewhere in our reports.

Question 3

Please justify the estimated (0.1 lb/hr) hydrocarbon emission from
the solvent extraction circuits either by direct calculation or by
comparison with other mills.

Resgonse

The Draft Environmental Statement for the Bear Creek Project,
Rocky Mountain Energy Company, projects an organic vapor release of 0.025
lb/hr. The free surface area of Energy Fuel's uranium and vanadium
solvent extraction settlers is approximately 4 times the area of Rocky
Mountain Energy's, therefore, the stated estimate of 0.l 1lb/hr.

Question &

Please describe the expected conditions on the mill complex ore
pads under equilibrium operating conditions and at start-up (i.e.,
maximum storage). Describe areal extend height, and shape of piles and
ore feeding operations.

Resgonse

Prior to start-up of the mill, there will be approximately 250,000
togs of ore stockpiled. This will cover an area of approximately 260,000
ft™ with the stockpiles being 20-22 ft high. During operation of the
mill, there will be approximately 100,000 tons of ore covering approxi-
mately the same area with the stockpiles being approximateiy 9 to 10 ft
high. The ore will be fed to the mill be a front end loader.

Question 5

Due to the fact that the ore will come from numerous mines, in
different formations, the radon emanation factor (0.07), given in the ER
(p. 3-15), would appear to be low, given the wide spread in reported
emanation factors for ore. We would recommend a more generic value of
0.2 as the emanation coefficient. Please comment.

Resgonse

Dr. Oktay I. Oztunali, Senior Engineer with Dames & Moore, has
discussed this matter with Mr. Larry Lamonica of the ORNL project team.

The reference cited on page 3-15 of the Environmental Report
(Clements et al., 1978) was not appropriate. As agreed by both Messrs.

E2AMES B MOORNRE
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Oztunali and Lamonica, a range of radon emanation factors may be found in
the literature, some being higher and some lower than the 0.07 value used
by Dames & Moore. Dames & Moore's use of 0.07 was based upon data in
P.M.C. Baretto's "Radon-222 emanation characteristics of rocks and
minerals" and S.R. Austin's "A Laboratory study of radon emanation from
domestic uranium ores;" both of these papers were published in Radon in
Uranium Mining, Proceedings of a Panel, Washington, D.C. 1973, These
data give consideration to type of ore and ore grade.

Question 6

On page 3-24 of Western Knapp Engineering's Alternative tailings
disposal systems report and on page 15 of Dames and Moore's long-term
stability report, in discussions of filtered tailings disprsal alterna-
tives, the statement is made that "...A series of small soil-lined ponds
would be provided to satisfy evaporation requirements...'" We need an
estimate of the size, number, and location of these ponds as well as the
proposed thickness of the compacted clay liner to be placed on the bottom
of these impoundments.

Response

There will be 3 ponds approximately 70 acres each with a two-foot
thick liner of compacted clay.

gggstion 7

Concerning the applicant's plans for mill decommissioning and
site reclamation, please provide detailed discussions for the following:

ggestion 7a

A technical and financial feasibility assessment on methods and
overall costs of mill decommissioning and site (including tailings area)
reclamation. Note that all future costs should be discounted to present
worth.

Resgonse

The total cost for removal and burial in the tailing pond of all
equipment, process piping, buildings, foundations and contaminated soil
necessary to meet the NRC's Staff Technical Position on Interim Land
Cleanup Criteria for Decommissioning Uranium Mill Sites, May 1978, is
$2,000,000. This is assumed to include the entire processing facility
except for the administration and lab building, the coal and oil fired
boilers, the mine warehouse, and the process water well and storage tank.
The costs are equivalent to an estimate made by an independent contractor
for a similar 2000 TPD uranium mill. All costs are 1978 dollars inflated
at 8 percent per year and discounted at 10 percent per year to present
worth. No salvage value for equipment has been included.

EPAAIT S 2 MOORE
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The reclamation of the tailing area is included in Energy Fuels
Nuclear's Source Material License Application, September 2&, 1978,
Appendix AA, Page 24. 1In addition, the attached sheet gives the reclama-
tion costs for the individual tailing cells, topsoil, overburden and rock
stockpiles and borrow areas. The total cost for the tailing area recla-
mation in 1978 dollars inflated at 8 percent per year and discounted at
10 percent per year to present worth is $7,831,110. The tailing reclama-
tion begins after 2.5 years of operation and continues through the entire
life of the mill with an average cost per year of $522,000. The final
tailing cell has a total reclamation cust of $775,000 spread over 1.5
years.

At the end of the 5th year, 2/3 of cell no. 3, and 1/3 of cell no.
4 will require reclamation costing about $2.3 million. This cost added
to the mill and stockpile reclamation costs result in a total decommis-
sioning liability of approximately $4.3 million.

gggscion 7b

Financial arrangements to be made (such as bonding arrangements,
etc.) to ensure that adcquate funds will be available for mill decom-
missioning, site reclamation, and restoration when operations are con-
cluded.

Reggpnse

In a telephone conversation with NRC on October 4, 1978 Energy
Fuels Nuclear discussed financial arrangements, either by bonding or
escrow. It was recommended by Mr. Gene Trager that financial arrange-
ments be made for the first five years of operation, taking into account
the salvage value of structures and equipment ou the site.

As discussed in Response #7a, Energy Fuels Nuclear's decommissioning
costs at the end of year 5 will be approximately $4.3 million. To cover
this cost, a bond acceptahle to the Utah Division of Oil, Gas and Mining
will be posted at time of licensing. The bond will be structured such
that as equity becomes available in the mill to secure the decommission-
ing obligations the amount of the bond will be correspondingly reduced.
By the end of the 5th year of operation the bond should be retired,
leaving the salvage value of buildings and equipment as the sole security
for decommissioning costs. The salvage value of such buildings and
equipment is estimated to be at least $5 million throughout the life of
the milling operation.

DMAMES B MOOS
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ENCLOSURE 3

Question |

Please provide a vegetation map of all lands that will be affected
by project activities as modified by your most recent tailings management
system proposal. If any community types are different than those dis-
cussed in the environmental report, please provide a comparable dis-
cussion of those types.

Response

Construction and operation of the 6-cell tailing disposal system
for 15 years of operation will involve disruption and a long term commit-
ment of approximately 128 acres of vegetation not mapped previously in
the Environmental Report. Of this total, cell #1 will disturb approxi-
mately 17 acres of the controlled Big Sagebrush community outside of the
original project boundaries and cell #6 an additional 11l acres of the
Big Sagebrush community.

Both of these community types occur elsewhere on the project area
and the additional affected areas do not appear to differ significantly
in structure and composition from the same communities described in the
Environmental Report. The accompanying vegetation map (Plate 2.8-2)
includes the additional areas.

Question 2

Please list the wildlife that may try to use the tailing disposal
ponds. Please describe the type of fence to be erected around the
proposed tailing disposal system. Will it keep deer out? You should
consult the Utah Division of Wildlife Resources, S.E. Regional Office,
with regard to the probability of deer trying to use the pond and also
with regard to the type of fence that would be required to keep deer out.
How long will the fence be left in place? When will the land be allowed
to be used for other purposes?

Resgonne

The only big game species occurring in the vicinity of the Blanding
site is the Mule Deer (see Environmental Report).

The type of fence constructed around the tailing disposal area will
be defined through consultation with the Utah Division of Wildlife and
will give consideration to the negative impact of fencing upon migratory
movements as well as the positive effect of minimizing risk to the deer.

The tailing retention area would remain fenced until released
from its status as a restricted area. As long as it is a restricted
area, the area will not be used for any other purpose than tailing
stabilization and reclamation.
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Question 3

In terms of animal unit months per acre, what is *he grazing
capacity of the lands on and within the vicinity of the project site.

Reseonse

The following grazing capacity in animal units per acre of range
site in the vicinity of the project site are based upon vegetative
production discussed on pages 2-238 through 2-241 of the Environmental
Report .

Range Site Vegetative Pounds/Acre Acres AUM
Production Usable per per
lbs/acre under AUM acre
Fair Condition Management

Median Year

Semidesert Upland 900 450 2 0.5
Stony Hills
(Pinyon=-juniper)

Semidesert Loam 500 250 3.6 0.28

Requirement for Range Forage = 900 lbs/month/animal unit

The above calculations are based on an expected total annual yield
in an average year. It is assumed that grazing management will control
the utilization to removal of no more than 50 percent of the annual
growth by weight. Grazing studies in Utah by Dr. C.W. Cook have deter-
mined that 26 pounds of forage are used per animal unit per day on
rangeland. A certain allowance (10 percent) should be given for wastage
in grazing. Therefore, about 30 pounds per animal unit per day should be
the rate of forage removed. The total requirement per animal unit per
month equals 30 x 30 or 900. This (900) divided into the pounds produced
equals animal unit months per acre.

Question 4

Please state the distance and direction to the nearest cultivated
cropland (not pasture or rangeland) and to the nearest garden plot.

AMES £ pMOOEE




Resgonae

The nearest cultivated cropland (alfalfa) occurs 1.5 miles due
north of the millsite boundaries (2.5 miles from the mill). The nearest
garden plot occurs approximately one mile north of the millsite bound-
aries (2.0 miles north of the mill).

Questions 5, 6 and 7

More overburden and topsoil will be required for reclamation of
the tailing disposal system than will be stored. Where will the borrow
area be located? How many acres will it cover? Will the topsoil of this
area be stockpiled? If so, where?

Only a small protion (about 5%) of the excavated rock will be used
in the cells and drainage ditches. Where will the remaining rock be
disposed of at termination of the project?

Will the drainage ditches be reclaimed? If so, when?

Response (to 5, 6 and 7)

See Dames & Moore report "Proposed Tailing Disposal System, White
Mesa Uranium Project, Blanding, Utan Prepared for Energy Fuels Nuclear,
Inc." (September 20, 1978).

Question 8

A powerline presently traverses some of the proposed cells. Will
the powerline be relocated? 1If so, where will it be placed?

Response

The present powerline will be relocated when necessary to accom-
modate tailing cell expansion and will not traverse such cells,

Question 9

Do the reclamstion plans as outlined in the environmental report
apply to the recently received proposed tailing disposal system (Dames
and Moore Job No. 09973-017-14)? 1If not or if they have been modified,
Please provide a reclaimation plan for the tailing disposal system.

Response

As discussed in the September 7, 1978 meeting reclamation plans
remain essentially unchanged for the newly proposed tailing disposal
system with the exception that reclamation will occur at an earlier time
in the life of the mill due to the smaller size of individual cells (see
Dames & Moore report "Proposed Tailing Disposal System, White Mesa
Uranium Project, Blanding, Utah Prepared for Energy Fuels Nuclear,
Inc." (September 20, 1978).
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Question 10

What evidence do you have that application of nitrogen prior to
seeding will not be beneficial to long-term successful reclamation
of the disturbed areas.

Resgonse

Application of nitrogen prior to seeding will be of doubtful benefit
to long-term successful reclamation of disturbed areas in an arid cli-
mate. In more humid climates, fertilizers applied immediately prior to
seeding of adapted vegetation will facilitate rapiﬁ establishment .
Documentation of this effect is scarce (EPA July 1975).

The effectiveness of nitrogen fertilizer is clearly related to
soil moisture. Heavy aaplications may be detrimental under arid condi-
tions Box et al. (1974).

Nitrogen fertilization frequently results in an invasion of annual
weeds that seriously retard establishment of the seeded species,

gggggjon 11

Discuss the advantages and disadvantages of applying mulch. Explain
your rationale for not applying mulch.

Resgonse

Mulching is highly beneficial in revegetation of disturbed lands.
A number of authors have desﬁribed the benefits of applying effective

mulches Box et al. (1974). Mulches increase infiltration while
reducing erosion, soil movement and evaporation. The impact of raindrops
is lessened; soils are sheltered from wind erosion. The practice of

mulching is specified in the Enviroamental Report for Hanksville while at
the Blanding project the topsoil is of faverable quality and can be

revegetated without mulching. Evidence of successful reseeding in the
Blanding vicinity in the form of crested wheatgrass on nearby rangelands
would support the omission of mulching. The harsh-arid site at

Hanksville oa the other hand will benefit from mulching.
Question 12

Broadcast seeding has definite limitations in a semi-arid climate,
especially if the soil crusts before seeding (EPA-440/9-75-006). What is

———

1

Methods of Quickly Vegetating Soils of Low Productivity, Corstructing
Activities. Office of Water Planning and Standards Washington, D.C.

2Box, T.W. et al. 1974. Rehabilitation Potential of Western fCoal

National Academy of Science,

DAMES 2 MOONE

& S = < S £ L a s e S e



«2]e

your rationale for applying seed by the broadcast method? Discuss the
feasibility of preparing the soil with a chain harrow prior to seeding,
or using some other method of seeding, such as drilling, which will allow
the seed to be in closer contact to the soil.

ResEonse

The use of a special rangeland drill ,is almost always superior
to broadcast seeding. Plummer et al. (1968) and many other workers in
rangeland revegetatic- have emphasized the value and advantages of
seeding with a suitable drill. Broadcasting is recommended only when a
drill cannot negotiate the soil or terrain. As stated on page 9-20 of
the Environmental Report, Energy Fuels Nuclear, Inc. will use a rangeland
drill wherever possible.

Question 13

In terms of animal unit months per acre, what is the grazing
capacity of the land on and within the vicinity of the Hanksville site?

Resgonse

T™e grazing capacity in animal unit months per acre of the lands
in the vicinity of the Hanksville site are (p. 2-280 in Environmental
Report) .

Pounds/Acre

Range Site Egi{kggpdition ‘AUM/Acre
Desert Loam 360 (180) .20
Desert Sand 500 (250) ¥

The above calculations are based on an expected total annual yield
in an average year. The same assumptions were made in calculations as
for response to Question 3 of this enclosure.

Question 14

Please state the distance and direction to the nearest cultivated
cropland (not pasture or rangeland) and to the nearest garden plot.

The nearest such locality is the Fairview Ranch, about 4 miles
southwest of the Hanksville ore buying station.

lPlummer, AP, et al. 1968, Restoring Big Game Range in Utah. Publ.
No. 68. Utah Div, of Fish and Game and USDA Forest Service Ephraim, UT.
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Question 15

Section 9.4.2.2 of the ER indicates that the seeding mixture for
reclaimation of the Hanksville site will contain various grasses, forbs,
and shrubs. However, seeding rates (p. 9-19) were not provided for the
forbs or two of the shrubs that were duscussed in the paragraph on
seeding depths (p. 9-20). This information must be prcvided.

ResEonse

The seeding rate per acre for the forbs and shrubs listed on page
9-20 but omitted in the table on the preceding page should be as follows:

Forbs: Palmer Penstemon 0.25 lbs
Yellow Clover 1.0 1bs

Shrubs: Spreading Rabbitbrush = 0.25 lbs
Big Sagebrush 0.10 1bs

Question 16

Please provide the seeding mixture and rate of seeding used on
the old runway area at the Hanksville site.

Response
The old runway seeding rates per acre were as follows:
2 lbs sand drop seed (Sporabolus cryptandrus)

2 lbs Galleta grass (Hilaria jamesii)
1/2 1b 4-wing saltbush (Atriplex canescens occidentalis)

The seedbed was prepared by light dragging and seeded via broadcasting.
Reseeding occurred February 13, 1978.

gggstion 17

Please provide precipitation data from February 13 through June 20,
1978, at the Hanksville site.

Response
Data are provided in the Meteorology/Air Quality Supplemcontal

heport up to February 1978 which compietes one year's data at the
Hanksville location.
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ENCLOSURE &

Question |

(Section 2, The Site) Troiezt boundaries as indicated in Plates
2,1-3, 2.2-1, 2.10~1 and Plate 4, Appendix H, are inconsistent. Indicate
project boundaries (i.e., Energy Fuele Nuclear, Inc. property) on these
plates.

Response

Refer to June 20, 1978 Responses to Comments. Revised Plates
2.3-1 and 2.10-]1 are attached.

Question 2

(Section 2.1, Site Location and Layout) '"The project site includes
all of Section 28 and..." (ER, 2-4, line 6). This statement does not
agree with the project boundary map in Plate 2.1-3. Please clarify.
Response

Refer to June 20, 1978 Responses to Comments.
Question 3

(Section 2.6.3 Regional Occurrence and Drainage of Surface Water)
If stream flow records are not available, qualitatively define the water
flow in Corral and Westwater Creeks. During what season and/or precipi-
tation conditions will they carry water? What is the approximate
duration of fill at these times?

Resgonse

Flow only occurs in Corral and Westwater creeks during and following
rapid snowmelt or relatively high-intensity precipitation. Where ground
water discharge does occur, the flow is normally consumed by vegetation
prior to reaching these stream channels. Based on observation of
Blanding precipitation records, together with the discharge records of
Cottonwood Wash, it appears that flow is most likely during the months of
April, August and October. During April, rapid snowmelt causes flow and
this can also occur in March or Mry; April being the month in which it
most commonly occurs, Flows during August and sometimes July occur
during and after thunderstorms. October flows are probably caused by
more general storms.

All flows probably begin within two hours after the ground surface
becomes saturated by snowmelt or precipitation. Peak flows from thunder-
storm precipitation are probably much larger than peak flows from snow-

DAMES O MOOGRE
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melt or gen:ral storms. Once precipitation or snowmelt ends, flow
probably continues for 6 to 48 hours, depending on the size of the basin
and the duration and magnitude of th> precipitation.

Question 4
(Section 2.8.2.1, Vegetation) If either of the two "stock" ponds on

the White Mesa site are to be used to hold well water for construction
purposes, give the expected duration of fill and use.

Resgonse

Refer to June 20th responses to comments. Use of the pond is
expected to last 6 months.

Question 5
Discuss the desirability and feasibility of construction a low

containment wall (2' high) downgradient from the OBS ore stock-piles to
contain runoff at both the Hanksville and White Mesa OBS,

Response
It is neither desirable nor necessary to construct such structures
at either facility. At Blanding, all runoff will flow towards and be

contained in the tailing area. At Hanksville, no ore stockpile runoff is
expected outside the restricted area. If runoff is shown to be a prob-
lem, peripheral drainage control ditches could be constructed.

Question 6

anat is the predicted chemical composition of rainfall runoff from
the ore stockpiles? Include quantitative analysis of the material
transported as particulates and material transported in solution.

Resgonse

Ore stockpile leachate tests are currently being run. Results
of these analyses will be forthcoming shortly.

Question 7

Estimate the extent of runoff transport of ore material downgradient
of the Ore Buying Stations during usual and PMP (Probably Maximum
Precipitation) conditions. What is the probability of ore stockpile
runoff reaching Westwater or Corral Creek at Blanding or local drainages
at Hanksville?
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Resgonae

Under usual meteorologic conditions, essentially no runoff transport
will occur at either site. Several factors contribute to very low
sediment (ore) transport rates including: 1) ore is very coarse; 2) fine
materials in the ore are protected by coarse materials; 3) the ore
stockpiles have very high infiltration rates because of the high per-
centage of coarse material so runoff from the stockpiles will be near
zero; 4) slopes, and, therefore, flow velocities, are very low in the
area surrounding the ore stockpiles; 5) annual precipitation is very low;
6) at Blanding a tailing retention pond will prevent transported mater=-

ials from reaching stream cc. "~ . PMP conditions at Blanding would not
result in any contamination outside the restricted area since all flow is
directed towards the tailing area. The probability of runoff reaching

local drainages at Hanksville is essentially nil.
Question 8

Define the location of the drainage divide between Corral Creek
and Westwater Creek as it relates to the present White Mesa Ore Buying
Station. Where does rainfall runoff from the OBS drain to?

Resgonse

As mentioned previously, runoff at the Blanding OBS drains into
the tailing area. The drainage divides are indic:ted on the plot plan in
the Dames & Moore report "Proposed Tailing D.sposal System, White
Mesa Uranium Project, Blanding, Utah Prepared for Fnergy Fuels nuclear,
Inc." (September 20, 1978).

Question 9
If stream flow records are not available, qualitatively define
the water flow in Halfway Wash near the Hanksville OBS. During what

season and/or precipitation conditions will it carry water? What is the
approximate duration of fill at these times?

Response

The flow characteristics in Halfway Wash are expected to be approx-
imately the same as those of Corral and Westwater creeks. However, the
discharge volume and rate per unit area are probably less due to slightly
lower precipitaiton and to a lower basin gradient.

Question 10
Provide stream flow data for the Dirty Devil River.

Resgonsg

USGS streamflow data for the Dirty Devil River for the period
1948 through 1976 are attached.

AMES . MOOHE
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Question 11

Provide water quality data for Dirty Devil River, if available.

Resgonae

Miscellaneous USGS water quality data for the Dirty Devil River
are attached.

Question 12
Provide surface water utilization for the Hanksvi le region.

Resgonse

Mr. Rex Larson of the Utah Department of Natural Resources, Water
Rights Division, was contacted in order to identify the surface water
rights near and downstream of the Hanksville OBS (Record of Telephone

Conversation attached). Although an exhaustive search for all water
rights in the Hanksville region was not done, Mr. Larson stated that no
registered water rights exist on Halfway Wash. A small reservoir on

Halfway Wash, Meadow Gulch Reservoir, is shown on the USGS 15' quad
approximately five miles North of the Hanksville OBS. It is not known if
this reservoir still exists or if it is still used. This reservoir is

probably a stock pond designed to capture and store runoff whenever it
ocecurs.

gyestion 13

How scon after filling can the cells be reclaimed?

Response

See Dames & Moore report "Proposed Tailing ‘isposal System, White
Mesa Uranium Project, Blanding, Utah Prepared for Fnergy Fuels Nuclear,
Inc." (September 20, 1978).

gpestion 14

Please describe your plans to stabilize the overburden and topsoil
storage stockpiles.

Response

The overburden and topsoil storage stockpiles will be stabilized
by seeding them with cereal rye and yellow blossom sweetclover, Sun~-
flowers, Russian thistle and other annual plants will also become estab-
lished and will aid in preventing erosion of the stockpiles.
Question 13

Quantitatively estimate increased sediment transfer to local streams

due to erosion of disturbed soils during construction of the mill and

DAMES © MGCGORE
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tailings retention facility under varying meteorological conditions and
during various phases of construction,

ResEonse

The average sediment yield of western rivers in similar climates is
usually 0.5 to 3 tons/acre/year (Paskett, Table 2). The river basins
involved are mostly large (greater than 1000 sq mi), and diverse with
respect to soil type, slope and man-induced changes such as farming and
dams . The sediment delivery ratio for basins of this size has been
escimated at about 10 percent (Sedimentation Engineering, Fig. 4.13).
The sediment transfer rates within these basins is, therefore, about 5 to
30 tons/acre/year. Thus, the natural overland sediment transfer at the
project site is estimated to be on the order of 10 tons/acre/year. The
Universal Soil Loss Equation (Sedimentation Engineering, pg. 442) when
used with a reasonable selection of parameters will also produce esti-
mated sediment yield of 10 tons/acre/year.

The Universal Soil Loss Equation (USLE) must be used with caution
in the western states because it is intended for use only in the eastern
states. Lacking any other estimating techniques, we have elected to use
it here to estimate approximate changes in sediment transfer rates.

Phase I of the mill and tailing facility construction will consist
of the simultaneous construction of the mill facilities and cells 1 and 2
of the tailing retention facilities. All mill facilities are located
upstream of one of the two tailing cells. The tailing cells themselves
are excavations which will tend to trap all runoff. The main portion
of the Phase 1 construction will tend to reduce the quantity of sediment
transfer from the site although the sediment transfer within the site
will increase.

Also, during Phase I, the temporary overburden stockpile will be
constructed. This will be a pile of relatively loose material covering
approximately 75 acres with a flat top surface and steep side slopes.
Although the top of this surface will have little runoff, the steep side
slopes, area about 5 acres, will have much higher scciment yield than the
natural ground. Using the USLE with parameters for slope, slope length
and soil erodibility adjusted appropriately, we estimate the sediment
yield from these stockpile slopes will be 500 tons/acre/year. So the net
effect of Phase I construction will be as shown on the table included.

As construction progresses, additional cells will be constructed
which will further reduce sediment transfer from the project site. These
tions will be counter-balanced by the increases in sediment pro-
wtion caused by disturbance of the stockpile areas for recovery of
materials.

These calculations of thc USLE are based on parameters which are
assumed long-term averages. For example, the rainfall erosivity factor,

IAMES £ MOORE
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R, is assumed to be 30 for the Blanding area. The results in tons per
acre are proportional to R. This is probably a reasonable estimate of R;
however, ove:r several years R may vary from, say zero to 300 because of
varying thunderstorm intensities. The actual change in sediment transfer
from the project site is extreme!y sensitive to the amount of thunder-
storm activity occurring during and immediately after construction.

Question 16

Provide (he estimated non-radiological chemical composition of
the tailings material which will pass through the tailings pond liner and
enter the underlying aquifer.

Resgonse

Because of complex geochemistry, it is very difficult to project
water quality impacts from tailing retention seepage.

In September 1975, an EPA Publication entitled '"Water Quality
Impacts of Uranium Mining and Milling Activities in the Grants Mineral
Belt" discussed ground water contamination from uranium activities. In
particular, it was noted that the Anaconda Bluewater Mill lost approxi-
mately 1/3 of its unlined tailing water to underground seepage (after
evaporation). ¥

"To evaluate groundwater quality trends, available nitrate, TDS,
Chloride, and Sulfate data were plotted to determine changes in ground-
water quality with respect to distance from the tailings ponds and with
time. These data show that there is a general lack of marked deteriora-
tion in groundwater quality with time. Concentrations of nitrates and
chloride, in particular, are not markedly different today (1975) than in
the base period from 1953 to 1956."

Up to 37.8 gallons/minute/acre of seepage was experienced at
Bluewater or nearly 40 times as high as that expected at White Mesa. In
view of the substantially lower seepage rates to the encountered and the
lack of contamination evidence found at other, less well designed sites,
the estimated chemical composition of ground water within one km of the
tailing should be nearly indistinguishable from background.

Question 17
Quantitatively estimate the total amount of the tailings liquor
(as defined in the above question) which will pass through the tailings

pond liner on a daily basis during normal operation and after reclamation
(under usual meteorological conditions).

ResEonse

Dames & Moore estimates that for the 15-year tailing disposal plan,
the average seepage rate through the tailing pond liner during normal

DAMES B MOORE
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operation will oe approximately 70 gallons per minute or 100,800 gallons
per day. After reclamation, Dames & HMoore expects that seepage through
the tailing disposal area will stabilize at a rate equal to or less than
the average rate of infiltration for the White Mesa area. In‘iltration
through the cover materials should be similar to that which occurs
through the undisturbed native material in adjacent areas, although
mixing and compaction could reduce the infiltration rate. It is antici-
pated that infiltration or seepage through the entire tailing disposal
area (six cells) will not exceed 3 to 4 gpm or approximately 5000 gallons
per day after reclamation is completed.

Seepage rates would potentially be affected by changes in liner
material.

Question 18

Estimate the probability of tailings material which penetrates
the tailings cell liners being transported by groundwater movement to
local streams. Quantitatively and qualitatively estimate the composition
of such transported material, the surface waters to be affected, and
provide a timetable for such transport. Provide estimates under operat-
ing and reclaimed conditions.

Resggpse

Considering the stratigraphic section of White Mesa, with Dakota
and Burro Canyon sandstone underlain by bentonitic shales of the Morrison
Formation, and the fact that the sandstone cap is breached around the
entire perimeter of the mesa, Dames & Moore believes there is a high
probability that some of the seepage from the tailing disposal area will
eventually exit the canyon walls and enter local streams. However, Dames
& Moore estimates that a period of approximately 30 years or more after
operations begin may be required for seepage to reach the canyon walls
and Dames & Moore expects that a dramatic improvement in the quality of
this seepage will occur before it exits the walls. The improvement 1in
quality will occur as a result of a combination of chemical reaction with
the native soil and bedrock and dilution with the natural ground water.
A minmum dilution ratio of 4 to 5 parts natural ground water to | part
tailing area seepage is expected for any flow exiting the canyon walls,
Under reclaimed conditions, the minimum dilution ratio is expected to
eventually increase to 25 to 30 parts natural ground water to | part
tailing area seepage.

Water exiting the canyon walls to the east and south of the tailing
disposal area will enter Corral Creek which flows intermittently into
Recapture Creek. 1Ii is anticipated that surface runoff would dilute any
flows from Corral Creek into Recapture Creek. However, if the improbable
worst case condition of undiluted seepage flow directly from the east
side of White Mesa into Recapture Creek were assumed, the ~oncentration
of seepage from the tailing disposal area in the averso. ivimum flow in
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the creek could reach 2 maximum on the order of 10 percent. This hypo-
thetical maximum concentration would eventually decrease to approxi-
mately 1 percent for reclaimed conditions in the tailing disposal area.

Westwater Creek and Cottonwood Wash would receive seepage flows
exiting the canyon walls to the west and south of the tailing disposal
area. Assuming the improbable worst case condition of undiluted seepage
flows directly from the walls into Cottonwood Wash during average minimum
low flow, it is estimated that the maximum concentration of seepage
stemming from the tailing disposal area could be on the order of 4
percent. An eventual decrease of this hypothetical maximum concentration
to less than 1/2 percent would occur under reclaimed conditions for the
tailing disposal area.
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ADDITIONAL INFORMATION REQUESTED BY
ORNL STAFF DURING MEETING OF
7 SEPTEMBER 1978

Comment

Update the list and status of permits and approvals which Energy
Fuels Nuclear, Inc. must obtain prior to initiating constructior on the
White Mesa Uranium Project.

Resgonse

The present list is set forth in Section 12 of the Dames & Moore
Environmental Report dated January 30, 1978. We have reviewed the
enumeration of permits and approvals in that section and, with one
exception, find it properly sets forth the permits and approvals required
by Energy Fuels prior to initiating such construction. The one exception
is a possible permit from the United States Environmental Protection
Agency with respect to the prevention of significant deterioration of air
quality in and around the Blanding mill site.

In all other respects, the enumeration of permits and approvals
set forth in Section 12 remains as stated. All such permits and ap-
provals will be obtained as necessary to begin construction of the
mill.

Meetings will be scheduled with all concerned state and federal
agencies to insure that all permits, licenses and approvals are obtained.

Comment

Discuss land ownership of project site.

Resgonse

The tailing disposal plan proposed by Energy Fuels Nuclear, Inc.
("Energy Fuels") in conjunction with its construction of a uranium mill
on White Mesa approximately six miles south of Blanding, Utah, consists
of a series of cells as described in the Dames & Moore report 'Proposed
Tailing Disposal System, White Mesa Uranium Project, Blanding, Utah
Prepared for Energy Fuels Nuclear, Inc." (September 20, 1978). Each cell
would hold about 2.5 years of mill tailing. At the present time, Energy
Fuels projects that it has sufficient ore reserves to operate the mill

for approximately fifteen years. The cells required to handle tailing
from the operation of the mill for this period are shown on the plot plan
as cells numbers 1 through 6. 1If additional ore reserves are located,

additional cells would be located as shown in the shaded area on the
map.

During the first ten years of mill opeartion, tailing will, with

the exception of approximately six acres included within cell no. 1, be
disposed of on land owned in fee simple by Energy Fuels. If required,

R2AaMEBES &£ MOOR e

TS SO Py sp—"

-

T



=Y

the design of cell no. | can be adjusted so that the disposal of tailing
takes place entirely on fee land; however, as more particularly explained
below, restricting the boundaries of cell no. | to accomplish this is not
required.

After the first ten years and through the fifteenth year of mill
operation, tailing will be disposed of on both land owned by Energy Fuels
in fee simple and contiguous land presently under the control of the
United States Bureau of Land Management ("BLM"). However, the fact that
such contiguous land is not owned by Energy Fuels in fee simple is not a
bar to its possession and use by Energy Fuels for the disposal of tail-
ing.

Under the Mineral Location Law of 1872, the owner of a lode mining
claim may locate up to a five acre tract of non-mineral ground for
“"mining and milling purposes." 30 U.S.C. §§21-54 (1970). Such purposes
include, but are not limited to, use for buildings, shops, offices,
storage of ore, depositing of tailing and dumping of wastes. Possessory
title for such purposes is established by distinctly marking on the
ground the physical boundaries of the claim and by posting within the
perimeters of the claim a notice of location designating, among other
things, the name of the claim, the name of the locator, the date of
location and the size and legal description of the claim. Mill site
claims may not exceed five acres in size, but there is no limit to the
number of mill site claims a person can locate so long as the person owns
sufficient lode mining claims such that for every mill site claim there
is a lode mining claim. Within thirty (30) days after the date of
posting the location notice, the locator must record the claim with the
County Recorder. Within ninety (90) days after the date of posting, the
claim must be filed with the appropriate office of the BLM.

Energy Fuels, as the owner of numerous lode mining claims in the
Blanding area, has acquired possessory title to areas shown on the map
including the portions of cells 5 and 6 which infringe on BLM land
through the location of five acre mill site claims. The location of
these claims gives Energy Fuels possessory title to the ground and allows
it to use the cross-hatched area for the disposal of mill tailing.
Numerous other companies involved in the milling of uranium ore have
established title in a similar manner for the disposal of their mill
tailing. For example, mill site claims form the basis of Western
Nuclear's possession and use of land adjacent to its Jeffrey City mill.

Without doing anything more than locating mill site claims, Energy
Fuels is entitled to possess and use the cross-hatched areas shown on the
map for the disposal of mill tailing -- both for the five or six acres
associated with cell no. | and for cells used after the tenth year of
mill operation. Nevertheless, because Enerpgy Fuels would prefer to own
the land covered by the mill site claim  outright, Energy Fuels is
attempting to acquire, in fee simple, the BLM land as well as other lands
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contiguous to the lands Energy Fuels presently owns in fee. The acquisi=-
tion will be accomplished through an exchange of certain private proper-
ties presently owned by Energy Fuels in other parts of Utah for approxi-
mately 3000 acres presently held by the BLM as shown by the dashed line
on the map. The exchange proposed is governed by Section 206 of the
Federal Land Policy and Management Act of 1976 ("FLPMA"). 43 U.S.C.A.
§1716 (Supp. 1977). Pursuant to that section, the United States Bureau
of Land Management is authorized to enter into land exchanges 1f it
concludes that the exchange is in the public interest. Energy Fuels and
the BLM are presently cooperating in performing the necessary environ=-
mental and background work needed to make that determination and consum-
mate the exchange. It is anticipated that the exchange can be accomp-
lished in less than one year from the date of this letter. If so, Energy
Fuels will be able to dispose of tailing during the fifteen year life of
the mill and beyond on property owned by Energy Fuels in fee. However,
if the exchange is n1ever consummated, the ability of Energy Fuels to
dispose of tailing in portions of cells 1, 5 and 6 will not be jeopar-
dized .ince it continues to have possessory title to such lands through
the location of mill site claims.

Comment
Has an archaeological clearance been received yet?

Resgonse

A letter granting an archaeological clearance will be transmitted
under separate cover.

Comment
How much uranium will be in the vanadium circuit?

Resgonsg

Less than 0.005 percent U30 will be contained in the vanadium
product. At any one time, abou? 10 1>s maximum of U308 will be 1n
the circuit at concentration of about 0.0005 g/l.
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DISCHARGE DATA FROM USGS

DIRTY DEVIL RIVER
ABOVE POISON SPRING WASH NEAR HANKSVILLE, UTAH
(ALSO KNOWN AS "NEAR HITE")
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30€ UIRTY DEVIL RIVER BASIN

irty Devil River near Hite, Utat-~Continued

. Water year Oct

aber 1856 ¢

September 1957

LY Juns | Ju Sept
3 4 vt 1 e
i LT 83 1
¢ P ! -+ 128
L} i i i e 13t
. 23 Y 120 53 s i0;
s : 3 S = W e ' L sl a2 170 "
| |
¢ LI 59 98 8y a8 S0 35 208
8 S A 68 & J’H 8l 86| 1] 227 ’:
5 74 73 e | 73 a6 103 N i1 %
3 It 1| Aﬁ 119 e 66 195 {
) 21 " F, Y 13 %, “ [ 31 Ty
ki & 70 all 185 71 s 62 88¢
i3 9 68 12 13 62, 3% [ ) :
i3 i - 18 5 i £ 2 a0 2
14 20 P il s é, 59 27 850! 425 "
s 7 | 860 358! 1§44 60 25 860 i i‘
i afl H 162 3 30 ‘
143 z 1 .
ue 4" 8% 4
108, 3,300 82 .
a1 ""i‘!" 24 ‘
86, r{ P ¢
8O ali0 4,240 s
14 870 s
2 890’ 143 e
L &80, i8] N
2é 88 o I s
2 s 247 4 &
: 82 187 g “
2 8¢ 88 47 .
0 89 8¢, 30% v
3 9218,19¢
A9 R APIWATIG | 8,8
jed 52 83 €.

Caiendar year 193¢

1956-51

| 8,85C cfg (7.5 TYaly ]
¢fs (10,76 £L); Aug. 28 (180 p.2.)

K. ]
Ag. 8 (& e} 11,900 <o (26.4 ¢
n.t:' BREe-Neight record; discharge estimated on tasis of westher records and resards for nea~iy
aAtions .

Fah g s

DAMES £ MOORE




gy e

DISCHARGE DATA FROM USGS

DIRTY DEVIL RIVER
ABOVE POISON SPRING WASH NEAR HANKSVILLE, UTAH
(ALSO KNOWN AS "NEAR HITE")

WATER YEAR 1958
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DISCHARGE DATA FROM USGS

DIRTY DEVIL RIVER
ABOVE POISON SPRING WASH NEAR HANKSVILLE, UTAH
(ALSO KNOWN AS "NEAR HITE")

WATER YEAR _1.60
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DISCHARGE DATA FROM USGS

DIRTY DEVIL RIVER
ABOVE POISON SPRTNG WASH NEAR HANKSVILLE, UTAH
(ALSO KNOWN AS "NEAR HITE")

WATER YEAR 1961
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DISCHARG

. DATA FROM USGS

DIRTY DEVIL RIVER
ABOVE POISON SPRING WASH NEAR HANK{VILLE, UTAH
(ALSO KNOWN AS "MEAR HITE")

WATER YEARS 1962 and 1963
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DISCHARGE DATA FROM USGS

; DIRTY DEVIL RIVER
ABOVE POISON SPRING WASH NEAR HANKSVILLE, UTAH
(ALSO KNOWN AS "NEAR HITE")
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DISCHARGE DATA FROM USGS

DIRTY DEVIL RIVER

(ALSO KNOWN AS "NEAR HITE")
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DISCHARGE DATA FROM USGS

DIRTY DEVIL RIVER
2 ABOVE POISON SPRING WASH NEAR HANKSVILLE, UTAH
(ALSO KNOWN AS "NEAR HITE")

WATER YEAR 1967
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DISCHARGE DATA FROM USGS

DIRTY DEVIL RIVER
ABOVE POISON SPRING WASH NEAR HANKSVILLE, UTAH
(ALSO KNOWN AS "NEAR HITE")

WATER YEAR 1968

lis DIATY DEVIL RIVER BASIN
9-33)5. Dirty Devil Kiver near Mite, Utah
. ceebat J8T08°50", long 110724 28" (uisurveyed), on right baok 1.0 mile upstream from Polson Spring Wash end 20 slles norih
of Hite.
Dralnege areq.-<4,170 sq mi, epprosimately,
4 Recorie gveiiable. -<~June 1945 to September 1964,
1 Lape - -Water-stege cecorder and mercury manometec. Altitude of gage fo 3,890 ft (feom topugraphic map). Prisr to July 15, 1964,
ot site 28 miles downutrean at different detum,
Avsreage discharge. 20 years, 99.3 cfa (71,890 acre-ft per year).
t cccMaximum discharge during year, 5,50 cfs Julv sl (gage helght, 9.26 ft). no flow sev. 4l days tn July,
L9a8-68. Maximum discharge, about 35,000 cfs Nov. w, 1957 (gege hetght, 2% 1 ft, from floudmarse, site end dotum in use),
: from rating curve extended above ¥ ' 10 cfs oo basis of slope-ares measurement ot soge hefght 20.85 ft; no flow et Clee s inv 195053,
1959-60, 1963-68.

Remarka --hecords falr, except those for peciod of no gage-height record, which are poor.
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ABOVE POISON SPRING WASH NEAR HANSKVILLE,

DIETY LEVIL RIVER BASIN
3104 Dirty Devil Kiver above Folson Spriog Wes nesar Hanmaville ta
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DISCHARGE DATA FROM USGS

DIRTY DEVIL RIVER

(ALSO KNOWN AS

WATER YEAR

spproximately

“NEAR HITE")
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DISCHARGE DATA FROM USGS

DIRTY DEVIL RIVER
ABOVE POISON SPRING WASH NEAR HANKSVILLE, UTAH
(ALSO KNOWN AS "NEAR HITE")
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HEMAR seBycot fetr, Many diversions for fepipat “
DISCHARGE, IN CUBIC FEET PER SECOND,
DAY oct Niw 114 JAN FEB
! 3% ls 155 1o 192
2 53 1" 144 111 193
3 3 82 131 wi 17e
- L0 (3% LR 10 162
5 LR 1" tor 50 180
o q99 LR ER) %0 | A8
7 “e [ 1 104 Sc Lad
" 118 Bt L2 &0 Lat
9 RO 6% LR Se &5
1 &8 57 (i $¢ Qv
i “h L% 97 50 106
i “5 56 103 $0 toa
13 s L34 93 50 132
14 “h Lo G 50 1 54
IS ab 106 L 52 162
i6 LLY 135 EEY 50 137
i7 L 9% ¥ ot 50 B
18 av e I8! 50 be
12 50 §3n 130 5¢C 115
20 a9 140 G Su 118
21 50 15 12 (14 123
22 52 L 11 0 122
23 58 % 154 BO 132
2% & LT} 132 90 14%
25 b ¢ | 103 92 160 126
26 1t 134 L4 153 a8
27 10 1512 169 el L
ias 58 118 e i 103
__'?9 82 e 8s 123  seraes
3 62 14l 116 113 coveme
i 69  smeee- 123 T R T
AL 1938 2,811 3,429 2,632 3682
AN 62,4 93.9 111 B4.9 12
MAx 18 187 169 119 193
LA )5 LY " L L1
AC-FT 3,840 8,590 6,800 §,220 1,300
CAL YR 1970 TOTAL 29,383,00 MEAN BO,5 MAL 180
MTR YR 1971 TOTAL 23,370.9% MEAN 64.0 MAL 51

DISCHARGE DATA FROM USGS

DIRTY DEVIL RIVER
ABOVE POISON SPRING WASH NEAR HANKSVILLE, UTAH
(ALSO KNOWN AS "NEAR HITE")

WATER YEAR 1971

PEAX DISCHARGE (RASE, 2,700 CFS). --No pesks above base.

wtut by

MAR

&l
LR
“n
“h
137

13
12%
s
101
128

171
182
| 9s
16&
150

1éa
s
LE}
88
90

&Y
A%
SO

1C}
s

10%
107
Ia3
13%
137
123

Yyts
B
1 9s
3]
1230

MiN 19
MiN O

fivat snkavill

sk 1 uh e

e it ity

(lrow topagrapl b

% it from {1

sphit, .0 e, 1

asiremeil WD g pe

WATER YEAR COCTOBER 1970 10

Pt Foan

to

from Polsor

map) Prior to

odmark), wminimie,

ton Floodmarks,
vight 20.6% fo;

SFPIEmMAER 1971

Ialy 14,

») AR TR

Spring Wual @

Tune, st

no flow for neny

vite and datus theno
no flow at times i+

AvR LR JUN Jut AUG SEP
93 1 (4] 2.4 ils
92 11 0 (+} 2.% as
90 Tos 4] 0 2.5 gt
89 1.t [ 0 2.7 ?
AW 5.1 o o 2.8
B 1.6 v} 2 .0 2
a8 2% 0 0 8.7 20
e L P o b i 20
“y 32 L) 0 26 20
LN s 1.7 0 16 20
L1 28 3.5 o 6.0 20
LE &5 3.7 0 1.8 20
1= s 3.0 [+ « 31 20
D) 22 LY 0 0 20
54 20 6.0 0 0 20
sl 17 8.6 0 0 20
) 13 8,.% 0 1.7 20
24 11 8.6 0 05 20
17 1.4 1.1 Q 0 20
28 4.0 1.2 0 0 20
6 8.) 9.3 o 31 24
2? 7.1 8.2 52 2 23
21 4,0 LPE) 1 9 ih
24 2.9 7.2 3 .2 2¢
23 2.2 2.4 4 “h 26
14 1.1 b 14 202 rd
1s «30 0 9.2 90 23
17 0 (4} 5.7 21 A
17 0 0 A0 34s 21
17 4] 0 2.5 408 22

eesns (] esnne 2.2 533 snonse
1.%93 378,00 95,89 Eo8Le 2,126.40 T4
3.1 12.2 3.20 . 68,5 2%.8
R 36 9.3 1 53) s

16 0 0 =0 0 20
3,180 50 190 ?5 4,210 1540

AC=FT 58,280
AC~FT 48,3860
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DISCHARGE DATA FROM USGS

DIRTY DEVIL RIVER
ABOVE POISON SPRING WASH NEAR HANKSVILLE, UTAH
(ALSO KNOWN AS "NEAR HITE")

WATER YEAR 1972

LL ULRTY DEVIL KIVER BASIN

0933 %n Dirty Devil Niver above ¥ taun Spting wash near Henkavilie, Utah

LOCATION ,~=Lat 18%0%' 5%y « bung Li0* 3020 (unsurveyed!, Garfteld M, on vight bana 1.V eile upstrean (rom Puteon Spring wash and
€203 wiles suuthesst of Hanksville,
URAINAGE AREA . «=d, |20 Sy mi, approsimatelv,

PERIOU OF RECURD . =~=June L1948 to current yeae. P for Lo Octuber 1958 publiahed as "near Mite.”

u\.z.---.nu-»u“ fecurder and metcury manumeter, Altbtude of gage o 3, 8% §¢ (frue topographic mup).

Prive to July 15, 1964, at
slte 8 miles downstrean at ditlerent datum,

AVEKALE UISCHARUY ,~=24 yearn, 95.) cfs (69,0640 gire-ft per wveur

EXTREMES . »=lurrant yRAv:  Maxleous diect vege, 3,500 cfs Aug s8pv helght, 7.5) (1, [rye floodmark); no flow for fany days,
Ferlod of tecord: “wuxisu dinch. ge, abe 15,00 s Kuv, &, 195 fege helght, 28,1 ft, trum floodserus, site and datua then
I use), trom rating Curve extunded abave 9,000 clu on basls of slupe~ata meusy ement at Boge helght 20.865 ft; ov flow at times in
19%6 o 9%%epu, 196368, 147172
REMARL S  ==Kecords POUT. Many diversions fur IFrigation above stat it

DISCHARGE, IN CuBic FEET PEx “reunp, WATER YEAR DCTORER 1970 TO SEptemBen 1972

Cry ocr NOY nEc JAN fip mak APR Hay JUN JuL AUG SEp
1 2 % 90 50 121 3l 2.0 [} 3.6 3.5 20
2 30 13 10 80 80 1 3 1.5 0 2.0 2.0 14
’ 3 L2n 1] 70 $0 120 A0 1ed (] 1.0 1.0 17
4 3 99 80 %) &0 107 2 1e2 ] { 264 Ay
5 29 191 LY S 100 b 29 Lad ° v 25 3]
[ 32 104 40 50 15¢ 10% 28 18 0 0 20 23
! 2 162 3% aQ 1as 128 28 1.0 a6 0 12 i
» 21 13 10 1 200 128 8 1.0 1.5 0 9.4 22
9 27 Lo 20 80 197 125 2 1.0 .18 0 a2 17
i¢ 28 112 15 G0 118 123 e 1.0 0 0 2.0 16
i Fa 1 15 100 125 123 4 1.0 0 0 2.0 s
12 26 19 15 Lie 103 123 2 1.2 0 0 1.0 6.0
1 2 120 s 145 129 121 34 2.0 0 0 1.0 6.0 1
14 26 120 15 11s 152 104 14 3.0 (] 0 1.0 L '
) 21 129 35 11 15% 8l 3 4.0 0 0 1.0 $.0 :
1A 24 Lin 4 lia 151 93 it 4.5 (4 0 1.0 10
17 24 (R b4 11s 129 T8 37 5.0 c 0 1.0 194 1
14 V4 1¢0 10% 114 136 12 27 5.0 0 0 1.0 2681
1o 1 §g 129 Ils 148 6N 2 2.8 0 18 2.0 92
2 28 100 121 Ila 15¢ 62 20 1.0 0 PET) 657 [
1
21 26 100 114 1 149 &0 15 «05 ¢ lie 10 L] '
22 30 100 P19 109 132 55 12 01 41 32 10 3 l
24 “l 100 104 104 120 L3 10 04 3.9 16 3 2 1
4 sS4 (144 13 100 123 a8 8,7 0 7 9.0 22 13 |
FE 1cn 160 203 1ns 142 ab 7.0 0 &5 4.7 14 1
i
26 ‘e 184 18 9 145 4 6.0 0 £ I 7.8 28
21 234 100 150 90 1A% Al 5.0 0 18 47 ALY 28
TE. AR 0 125 P 148 40 4.0 0 13 53 2 3
29 = 160 as 1o 5 143 37 3.0 0 1 28 196 3 |
;i :;; LI 100 65 m————— L2 2.5 0 1.2 16 £ o6 AL
sssees 'Y PP s e csasss - coonve ]
& 9 50 3 0 (AT |
vutagif 24096 3,214 2,488 2,821 3,869 2,89 618,2 S1.A9 228,58 603.% ﬁltvl.i 1,247.8
rran * 1.6 107 80, 9.0 133 83,7 22.6 (TS 7.%% 19,5 41,0 al.e
“nk 361 138 20) 134 200 128 37 5.0 7 W T ] 2
N 1 8¢ 15 80 50 3 2,8 0 0 B 1 . .
AC-#1 4,160 8,370 4930 5,600 T.670 5,150 1,350 82 Arg 1,200 2,820 2int0 ’
CAL YR 1971 T1OtAL 22,988,095 MEAN 63.0  MAX 833  MIN O  AC-f1 45,800 ;
NTR YR 1972 10TAL 21,153, 14 MEAN ST.8  WAX 857  MIN @ AC<FT 41,980

PEAK DISCHMARGE

NOTE <<No gage-height record Nov, 12 to Dey.

(BASE, 2,700 CPS), ++Aug. 20 (0200) 3,530 cfs (2,53 fr).

1o, Apr. 18 to June 6,
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DISCHARGE DATA FROM USGS

DIRTY DEVIL RIVER
ABOVE POISON SPRING WASH NEAR HANKSVILLE, UTAH
(ALSO KNOWN AS "NEAR HITE")

WATER YEAR 1973

| dug DENTY DEYIL EIVEM BASIN
USIINI0  Dtrey Dewll Kiver sbove Puleon Spting Wash Ovar Hanksviile, Utat

LOCAT ivis m=tat 38°09" 50", Long LL0%04" 21" (unsurvered), Garfield Sty , on right penk 1.0 sile (1.0 Ky upstress from Puaisve Spoing wes
sud 255 wiles (G1.6 kml southeast ot Hankaviile,

DRAINAGE AREA. =4, 570 sy ot (10,800 kn') approximately

PERLOD OF RECORD. =<lune 1948 to cuttent yeas Frioe to ttober 1968 published o "near hite,'

GALL, »eMater-stage tecordsr and aeriury sanoneter Alritude of gage in 1,850 fr (1,173 n) from topogeaphic Sap, Price to July 1%,
1964, at aite 18 mlles (&) k) downstreun at Jitlerent datus,

w AVERAGE UISCHARGE ;~=23 yeare, 97,0 ft'/0 (2.25) m'Fe)s 70,220 scre=ti/yr (Ah .8 hw'/y

EXTREMEL . ~=Curtent year: Mininwn discharge, 10,200 t1'/s (U89 o'/9) Oet, 19 (iage helght, 12,09 1t or J. 085 n, fr tivodmara ), siclioun
0 12 e (057w /n) Juy
Petlvd ol record: Munloua discharge, about 35,000 tt'/s (491 w'/a) Now. o, 1957 (gope hetght, 28.) It or 8,% o, true Flovdedrks,
Sty ohid datun then tn use), ¢ rating curve extunded aboue Y, 000 f0'/s (235 w'/a) on basls ul slope~drva Beasoresent at BAge helight
4 PN Pt 16.0% &) ne Flow et times dn 1954-55, 19%9-50, 136sehl, 1971-72

REMARES (~=Kecurds puor, Many diversions for terigation whove statio

\
:
DISCHARGE , IN CUAIC FEL! PEw SECUSA, waTEW YEAW OCIIMEN 1902 10 SERTE appw |97 ‘

Davy oL NGV -1 44 JA% FEn AW 4% “py Jun Jul aue e
, 1 34 128 120 104 1 ito 199 T00 130 “f 28 3N
2 L] 1en 1S 34 i Vi 14 593 183 49 <A jo i
] 67 ten 113 at yng 17 1ed 112 192 40 ’°A S¢
: “ 1} Les 1¢3 o0 RL V18 Ve in 149 3 24 39 ‘
L] 125 1¢0 yai 1 ity i70 fu) 4] i%e ia 24 30
- ) Teo 120 147 A 129 t10 132 218 158 1) 24 30
? “on il a9 L L 122 179 (Y 2nu 151 % 28 5e
L] 106 yen 1A %9 120 188 130 154 129 3 24 L]
@ ) 11A 132 an 129 18} T 135 133 35 2e i :
10 LD 1es 123 v 120 1Al 140 14A 128 L] tL s
- g
1 7% 121 L3 an 120 15s 120 ont 137 55 2o L)
12 10 1ud a? L1 120 152 124 sen L) 35 2R b6
13 54 287 A 20 fet 2:9 120 29) 164 38 2n 127
1 11} 189 LY LN 120 261 129 e 150 ITL] 'L i
| 18] 178 9 90 120 Lo 122 234 ja}d 24y en 1)
. |
e 149 el “s 90 12 fan 1e ¢8 179 152 2" s
17 an? 2uu “s 9 y2u 157 £e ¢ 152 95 2n 30
1A Py 264 Ty @ 124 1hu 143 135 a6 24 0
19 L 36 108 @ % tha 116 ¢ 1 25¢ 2h 30
20 Y.A80 LB 1 130 L L 1e Ta 11 ez 9 392 24 3
21 Ss¢ ye2 139 134 15 115 1t 5 L1 (13 28 3
4 32 160 129 in 1S 12 L o L 242 1oy i |
é) L 11e 124 fun 189 fo P10 4t A i ey 30 |
2w 19s 189 1% Lon 15¢ tad 1ie 21 11 L1 1é9 1 |
25 L TR 1e? 12% 108 180 EL 1as L) 8! 8 “. 30
:?' 145 ) sa 123 100 ™ ie 1at 80 24 30 30
1e 31 1% 104 Ine §59 (LY 55 A 3 3o
28 192 ya) a4 10 ta0 3 194 ;‘ 2n i 36
K en) 185 107 149 is 'LE 18 2 3o 3e
3. 274 125 132 10 150 LR Lin L) FLE % Yo 3¢
4 ',r 148 “rssan 119 Viao 1yt ceea. 1év rsean e 3o semaan w
. -
. Tutay [ RTR A S/17e 3,507 2,158 5,500 LTIL R Siduk 1,040 5,549 2400870 1240 1,038
' mLAN (71 172 167 L 175 1ot 1S ees 120 3,8 w8 LI
] LTt 2,080 $50 1a? f04 150 2un 59y 1¢0 197 0l ey 127
ln 34 116 “y i 100 Jut 110 10 35 28~ o 30

ALart 22,820 10,280 h,580 5,480 bRy 10,5818 10,800 13,90 2 S.21¢ 2,510 2,000

CaL YR (@72 TOTEL 33,041 ,00 kAN 90,5 mAX P,4R) BN 0 ACes t  AS, 740
M MR YR 1978 r0Tay 52,2%92,00 MEAN 14} ALY P, mmy “IN 28 ACes? 133,140

PRAX DISCMARGE (BASE, 2,700 CFS),++0ct, 6 (2000} §,R40 cfs (9.2% fr7; Oct. 19 (2100) 10,200 cfs (12,08 fu)
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DISCHARGE DATA FROM USGS

(ALSO KNOWN AS

CunicC Fert

' ! N 3 JAN
! $ n 152 Ll
> A M |87 Y
) ] oy | &0 -
“ [} Mo “ Ll
& ] » \2? n!
- I 113 123 1!
4 ) 1) | 28 133
“ jo 1= B 171
“ L I 13 b
] ? R iw) a9+
11 0 -y |5« 19/
| T, 1 157 192
1) Ho Ty 15 iue
™ se » 15 I®
\ $n 97 15 167
. Ll 112 142 | A
1? 5 1/% 1% L
1= S | 2¢ Iw 13
I LT 153 | B lié
¢ 5 I &1 ul B
21 5n I« Iel L)f
4 S5e je? 140 140
] 52 L I & 12
Py 57 & &V ’
25 i 1% L&l 119
h 51 162 lel R
Fad he &4 178 14
85 lu? 12! I
g (% 126 120 1ip
» 2 Iss 121 131
1 e enann 120 152
0% P 34538 @215 8217
Ngzh Sak 118 Iwi 134
L] )10 162 &% 256
- 30 An 120 UL
ACeF 1 34070 T.010 B,000 B30
CAL YR 1973 TOTAL &2407%,00 MEAN 115
oTH YN 976 TOTAL 29.689.71) MEAN B0,7

PEAK DISCHARGE (BASE, 2,700 CFs)

DIRTY DEVIL RIVER
ABOVE POISON SPRING WASH NEAR HANKSVILLE, UTAH

"NEAR HITE")

WATER YEAR 1974

Fik &)

133
A 650

wAX 700
wAL 2R}

No peak above base

MUTE -=~No gage-haight record May .7 to July 15

185x
181
18 A
142

Ia%

vEaw NCTOREW 191)

Mo Y
15 LE )
15 ha
1 & a7
18 A&

. s
130 L)
0 L]
i a2
1 &l
) i3 &0
U 1 il
119 1))
127 EEY
115 Ko
Ins A
) o 15
l‘,; 75
I0 &5
148l &0
134 58
V2u 52

‘e “d

¥ “u

99 -l

"5 14

L1 3

(4] 32

Te 23

12 28

H 2

PARPREpS 22

EFR LR 1vB8)
112 6N, |
150 13)

6 22

LY L 3700

ACeFT R, 400
AC=FT SA,450

17 SEPTLURER |ale

160,00
5.
20

n

0

JIN

cooo

505,80 %
16,35
1872

o—
14000~

. sl Rane is
Mo 5t 2
o I
pe 2.h
0 &
¢
n N
f
( 3o
r 2r
Is |
5,0 5.
1.8 S,
50 S,
i S
L
0 S,
(o} 100
0 3
[ 25
0 2r
¢ 10
0 10
0 15
0 12
f (8]
0 16
0 n
20 i
20 10
5.0 i
1.0 sesnss
67,11 385,17
2:146 ie.n
20 160
¢ 0
12 Tos

IAMES E MOORE




T e TR AR i A A TR M D e R bt el

I R R T N P L N R —

hae g e v

DISCHARGE DATA FROM USGS

DIRTY DEVIL RIVER

ABOVE POISON SPRING WASH NEAR HANKSVILLE, UTAH

(ALSO KNOWN AS "NEAR HITE")

WATER YEAR 1975
BLATY LLVIL MIVER BASIN

} o Dirty Davil Rivar above Polson Spring Wash nesr Kankeville, Vtar

1% |
 BEREY
LOUATION ~«Lat 38°05°30", lang 110%24'2
ond 15,8 wiies (A1.0 m) scutheast o
DRAALNACY ARZA <=4, 170 at! (10,000 k'),

44 unsurveyed ), Gerfield

{ Hanrsville,

apptosindtely

PERIOD OF RECORY ««June 1948 tu cutrent e

GALE -~Mater-stage racorder and marcury man

. Prior to Jctober

omeler

ounty, on right bank 1.9 mtle

1958 published as “"nesr Hite."

1.8 ka) upetraan

Altitude of gage ta ), 850 (¢t (1,17} u) from topographic aap

(8.1

w'iye).

from Potecn Spring Was

Peior te July 1S,

Nov. ), mintwue recorded, 6.8 fe'/a (0.19 o'/e) Aug. 10, i

1964, at stce 28 ailos (A5 ba) duwvitceam ot fffarant datum
AVERAGE DIStMARGE .«-27 yoara, 96 .o ft'/a (2,000 m'/a), 89,840 scresti/yr
BATREMES ~<Currant vedr: Mesieue daily diacharge, 47 ft's (21.0 o'/ ¢
Pectod of record: Maximue discharge, about 18,000 (¢ /g (991 ' o)
alte and datum then Ir use)l, [rom rating curve o»

Nov, &, 1937

Arke halght,
nded sbove 9,000 fe'/e (253 a'/a) on basis of elopa-ares WeAsuTemant AT gage Neignt

20,1

I froor 8,

20.65 f¢

£.29 8); oo tlow et times f» 17%4-5

193560,

1941-48,

9.1,

1974,

REMARKS < <Ra-ctda poor.

Many diverstons for frrigation shove station

4 u, trom floolaerks,

DISCHARGE . [N CUBIC FEET PER SECOND. WATER YR AR QCT0BEA |vla 10 SEPTEMBER |98
MEAN vALULS
Oav oct Now 0 Jan Fin AN APR AT JUN JUL AUG see
] i 1) L] 26 58 Ise 188 105 e L e I8
2 1% jas A eh 50 160 s 186 &1 ] 2 i
| 24 Ta¢ L1 ¢ Sa lad 14} e Ve L) i i
. L3} Wy ‘e <) 57 1115 128 108 154 b1 ') i
) s 180 103 2} Sa 160 13 106 172 57 ¢d I
L) & LT} ¥0 P (1 140 107 2ed Ias %) 2?7 i
? L s ' 3] [} 180 s 207 it 5¢ i4 12
a T 10 5 is Ay 180 iis 1%¢ 5 T i 13
4 1 128 S 5 100 160 118 1e7 219 i 12 1]
i L 114 a7 F LB 160 118 108 250 188 H 5
1) 5) R I8 28 8¢ leo 118 108 2ly 1ap 10 18
12 60 L2 54 B 82 lew 153 Il 112 i T.% L)
13 $) L) xS o 1y 15% 2is ¢ IR 123 7.0 18
14 sy 9. 50 I L] 182 19% ‘02 is5¢ ie) 1 150
1% S (B Y4 &) & 8l Ia? 184 ] 98 130 i2s 2 L1
s 62 16% 59 i LT 18 L 18 130 11 26 e
17 64 19 S8 A¢ Al 159 e ISy 132 i8% e (1
I8 L 'y Sa A b1 140 12 A 172 1] 10 L 1
1 b s o % e 12w 109 155 159 [ 14 i ah
20 ] 10 54 (B} LI 12 10s 180 150 L 12 L1}
2 ¢ Ta L1 L1 L 137 19} 15¢ (E1) s i -
22 101 40 L ' L I2w i0s 15¢ 136 )o i a2
2) 19% st % 'S a0 R 183 15¢ 178 25 i a0
0 30 ' 25 58 W LAa 111 15¢ Las 2 1 .2
28 Iy 10 ¢ ] 1ie 13} ile 156G 198 s 1 At
# 142 1) 2! 155 Iag 128 12+ 186 [ 13 12 il (L]
180 . Je 169 is0 14 168 150 an 12 b LR
M 118 Ta IT] Ty 1a¢ 130 208 178 89 i i a2
» a2 L¥Fs ar AN “.a 124 116 228 80 i bi 1
. 268 LD ) v .. 11 1ie 154 LB &) £ 11t i)
» 134 “ee 3] 5¢ .o Pia sen 128 “e A s 1) ..
A -
1oTaL 1ias SIS DY T 112 2208 4510 a012 4928 el LI 1998
MEAN 108 121 S8, 1 a2.) Td.4 145 138 189 Ia] 14,8 38,8
Max ae? Y 103 154 a0 165 21 ad¢ 250 il 150
i 10 60 22 @ .y i1a 1e3 108 6! D 1
AC<F1T 0840 1210 Jane 2600 )80 8950 8080 8716 £380 90 2iTe
CAL TR 1974 10TAL  28822.7) MEAN 78,4  MAX 142  MIN @ AC=FT 86170
WiR TR 1975 1OTAL 33A74,.%0 MEAN 92.8  mMAX 742  MIN 7,0 ACeFT 8792
PEAX DISCRARGE (BASE, 2,700 (Fs ne peak abuve base

NOTE <~No gage-height record Aug

1) to Sept.

1
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DISCHARGE DATA FROM USGS

DIRTY DEVIL RIVER
ABOVE POISON SPRING WASH NEAR HANKSVILLE, UTAH
(ALSO KNOWN AS "NEAR HITE")

—
i)
IERTY DEVEE RIVER MANES
DU RN IREY DEVEL RIVER ARWE WO IRON SRS WASH N2 AR HANKSVILLE, (TAn
WAL S feag FAO 5t funsurveyedl, Gart (y ity fedrotagd nit L), un right bask §.0 &l (1.6 &a)
Frus Folsog Spring Wash gt 25%,5 mf (Q1.0 nY soulbeust of ibnksvilie.
T I £ el s dae’ ), approsinete!l
=eliihe 1948 10 corrent wedt, Fria te Mtoher 1988 publ stk as "near fite."
fecorder and sercury manemeter, ARt itwie of pepe Is 3R £ (1,174 =) trom topographtic map. Priot to July %,
abte 28 ml (&5 bl downstresn i diffecent datue,
srdy falr, Maay diversions for feelgation above staclan.
HARUE =38 yearn, 25,6 1070 €2.007 n'ig), 69,260 aceusftiyr (45,6 hes'ive

(991 m'ig) Nov, &, 1957, pege hetght, 28.1 (¢ (8.56 o) from
wEue extenbed | 1000 e s (295 m'ls) on basks af slope-ares sedsute~
1954255, 195900, 185)-48, 1971-72, 1974, (977,

WORECURD s Manimum discharge, about 15,000 jel/y

ment At gaxe belght 20.8% tr (A, 09 n); no flow &t times in
ENTRIMLA FOR CUNKENT YEAK, -=Peak above baae of 2,700 fe'/s 176.5 o’ lu); muninue discharge abaut 4,000 11 78 €113 8'/s) May 7, page
helght T.9% 1¢ (2.4)2 m)) no Llow 66 seny davs,
DInCranGEe N CublC FRET Pum SECHUNG, wAliw TLAK UCTOMIN (473 TQ SERTEMBEN 1978
ME AN VALUL S
oAy net NOw urg AN Fen M A MAT Jus JUL Avy P
1 13 Ne a3 1y ile 1% Lt L2 le 0 sl [
e ie LR r le Lud 1 1% we L 34 ¢ 10?7 [
' 14 uy léw 16 Iae a’ we L io U} s [
- ¢ P as 139 s 258 Tin Ll i1t 13 @ Erd ']
» By L il L T4 209 4e L1} Al il 0 iy 0
L] I L1 Ide LL) Los 1é5 3 én .5 ¢ is 0
' 35 L1 ise ¥l lay IR ad &nu 9.1 ¢ 13 .0
- 3% 8a fad L I8y Lew u $00 6. 9 0.) 1?
Y 40 e (R4 el dueé ien ad 124 LYS 4 Q 6.0 I
i 85 L ire lée £ud 1w 4] 10u 9.2 9 [} s
1] 57 L IET] e ley L8 L] L) 2.y g ] 2n
e 56 e a2 15 ie} L1 (T e ERRY 0 ¢ 3o
14 55 s 202 (R P9y ('R &0 LX) 3.5 8 ¢ I
te LT 55 Ive uo L9 Lun L& he €l U ] 12
i5 (Y] 5 14 LR eue 12 13 AG “an ] ¢ 5¢
in 1 aa 9 126 iab R s 3 Jew 0 0 sl
1t s T 5 IEY ] %) 90 113 ée s 0 0 Ju
ia e LT e (®L} i iea laa Ia 7,9 L} 0 28
I 19 93 12« I leo isc iol L1 s ¢ ] el
£l 1o L1} 1ol (1 13 130 L3 . 3. W02 D] 17
P " 9% ¥5 122 Lid iev LY 74 Leb 1.6 ] 13
e¢ i Ta L w3 165 s . ite ved 8.7 0 13
) 10 re 18y L) 1de s oy Lad 01 LRRY ¢ 1e
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WATER QUALITY DATA FROM USGS
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WATER QUALITY DATA FROM USGS
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DISCHARGE DATA FROM USGS
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