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|

Energy Fuels Nuclear, Inc.
Executive Offices, Suite 900

Three Park Central
1515 Arapahoe St reet
Denver, Colorado 80202 ;

1

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

Gentlemen:
.

With this letter we are transmitting the 30 copies you requested
of responses to NRC comment s 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.

~

Th es e 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
-

/4. , % Mu, , _ ,

Kenneth R. Porter, Ph.D.
Associate
Principal-in-Charge

KRP/tlg

Enclosures

.
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ENCLOSURE 1

. QUESTIONS CONCERNING THE PROPOSED
TAILINGS MANAGEMENT PROGRAM

|

.

Question i

Earlier designs called for an engineered embankment consisting of up
and downstream shells, core vall, chimney drain and filter. Present

design calls for a single companent, the same material as will be used in i

the liner. Why was the desigt changed? I

i

Response

The earliest design for the embankment is described and illustrated
in the Dames 6 Moore report dated January 17, 1978. Th is 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 fo r
a homogeneous embankment constructed from the clayey silt soil which will
also be used for the liner. However, the southernmost embankment o f 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. ( Fo r a more piete ;

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

The design section fo r the retention cell dikes was modified to
facilitate construction of a continuous soil liner. Seepage calculations
(Dames & Moore, Se pt ember 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.

[
!

Question 2

Th e 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.

I

,

I
~
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Response

See Dames 6 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 I

!this conclusion. In particular, information should be included as
follows: |

i

Response

Th e earliest design by Dames & Moore called for a membrane liner
because the results of the limited field explorations performed at that ;

- Lime indicated that soil of low enough permeability to line the cells was >

not available in eufficient qu arit i t y . 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 MRC and Energy Fuels

~

Nuclear agreed u pon 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 6 Moore re po rt " Proposed ' Tailing Disposal System, White
Mesa Uranium Project, Blanding, Utah Prepared for Energy Fuels Nuclear,
Inc." (September 20, 1978) pages 12.and 13.

Question 3b

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;

,

D#4 M U fs O M OO H 53
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Response

,
At the present time, permeability tests are being performed to

evaluate the acid resistance of the clayey silt soil at the site. Th e-

results are not yet 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.

4

Question 3c

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 dif ferential compaction ~. Also,

discuss how the liner will be " keyed" to the floor.

Response

Th e 2-foot thick liner will be constructed on both weathered
Mancos Sh al e 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 maximun) 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. Th e floor slopes
will be 2 percent or less and the liner will be quite stable on these
slopes.

4

Question 4

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

Response

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.).

,

-

*
.
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Response

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) vas 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 rainf all was computed by subt ract ing 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 fo r the PMT. The total excess
precipitation was computed using a SCS CN o f 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?

Response

'Ih e r e 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, Bl and ing , Ut ah 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
embankments?

w m n,n a ra c o n c
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Response

See Dames & Moore report " Proposed Tailing Disposal System, White,,

Mesa Uranium Project, Blanding, Ut ah 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
t ransport modes;

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

|

Response
1

If the retention embankment s were const ructed by upst ream or center-
line methods rapid drainage and consolidation of the tailing would be i

- 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?

.

Response i

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. Th e 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. Re fer to Energy Fuels
Nuclear's Source Material License Application, Se pt embe r 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 port ion 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.

wwe r u a moone

L
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The document prepared by Chen and Associates (J ly 18, 1978) also
suggests that soil materials are in short supply. It is indicated that a
23 year tailings d i spo sa l 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 IB 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 add re s s the problem of soil availability from the following
standpoints:

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

Response

See Dames 6 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
i

I

1areas.
|

- ,

I

Response ;

1

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 s

The studies by Chen and Associates (July 18, 1978) indicate that
the soils at the site are relatively uniform. Th er e fo re , no problem of
encountering soils with substantially dif ferent 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. If 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.

4

.

DAM ES 8 MOOlt R2
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Question 11, #1

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

,

1. Method of obtaining the coefficient of permeability "K" account-

ing for reported soil variations.

Response

See Dames 6 Moore re po r t " Proposed Tailing Disposal System, White
Mesa Uranium Project, Blanding, Utah Prepared for Energy Fuels Nuclear,
Inc." (Se pt embe r 20, 1978). As indicated in this re po rt 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 6 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. 1

Question 11, #2

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

Response

See Dames & Moore re po rt " Proposed Tailing Disposal System, White.

i Mesa Uranium Project, Blanding, Utah Prepared for Energy Fuels Nuclear,
Inc ." ( Se ptember 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 d rain in

abogt y0 yrs. Assuming less than 10% retained moisture (D /v 5x=

10 cm /sec) and gifinit e thickness of the tailings layer, the flux
would be 367 pCi/m sec. Using the equation or page 9-8 of the ER, and
less than 10% 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:

Dgmes & Moore (p. 9-9) used a diffusion coefficient of 1.0 x
10 cm /see fci 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%.

D K4 M E G U M Oc t't ri
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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. Th e r e fo r e , the tailings cover, which
will be relatively flat but elevated above the surrounding area, will,

underlong-termconditions,beunder_{0%m isture content. In this case,
2

diyusjon coefficient of 5 x 10 cm /sec for the _ailings (and 2.2a
x 10 cm /sec for the cover) is more appropriate fo r 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
3C = 564.8 pCi/cm ; 353 pCi/gm (radium-226 concentration of the

tailjngs, assuming 0.125% average ore grade) multiplied by 1.6
g/cm the bulk density of the dried tailings.,

-2 2
D /v = 5.0 x 10 cm /sec for " dry" tailings, 8% moisture

e
-6 -1

A = 2.1 x 10 sec = decay constant of radon-222

J = (0.2)(353)(1.6) (2.J 10-6)(5 x 10-2)
o

2
- Using a background flux o,g 0752 pCi/m sec, necessary thickness for a3

cover with D /v = 2.2 x 10 cm'/sec is 20.6 ft,
e

Response

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 reduct ion 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 6 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 interested parties can
be reached.

,

4
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'
i

Response
,

i

The tailing supply discharged from the mill will consist of sands |
, ,

and slimes. It was originally assumed by Dames & Moore in preparing the j
'

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 de pos it ed .

Th is separation will result in the sands, which are the low radium
fraction, covering the higher radiation slimes; thus reducing the surf ace
radiation source term. Fo r this reason, as well as cons ide rat ion 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.

!

l

.

U

|

|

|
1

4

D A& lM E S E3 PM 0 0 54 0

ti



- .

-10-

ENCLOSURE 2

QUESTIONS CONCERNING THE PROPOSED
WHITE MESA MILL

Question 1

Due to re po rt ed design changes (high e f ficiency thickeners, semi-
autogenous. grinding mill, etc.), the description in the ER (Sections
3.2.1 - 3.2.31 requires revisions. In the revision, please address the
following:

Question la

The method for feeding ore to the mill.,

Response

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 Ib

The operation of the secondary c rush ing unit or semi-autogenous
mill, wh ichever is applicable.-

Response

Th e grinding circuit will consist of an 18' X 6' semi-autogenous
. grinding (SAC) 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. Re fe r to Energy Fuels
Nuclear's So urce Materials License Appl icat ion , Se pt embe r 26, 1978,
Section 3.2.1, Page 3-2.

Question Ic

Will the facilities fo r processing copper cont ainitig ores be in-
stalled as originally planned?

Response

The copper circuit will not be installed at this time.

Question ld

What type of dryers will be used in the uranium and vanadium cir-
cuits? Th is should address configuration, fuel, and dusting rates
(uncontrolled).

.

D A F4 Ei fi C FA O O 5't iu
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Response

The dewatered yellowcake slurry will be pumped to a 6 ft diameter
.

oil fired multiple-hearth dryer operating at approximately 650*C.

. The filtered vanadium precipitate will be pumped to a 12 f t 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 dust ing 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.

_ Response

Fresh water usage in the mill will consist of 402.5 gpm added to
the ore in the SAG mill and another 44 gpm of make-up water added to the
final CCD thickener. Raffinate f rom the uranium and vanadium SX circuits
will be recycled to the CCD circuit for wash water, resulting in a
conservation of approximately 877 gpm o f wa t e r . Re fe r to Energy Fuels
Nuclear's Source Material License Applicat ion, September 26, 1978, Table l

3.1-1. l

Question 1f

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

Response

Th e vanadium c i rc uit will operate approximately 120 days per year

producing approximately 27,200 pounds of V 02 5 per day. The copper
circuit will not be installed at this time

Question lg

Explain reason fo r 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.

.

D#4 WI C *i C fM O O 8t el
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Response

As discussed with Larry Lamonica by phone, October 2, 1978, Plate
.

3.1-1 is consistent with plates presented elsewhere in our re po r t s .

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.

Response

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, t he re fo re , the stated estimate of 0.1 lb/hr.

Question 4

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.

.

Response

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 h igh . During operation of the.

mill, there will be approximately 100,000 tons of ore covering approxi-
mately the same area with the stockpiles being approximately 9 to 10 ft
high. 'Ihe 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 coef ficient. Please comment.

Response

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

Th e reference cited on page 3-15 of the Environmental Re port,

(Clements et al., 1978) was not appropriate. As agreed by both Messrs.
.

-
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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 " Ra d o n- 2 2 2 emanation characteristics o f 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 We st e rn Knapp Engineering's Alternative tailings |
disposal systems re po rt and on page 15 o f Dame s and Moore 's long-term
stability report, in discussions of filtered tailings dispasal 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 impoundment s .

Response

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

Question 7

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

Question 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.

Response

'Ih e total cost fo r removal and burial in the tailing pond of all
equipment, process piping, buildings, foundations and cont aminated 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. Th is is assumed to include the entire processing facility
except fo r 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

n

for a similar 2000 TPD uranium mill. All costs are 1978 dollars inflated I

|at 8 percent per year and discounted at 10 percent per year to present
worth. No salvage value for equipment has been included. 1

.
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l

.ne reclamation of the tailing area is included in Energy Fuels
Nuclear's Source Material License Application, September 26, 1978,

,

Appendix AA, Page 24. In 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. H e tailing reclama-

tion begins af ter 2.5 years of operation and continues through the entire
life of the mill with an average cost per year of $522,000. Th e final
tailing cell has a total reclamation cost 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. )

Quercion 7b

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

Response

In a t e le phone 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 on 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 acceptable to the Utah Division of Oil, Gas and Mining
will be posted at t ime of licensing. The bond will be structured such

equity becomes available in the mill to secure the decommission-that as
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
fo r 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.

.
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ENLLOSURE 3

Question 1

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-

a comparable dis-cussed in the environmental re po r t , please provide
cussion of those types.

Response

Construction and operation of the 6-cell tailing disposal system
for 15 years of operation will it.volve disruption and a long term commit-
ment of approximately 128 acres of vegetat ion not mapped previously in

'

the Environmental Re port. 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 111 acres of the
Big Sagebrush community. |

Both of these community types occur elsewhere on the project area
and the additional af fected areas do not appear to dif fer 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, I

with re ga rd to the probability of deer trying to use the pond and also l

with regard to the type of fence that would be required to keep deer out. I

How long will the fence be lef t in place? When will the land be allowed
to be used for other purposes?

Response

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 ef fect of minimizing risk to the deer.

i

Th e 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.

onre.uosoonu
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Question 3 |
\

In terms of animal unit months per acre, what is *he grazing.
I

c apac it y of the lands on and within the vicinity of the project site.
1

Response.

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

Range Site Vegetative Pound s/ Ac r e Ac re s AUM
Production Usable per per
Ibs/ acre under AUM acre

Fair Condition Management
Median Year

Semidesert Upland 900 450 2 0.5
Stony Elills

(Pinyon-juniper)
j

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. H erefore, 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, nis (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.

.
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Response

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 talling disposal system than will be stored. Where will the borrow
area be located? How many acres will it cove r? Will the topsoil of this
area be stockpiled? If so, wh e re?

1

Only a small protion (about 5%) of the excavated rock will be used 1

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 re po r t " Proposed Tailing Disposal System, White |
Mesa Uranium Project, Blanding, Utah Prepared for Energy Fuels Nuclear, !

Inc." (September 20, 1978). |

Question 8
|

A powerline presently traverses some of the proposed cells. Will i

the powerline be relocated? If so, where will it be placed?
.

Response

Th e present powerline will be relocated when necessary to accom- |

modate talling cell expansion and will not traverse such cells.

Question 9,

Do the reclamation plans as outlined in the environmental re po rt
apply to the recently received proposed tailing disposal system (Dames
and Moore Job No. 09973-017-14)? If not or if they have been modified,

a reclaimation plan fo r the tailing d ispo sal system.Please provide

Response

As discussed in the Se p t embe r 7, 1978 meet ing 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, Wh i t e Me s a
Uranium Project, Blanding, Utah Prepared for Energy Fuels Nuclear,
Inc." (September 20, 1978).

.
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Question 10
,

l

What evidence do you have that application of nitrogen prior to I

seeding will not be beneficial to long-term successful reclamation |
,

of the disturbed areas. I

.

Response
&

Application of nitrogen prior to seeding will be of doubt ful bene fit
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 rapip e st ablishment<

Documentation ' f this ef fect is scarce (EPA July 1975)o

Th e ef fec t ivene s s of nitrogen fertilizer is clearly related to
Heavy a under arid condi-soil moisture.

al. (1974) gplications may be detrimentaltions Box et

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

Question 11
|Discuss the advantages and disadvantages of applying mulch. Explain j

your rationale for not applying mulch.
.

Response

Mulching is highly beneficial in revegetation of disturbed lands.

( 19 74) . p ribed
A number of authors have des the bene fit s of applying e f fec t iv e

Mulches increase in fil t rat ion whilemulches Bo x et al.
reducing erosion, soil movement and evaporat ion. The impac t o f raindrops
is lessened; soils are sheltered from wind erosion. The practice of
mulching is specified in the Environmental Report for Hanksville while at
the Blanding project the topsoil is of favorable 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. Th e harsh-arid site at
Hanksville on the other hand will bene fit 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 Qt.ickly Vegetating Soils of Low Productivity, Corstructing
Activities. Office of Water Planning and Standards Washington, D.C.

. Box, T.W. et al. 1974. Rehabilitat ion Potential of We st ern Coal
National Academy of Science.

,

.
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your rationale fo r 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.

Response

Th e use of a special rangeland drill is almost always superior
to broadcast seeding. Plummer et al. (1968)g and many other workers in
rangeland revegetatie- have emphasized the value and advantages of
seeding with a suit able d rill. 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?

Response

Th 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
Re po r t ) .

Pound s/ Ac re
Range Site Fair Condition AUM/ Acre

Desert Loam 360 (180) .20
Desert Sand 500 (250) .27

Th e 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.

Response

Th e nearest such locality is the Fairview Ra nc h , about 4 miles
southwest of the Hanksville ore buying station.

1 P l umme r , A . P .- et al. 1968. Restoring Big Game Range in Ut ah. Publ.
No. 68. Utah Div. of Fish and Game and USDA Forest Service Ephraim, UT.

.

Y) /A M E 84 U M O O s't C

m



- _ - _ - _ _ . _ . _. - . . _. _ . _ .

-22-

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). Th is information must be prcvided.

Response

The seeding rate pe r acre for the fo rbs 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 lbs i

Sh rub s : Spreading Rabbitbrush . 0.25 lbs
Big Sagebrush 0.10 lbs

Question 16

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

Response I
l

The old runway seeding rates per acre were as follows:
1

2 lbs sand drop seed (Sporabolus cryptandrus)
2 lbs Galleta grass (Hilaria jamesii) :

1/2 lb 4-wing saltbush (Atriplex canescens occidentalis) I
.

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

Question 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 Supplemental
f.e po r t up to February 1978 which completes one year's data at the

|

Hanksville location. |
|
|

.

.
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)

ENCLOSURE 4
i

i
.

Question 1

(Section 2, Th e Site) Project boundaries as indicated in Plates
2.1-3, 2.3-1, 2.10-1 and Plate 4, Appendix H, are inconsistent. Indicate
project boundaries (i.e., Energy Fuels Nuclear, Inc. property) on these
plates.

Response

Re fe r to June 20, 1978 Responses to Comments. Revised Plates
2.3-1 and 2.10-1 are attached.

*

Question 2
i

(Section 2.1, Site Location and Layout) "The proj ec t site includes
all o f Section 28 and . . ." (ER, 2-4, line 6). '1h i s statement does not I

agree with the project boundary map in Plate 2.1-3. Please clarify. |
1

Response

Re fer to June 20, 19 78 Re s pons e s t o Comme nt s .

- Question 3

(Section 2.6,3 Regional Occurrence and Drainage of Surf ace 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 c ond it ions will they carry water? What is the approximate
duration of fill at these times?

Response

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 Mey; April being the month in which it
most commonly occurs. Flows during August and sometimes July occur
during and a f ter 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-

-

,
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melt or general 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 the 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.

i

Response

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

|

Question 5

Discuss the desirability and feasibility of construction a low ,

)containment wall (2' high) downgradient from the OBS ore stock piles to
contain runof f at both the Hanksville and White Mesa OBS. 1

1

l

Re s p,m s e

J

It is neither desirable nor necessary to construct such structures J' 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.

i

Question 6
1

)

anat is the predicted chemical composition of rainf all runoff from !

the ore stockpiles? Include quantitative analysis of the material |
transported as particulates and material transported in solution.

Response

Ore stockpile leachate tests are currently being run. Re sul t s
of these analyses will be forthcoming shortly.

Question 7

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

|
,

.
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Response

Under usual meteorologic conditions, essentially no runof f t ransport.

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 trans ported mater-
ials from reaching stream cw_- : 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 runof f reaching
local drainages at Hanksville is essentially nil.

Question 8

Define the location of the drainage divide between Co r ra l Creek j
and Westwater Creek as it relates to the present White Mesa Ore Buying

|Station. Where does rainfall runof f from the OBS drain to?

Response

As mentioned previously, runoff at the Blanding OBS drains into
the tailing area. The drainage divides are indicrted on the plot plan in
the Dames & Moore report " Proposed Tailing Disposal System, Wh i t e
Mesa Uranium Project, Blanding, Utah Prepared for Energy Fuels cluc l e a r , |
Inc." (September 20, 1978).

)
gestion 9

If st ream 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

Th e 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.

Response

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

.|

m mum m u,m,e

I

|
,. . . , - _ , _ , . . - _ __ . . _ . _ _ _..__ _ __ _ ..._.. _ , _ ,-



_-_. .. - - -. .- . . - _ . - .

,

-28-

Question 11

Provide water quality data for Di rt y Devil River, if available.

.

Response

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

Question 12

Provide' surface water utilization for the Hanksvi'le region.

Response

Mr. Rex Larson of the Utah Department of Natural Resources, Water
Rights Division, was contacted in o r,d e r to identify the surface water
rights near and downstream of the Hanksville OBS (Record o f 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. Th is reservoir is
probably a stock pond designed to capture and store runoff whenever it
occurs.

Question 13

How soon after filling can the cells be reclaimed?

Response.

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

Question 14 |
,

Please desc ribe your plans to stabilize the overburden and topsoit j
storage stockpiles.

Response

The overburden and topsoil storage stockpiles will be stabilized I

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.

,3 stion 15Q

. Quantitatively estimate increased sediment transfer to local streams
due to erosion of disturbed soils during construction of the mill and

unmon c moonr:
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tailings retention f acility under varying meteorological conditions and
during various phases of construction.

Response

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. Th e sediment delivery ratio for basins of this size has been
estimated at about 10 percent (Sedimentation Engineering, Fig. 4.13). ;

The sediment trans fer rates within these basins is, there fore, 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. Th e

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.

Th e 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 f acility const ruction will consist
of the simultaneous const ruction of the mill f acilities 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 wh ich will tend to trap all runoff. he main portion
of the Phase I construction will tend to reduce the quantity of sediment
t rans fer from the site although the sediment transfer within the site
will increase.

Also, during Phase I, the temporary overburden stockpile will be
pile of relatively loose material coveringconstructed. 'Ihis will be a

approximately 75 acres with a flat top surface and steep side slopes.
Although the top of this surface will have little runof f, the steep side
slopes, area about 5 acres, will have much higher se6iment 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

e f fec t 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
i nhec t ions will be counter-balanced by the increases in sediment pro-
met ion' caused by disturbance of the stockpile areas for recovery of

ma t e ri a l s -.

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

onracsecaoonn

, , , . , , , , . _ _ _ - - . - , . - - , , , - - - _ - - , _ - - u-~-_..



_ - _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ - -

. .

-

Effect of Phase I Construction

Sediment Production
to Local Streams
During and After
Construction Net Change

Location Area Phase I Per Acre Total Change
(acres) (tons / acre / year) (to E/ acre / year) (tons / year)

Borrow Area 30 0 -10 -300

Topsoil Stockpile
Slopes 1 500 +490 490

Overburden Stockpile
Slopes 5 500 +490 2,450

Topsoil Central
Stockpi1e 9.3 0 -10 -93 0

7
Overburden Central

Stockpile 70 0 -10 -700

Tailing Cell #1 106 0 -10 -1,060

Tailing Cell #2 77 0 -10 ~770

Mill Site Drainage 280 0- -10 -2,800
0
>
I 1. Paskett, Curtis John; Sediment Yield of Selected Watersheds West of the Great
$ Plains, M.S. Thesi s , University of Arizona, 1974, unpublished.
#
$ 2. Sedimentation Engineering, ASCE Manual No. 54, Vito Vanoni Ed., 1975, Am. Soc.j of Civil Engr. , NY.
2
N
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R, is assumed to be 30 for the Blanding area. Th e results in tons per
acre are proportional to R. Th i s is probably a reasonable estimate of R;

' however, over 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 extremely sensitive to the amount of thunder-
storm activity occurring during and immediately after construction.

Question 16

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

Response

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

In Se pt embe r 1975, an EPA Publication entitled " Water Quality
Impacts o f Uranium Mining and Milling Ac t ivities in the Grants Mineral
Belt" discussed ground water contamination f rom 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 (af ter
eva po rat ion) .

"To evaluate groundwater quality trends, available nitrate, TDS,
Ch lorid e , 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. Concent rat ions o f nit rates 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).

Response

Dames & Moore estimates that for the 15'ybar tailing disposal plan,
the average seepage rate through the t ailing pond liner during normal

.
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i
4

operation will oe approximately 70 gallons per minute or 100,800 gallons
,

per day. After reclamation, Dames & Moore 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 iltrationf

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 af ter reclamation is completed.

1

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

Question 18

Estimate the probability of tailings material which pene t r at e s
the tailings cell liners being t ransport ed by groundwater movement to
local streams. Quantitatively and qualitatively estimate the composition
of such t ran s po r t ed material, the surface waters to be affected, and
provide a timetable for such transport. Provide estimates under operat-
ing and reclaimed conditions.

Response

Considering the s t ra t ig ra ph ic 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 f rom 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 be fore it exits the walls. The improvement in
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 1 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 part s natural ground water to 1 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. It is anticipated that surface runoff would dilute any
flows from Corra! Creek into Recapture Creek. However, i f the improbable
worst case condition of undiluted seepage flow directly from the east
side of White Mesa into Recapture Creek were assumed, the concentration
of seepage from the tailing disposal area in the average nioimum flow in

namon a moonc
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,

the creek could reach e 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

Upd at e the list and status of permits and approvals which Energy
Fuels Nuclear, Inc. must obtain prior to initiating construction on the

White Mesa Uranium Project.

Response

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 i

exception, find it properly sets forth the permits and approvals required j

by Energy Fuels prior to initiating such construction. The one exception
is a po s sib le 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 fo r t h in Section 12 remains as stated. All such permits and ap-

necessary to begin construction of theprovals will be obtained as
mill.

1

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

Comment

Discuss land ownership of project site.

Response

The tailing disposal plan proposed by Energy Fuels Nuclear, Inc.
(" Energy Fuels") in conjunction with it s construction o f a uranium mill
on White Mesa approximately six miles south of Blanding, Ut ah , consists
of a series of cells as described in the Dames & Moore re po rt " 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 fi f t e en 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 I through 6. If 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 opeart ion , 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,

namimnmoonc
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the design of cell no. I can be adjusted so that the disposal of tailing
Itakes place entirely on fee land; however, as more particularly explained

below, restricting the boundaries of cell no. I to accomplish this is not
,

required. |

After the first ten years and through the fif teenth year of mill
operation, tailing will be disposed of on both land owned by Energy Fuels 1

in fee simple and contiguous land presently under the control of the j
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

use by Energy Fuels for the disposal of tail-bar to its possession and
ing.

Under the Mineral Location Law of 1872, the owner of a lode mining i

claim may locate up to a five acre tract of non-mineral ground for I

" mining and milling pur poses ." 30 U.S.C. 5521-54 (1970). Such purposes |

include, but are not limited to, use for buildings, shops, o f fices, |

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 J

perimeters of the claim a notice of location designating, among other j
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 fo r 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 fo r the five or six acres
associated with cell no. I and for cells used after the t enth year of
mill operation. Nevertheless, because Energy Fuels would prefer to own
the land covered by the mill site claims outright, Energy Fuels is
attempting to acquire, in fee simple, the BLH land as well as other lands

9
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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. 'Ih e exchange proposed is governed by Section 206 of the
Federal Land Policy and Management Ac t of 1976 ("FLPMA"). 43 U.S.C.A.
61716 (Supp. 1977). Pursuant to that section, the United States Bureau

of Land Management is authorized to enter into land exchanges if it
concludes that the exchange is in the public interest. Energy Fuels and j

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 f rom the date of this letter. If so, Energy

Fuels will be able to dispose of tailing during the fif teen year life of
the mill and beyond on property owned by Energy Fuels in fee. However,,

if the exchange is never consummated, the ability of Energy Fuels to
dispose of tailing in portions of cells 1, 5 and 6 will not be jeopar-
dized cince it continues to have possessory title to such lands through
the location of mill site claims. ,

|
|Comment

Has an archaeological clearance been received yet? |
|

Response

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

Comment

How much uranium will be in the vanadium circuit? I

|

Response _)

Less than 0.005 percent U0 will be contained in the vanadium
product. At any one time, abouk 10 15s maximum of U 0 will k in3

j3g
the circuit at concentration of about 0.0005 g/1. I

1
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DISCHARGE DATA FROM USGS

DIRTY DEVIL RIVER
ABOVE POISON SPRING WASH NEAR HANKSVILLE, UTAH

,

j (ALSO KNOWN AS "NEAR HITE")
f *

!

,
JUNE to SEPTEMBER, 1948

1

i
f

I
.

t
'

**** 7 7', 4 it SA * ' ' *

l,

[ *t y [4' V I E * V( r "4* N '. ' ! t, ,

i,

f [ S T e.
'*i **.)* '*b4'45 . . .? f 11. ' ' 3 : ~ tarn.rv+y+; - ta = 5

* i F ' le : 4 -

.

- 7:;e r.. r m a s- ' w.
.

a .
|

| F* r! an: 8t 1 .- |ce luu 5ntwsr ;W
>

' , * a (* * age rd* I r1tr A $* 4h ; f /4[6 'J 4 en' ' l I'r # r ! /* r 'k r # . If I'3 f !
t

Atar4fd itB'*.rfa **9 y?a!*s ,100 cis (7c ,64" a rre t pe r v6dt l.

e E n t * +- t Pa s t ry a r .1 r.1r t w d i s e r.h rt+ . */ r * * mater years ;b4? " rare ccr.'.a f ne': - **
: .U~w!r/ tat ie -,

F

g g +, A p Y.A F * 5' f ? Y '. T *. P 7.

' [G t f
' 1 *.6 OS f * *4r.rff79

+
194t' Aq f , I ?',5 f .f 8 it -

, Av : . .4r 4

|
1 !< , . *.y 1. ' N j

e. 14 , 4
' '

] IN. .1) E" , i d 6.6 t (s)
'5 !. .; 4, i f- ;

*,. f' '. d . 7 5 | .; y -6 l'. -

! ist
..,

' '.
f e r ' " .~ . i _ '. :

e . e ? .' if.75 | . ; ,, . .

1 m. ,

A# 16. 6,m 1L EO 4.
| 1B4 fe;- ;4, is 4 L ,C F i 72 a) <' ' '.Mi Si t.**4L a ,47 9. a) 3

) t: ,; f f 'D. I ~(4)J.;y +2

j * ' #'A4 O V
.I '',4*. e 4 , 4 # 123i 'P

F:- . .' J e . ' t' g w i + - !
'

fai .everu n. l
|t r :r r, 1 : A i, , . e . .- . <

' '

. a: .N r & c |
=

a,
,

n

~ g- es: - n; -
|

1 4 ' e, 'x.. a r - ; - at. ,- g-
t" 4 *t * is t .. at

*e +

4. W r

!
j . : me. 4 . . , . a ., , . . m.,;- . . . _ _ _. __ _ _ _ _ . _

4 - P *- e .
.,,

*

4

1
;
., *, . .. . r,

LL4

", '

r t4 9 ? .,4.'
1

4: .: '

'
!' s.?
14 ' s

! t. s

t
-

4' = 4*
3-,

' J .-.! g' .t'.3.

|

'
1 c 3

'
!

'
*

.4

*
6 44

. ..
'| & 64 40
'

/ >- | ! :.4
.. I ' er " z: se

4 ..

j s !! f
s ( 1,9 , 4 ' .t

2-!
r

.

|
., ,

5 .* *
...

g,
1 a

, i r
..."

, p i

g.s n , , t. ... .. n 3. e.-.- 2- ; 2.; Ac, it z. gi -
4- an i

,' I ( | f 1.i P 46 1 ar
2s

r1' L
24 ''

3. |
1j

4 ,
i i n 14, ;

.. '' .?,3; \ \- '

.._%--_I.._e.__. . . - - . _ _ . _ . . *r
,.,

tw
i *.s . . %c .f 86:9'p*an '

4i,s ::1 7..
Ac-f'.! f-

. u~
1. 4 X 11.192 3 . 7.E

canecer rese : ma s s i r. We ne rt
w._te r year

- __ . ma str mm 'a r - r si

reu et w-ag
.

. . .
_ . .

bWTfrDr... W,, ;.s etel...ag. t ( o n . Ja sac cre (u.25 rt}, a..-_.._T-....,.___s.( va.e.

i u n M c rs u wo o o n C

-

m-, ,. . - _ . . _
_ _ _ __ - - - - - - - -- ---- --



_. - - - -_________

DISCHARGE DATA FROM USGS

DIRTY DEVIL RIVER
ABOVE POISON SPRING WASH NEAR HANKSVILLE, UTAH

(ALSO KNOWN AS "NEAR HITE")

WATER YEARS 1949 and 1950
.
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DISCHARGE DATA FROM USGS

DIRTY DEVIL RIVER
ABOVE POISON SPRING WASH NEAR HANKSVILLE, UTAH

(ALSO KNOWN AS "NEAR HITE")

WATER YEARS 1951 and 1952
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DISCHARGE DATA FROM USGS

1
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DIRTY DEVIL RIVER
ABOVE POISON SPRING WASH NEAR HANKSVILLE, UTAH

1

(ALSO KNOWN AS "NEAR HITE") |

.

WATER YEARS 1953 and 1954

3 i lim DE'JM. 513 BMih

D' rs,v Le vi . #1ver near hite . IP at- ;or.t Ne

sa r.a ege a c .c l . f ee t g e r a e r os.:. wat e r year i., weer 195; t ; Septeeite r 1953

. - _., _ _ . - . ! A p r .Jr Pec . Or , h/ ,' .T w , J.ly A%, . 3.pt .., 01. av In : ,
.,_...w.. .. _a

9m' 21 0.8 C.2 426' 70th Si at 135: 155 1774
l. 97 19 7, ,1 ; h44 3 P.!tli 94' 4 90 142 1Ss ' pfl,

. 62i !! .2 ~T GI, a3;??, to W4 163 1M;

'
4 E9 99 112 4145 161 143- 71- 15 .2 ! .2' 406 ,

53 l'' E3 a.3 143 142' 72' 16 .2 .2,

i
t $4 - 109 ' 9-)I 123 166, 140, $$, 17 .2 .2 a 2f,,

SS ' ici 71 119- 141, 152 43i 20 .24 .2 ; a 2O
4 !! 103 1U TU 1(1 ISC { 80' 19 .21 .2
9 : U 10 5 + 128 142 21C . 143. ?!! 16 .2 | .1I

i
a he 13S las 176 1U lee e65 14 2 .1 2C

g

A b+' 107 1013 169 172' 142 59' 12 .2 | .2, 301 20 1
,

.. Si , 137- 101. 166' 1st 139, 54 , 8,6 .3 .2 131 2ri
i (? 1 27 112 171' 13t 152 59 10 .3' .2 ! 15 ft
t

'4 f2 114 14} 172 145 15"

60 |-
14 .2 33 36. 22

63 14 g,j,1 20 86 Iti' (I 12" 132 g 142 123,
I 1 e I i

1* 6. lei 14]' 175i 143 123I
6 2 '. .1 {, ~

22 |13 .1 36 12 S i
'

(; ai' 151 150 143 125 60 If 24 92 21 '

67 lt 1 ra 145 134 lie, be. 19 .1 35 a55 ' 24
4 1 !!* m 19 11 112 54 22 .1 35 33 21

?! . I t '. Al? 1719 99 L3 i 1,' .1 (? 24 24

aW-;1 75 132 las 177 94 50 31 .2 a 30 19 32
I 92 47I 25 .2 If 1.125 31U 73 15>. 155 175

2: 2*I 123 142' 166. ISO 92! 41j 21 .2 9.$! al5C , 24i
74 I 12;i 1:31 155 152 88, 35 14 .2 4.5 + e 5C 27
a 112: 1;1 l let ' 145 90! 31; 7.2 .1 ' 2.0 |

a 3c, - 21
| ! I I i 92 f, :

J' i v. 9 I 93 172 14i 92 t 7' 4. 5 , '

1.1 a21 24
.

Edl 4.f i .1,

''r
2( 69 921 9) 16{ 13s 1

.7 a3; |

U' ' U, 5.C *
26 } 99) 8 3*, ! ;t21 It9 ' ISS- l* 4.b ! 4 .6 4R ..

94 f lt l l 'e E 4 ' . 329 : .6 am 3.3 . . .
$_ U) ( 14), 13C | M' 19 f.1 .2 !? all) 3;,

3 9) - --( lie ' ' , '
, 9 '' y- , b 1T

-4--
.

T -/A. 2.237 5,403,7 3, tSC- - - . - 4, W i 4,2 il , !,7 H , 1. 4 7 J 459.1 1.5 636.2 6, $ 1% 82'
+ - - . - - - ,

Pea $ 2.2 113 j 125 atli IW 122 SS . 7 14.8 0.1S j 17.5; 123 21.s

w.._7.t10 |- _3.310 _9A -n. 4,44 i ( ,7 FO 7.ho , 9,710; 6,3 5C 9} 11 - 1.4471,0f :-_.3 SM
_

'C4 w.m ye s.* .7. ha 3.5N Fl? 6.1 W r-, 15e A: .rt 115. 0%
hater yes* 1932-13 Na 1,460 P Ln G1 NL #9.7 A;-f t 64.93; |

4, U'I.WUE t, .*aray}'E
Pe u 4 Se . ty * *f. 4 g .1 112 r7 5,160 tf s (10.94 f tI; Awg . 22(9a.u T ~ ~

*
..

ah) gage.hP1N recoreji d1ic Parge e st124 te3 on ta 516 Of Wettner rec 0rds Whi rededs f LP ne a * f y
s +.sil a s .

L .s ma.9 tr. ut ic feet pe r s e e . , =ater year Octot er 19$3 La Septeste- 1954
|

m

,. ,

L% to u In c J.m ' FG [ Nr. Apr. i Ny | June , iA%. 5ep t .
|

'
| J ly 6

Se 9. 412; tf 15^ IM' 56 . 31 | 0. t a* al .6 C.2
3? 90 4116 L4! IU 96 SF I $4 ~'7 C I al .3 .1t

? 3; D 112 r45 145 97| 55 l 1 -4 t .2 ' .1 1.4 7 I
4 ?. 94 11 f , etC 141 95 $6 7' i .lb .1 1. 4 ..

iU 6: 1M , 146 94 53 , 36 ( .1, 1d 254 1
} 1 i

* 41 90 10 T ' bt;0 141' 94 52 ' 30 0 .2, 32 121

| .1 '41 sh 9; ' 145 104 41 24 .2' II 49
.1 .2' !? 434 4! 66 74 , 1ho 10'i 43 213

101[ 43 1A { .1 .1 ' 13 7S9 47 b? 8 8 ,, DC i ,
4t et 72|| ! j 9) 49 15 0 .1 a t .C 6n

$6 93 42' 8 #0 alt: $3! S3 i all 0 I
. 2 '.

a2.0 44
44d 1 ou 6o atl .i!rez e. .Z .e 42 |

..

11 49 83 at, b9a r j ss i T! a 9.0, .1 .2' .3 !! |
14 l'M Bs b4)I 109 J e 94; 41 a 7.'? j .1 .11 .1 ' M.1 1
1 135 85, 66' 109 4132 88- 40 f .9 - .1 ; .91 .1 1x |

16 e9S 60 60 168 4125 103 41 43 .11 1. 2 5.3 a 40
17 a92 76' 126' 139 4120- 103' 34 2.4 .1 ' .61 11 all

4'- le
(U !

*. 112 132: llei 101 31 1. 4 .2' .2' 9.1 a1
I 112 160 116' 101 29 2.3 .2 .1 3.8, ele19

's 20 a90 112 126 214 109 68 24 1.4 .2 0 1. 5 16

e 21 88 J e? + 195 107 85 19 .8 .1 te .8 Je
M''
/ 22 156 94 ITI . 177 118 62 21 .2 .1 14 .4 03 |23 121 103 105 124 a123 121 1E .2 .1 6.9 a.t ife

|A to 103 101 68 183 a121 TM 10 1 3.3 a.1 MS
iJ.1A 25 116 112 59 213 123 376 2.s ,1 1.7 .1 fee
I

te ) 121 37 FM 118 182 6.2 .1 .1 403 .1 *T9
27 w 132 m 10 7 lot 3.3 11 .1 til g %1
to 90 13e 164 10,1 85 2.4 16 .1 aT*, .1 %^

i29 9E 132 b40 141 - att Q 7.6 0 a3.0 .I *2 '

30 94 its las "~ a43 to 3.6 0 a2.1 .I a30
31 es .- - 161 - -

as
- 1.4 -- al.a .2 - -

Total 3,011 3,141 t ,53 4 4,049 3,854 3, 84 1
1,02 7.4 | 479.9

3.5 909.8 143.3 3,071.4
Mean , 98.5 106 81.7 131 131 125 34.3 16.5 0.12 29.3 4.82 108
AW 4,060 5,310 6,030 4,030 7,250 7,660 2,040j 952 6.9 1,600 ta4 4 A.90__,

Ca lender ye4+ 1953: ha 1,4so nin c.1 mean 67.s Ac f t 43,420
heter pear 1653-64 ha e s3 R1n O Me an 21.1 Ac.f t 51,510

h *A,.f} aygdiss e t T T ,,2,fy,,1. . .n 3 peNas am ba s e*
i disenerse estimated on tee:- srf eestner resortia and records for nearbyah sagonsight record 6

ss ta t i ons . O rgrA r.'S 41 BW 0 0 5182 |9 Stage.dtseharge relation af fected ty See,
|

| |
{

'

i |
_ __ _ _ _ .._ , _ . . .. .



_ , _ . . _ _ . _ _ _ _ _ _ _ - _ _ _ - _ - - _ _ _ -

.

DISCHARGE DATA FROM USGS

DIRTY DEVIL RIVER
- ABOVE POISON SPRING WASH NEAR hat 1KSVILLE, UTAH
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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
t

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 1959
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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
ABOVE POISON SPPTNG WASH NEAR HANKSVILLE, UTAH

-

(ALSO KNOWN AS "NEAR HITE")

WATER YEAR 1961
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DISCHARGE DATA FROM USGS

DIRTY DEVIL RIVER
ABOVE POISON SPRING WASH NEAR HANKUVILLE, UTAH

. (ALSO KNOWN AS "NEAR HITE")-

WATER YEARS 1962 and 1963
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DISCHARGE DATA E' ROM USGS

DIRTY DEVIL RIVER
ABOVE POISON SPRING WASH NEAR HANKSVILLE, UTAH

(ALSO KNOWN AS "NEAR HITE")
.

WATER YEARS 1964 and 1965
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DISCHARGE DATA FROM USGS

DIRTY DEVIL RIVEh
ABOVE POISON SPRING WASH NEAR HANKSVILLE, UTAH.

(ALSO KNOWN AS "NEAR HITE")

WATER YEAR 1965
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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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y ' at e r st age r es. rder and me rcury e.4non.e t e r Alt it ude of pane is 3. m 'io f t ( t r om t . post epnic esp) P r t.it to July 75 1%4. -

.

e slie 24 nit i e s down s t r e am at dif f erent d a t ure

A s r4< sf i e st .e ry + 16 years, 101 cis it),lio sc re t e per yea r1

-Pam ieum di schar ue ilut t es year , 1,000 61, A .g 19 ( gage he igh t . ? 00 f t t r.uti h i gh w a t e r ea r k ) , no ( f *w eaa
t i t e m.

Jays in Mayr
).. Liv

. c 'e. - % Nas twee di sc hst pe , a bo u t 3 5,000 c e s ki v 4, 194P (sage bet y . ld 1 It, from f l oadee r k s , e t t e and d ar e then to usel,
t ra ret t 1 orve estended above 9,000 c i o on tien t e of s t ar- 2r e a arves..reme,t at sese het y , .'o e s i t , na flow at tires in i t '.w. - M .

Ie .*0, 6 % ) . e.e.

E, mar e s . ResorJs letr espect tiiuse (or per tads of na gege-te t yt t reurd, which are poor Many divera tore lof irr tsst ion el>ive st or ian
.

D n echa rge , to cubic feet per second, wa ter year Octuber 1%) to Sept ember 'n6

% C% t m_, Nov . De c , -~7an . Feb, Ma r . Ay r . May June July Aug. Tept.
$r 101 1>'

D' Q
M 114 13 1 r r eo y,

d 107 101 11/ '< 4 ( r 240 10.; ** 1 l '- tei? .

) i_1 11- ti% Me 47 6 107 7i O o 90 70
uj *n 11 (' 116 7' 105 1J t o ** eO f O 20 3=
)i m '; H- 1 ,8 1 101 11c 101 9h . 't O O 14 de

I

e s' d_2 11 2 107 1/S 11 r, 95 3 O O 11 42
i *> t 95 11- 11= 1J- 1 1 == 107 v .a O O 90 i9

i
s 3" 11. 11 - 11- 11C 1' 103 1) O O 7n '7

9 37 10' 101 lar 110 1s- 95 e. ,2 O r 70 3

to 67 11# 1e2 134 110 11* -s 4 39 0 0 g.,,,0 )?

6a se 27 138 4 5+ 1/1 99 4g 1.2 0 60 30
11 | 1 3 0 (r, n pa
62 ' ' ' -r a 11 1*" 106: 114 1 1_H 3-

t) 61 94 9% 142 101 10S 112 2e P7 O 6 .0 27
- r- 149 96 116 44 14. 1A n 60 25

t u ',a %s
He 95 142 y 1$ 9a 7- 1o O es O 2416 ; 7 f,

la 1$7 .t ? * * , 145 103 l e ss - 7 47 A e 60 13
17 2.1.'| 47 92 123 103 103 * , * 31 O O 6n 22
14 103 101 Se O 97 107 107 e/ 1* O QO 60 11
t, { 71 Ito 7- 1e1 112 11; 67 11 O 60 } jtC 11

20 | 67 110 Sd 110 1/1 1<- 61 s D 30 100 en

'> 1 0 19 40 JS21 64 49 43 107 112 11*
o ." f, O 16 2 *.) 23;2 62 47 7' 73 107 103

Il 61 105 100 4J 107 95 o1 O O 13 22 /2
de 61 103 130 14 11; 94 54 O O 10 19 21

r> e- 135 4? 130 105 118 '> ; O O 9 .0 16 214n
"I .e 3 0 0 7 .0 15 2026 74 L43 d 103 97 141
3 27 Mb 11* 3 5> 105 103 123 29 O O 60 14 20
4 2s 44 99 54 HH 119 1 / 51 23 O O So 12 19,

$- 2s 9. 97 e4 2 103 .. . .. 11e u O O S .O .'- 11 19 -

@ 10 61 103 105 . .... 11? 1% 0 0 30 ; 10 19
4,.12, ,

47e 1 1 ti .... ..... 121 . . . . . . . . . O . . . . . . . . . 10 4s 10*r 36 97 .... ... ... ...

' fetal A349 3.133 3.757 3.601 3. 0. O 5. 5 J 1 2.279 it 31 a 10.0 369IC1,1 $ 4 0 4/*
mesa 757 104 121 116 tu9 114 75.5s 7.4 H 0.33 119J 372 3On
&c.it 4.660 6210 7. 4 $ 0 7.140 6.030 6080 4,620 460 20 733- 2.290 1J 3 0

Celender year lt65 I nas oft una 23 Hean 10$ Ac.ft 7$,770
Water yest1961 66 i Mas 481 Nin 0 Mean 64.8 Ac 44 48,110

' Fe ar d.l@r.1.eja se , 7.100 c ie) . - Abaot Aun 19 h e .iekn>wo) 1. M0 c r e ( 7 on f t )
.

g ...No gege heignt receed June 17 to July 20, July 22 to Sept. 10

m
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DISCHARGE DATA FROM USGS

.

! DIRTY DEVIL RIVER
*

< ~ ABOVE POISON SPRING WASH NEAR HANKSVILLE, UTAH
i

i (ALSO KNOWN AS "NEAR HITE")
,

WATER YEAR 1967*

- ,,s , , .n <i,

et is ev 4 s e - p,

l oc a t 1. = * LAt h O *s ' W l.o, ||u , '', r e- A i ft r .* ?4 - F s ri& a a a .f . e

.* f e6Ie.

fir a l e n .ys - e ,17 0 et*6, epyr m t m e t .

Pe ords e <.s i l d i e .Ju: e 29n to bspt emt s t 1+

I
(eg . .W a t e r- e t s,.e s ec>a t ;te e end ma r r urv n .e. u t et Alt at .Je .t g .e le 3.c w 11 ( t r.*r sp i p api. a t #i ap) Pr a ti. J tv IS. * *'er s

at ette 2 0 m l l e s d .e<. va+ e t d18 te re t dat
J

|

|j A,ve r ex* d i e k o rge 19 ves 1W cfs (!".40 e ie-ft pe r . s si i -

1

F e t r e+* +es t w d ime t ers, dur ing yest . i.tv.f. ,ept > ,w e retr: la it is" 14 Mowet e r *at h ) - I l >w sewet a it.a . n t-

May a nd A16'* * ' .
l'N4-bl Ma s t .um .18 s c ha r ge , a b.u.t l 's 4e6t> h v - ' f ar .i. e i c i r"t , a I it. r r o. I I .. .d .s t a s . e s te and dee s e tt . I e

i roe sat tr a surve e utended abuve 4,9N 5is F4* t e i' r n ' r e - .. r e a ei t e- e .i si i > u- 'si, r b4 rt, * I 1 'w a: t i ...e > ir 1 i, s

19 )W -N , 19e j e '
i

lle st n e -Aeord4 pwr 'ta iv di ve r s tot for tsremi't- a* s 6

i

. [ i who eN I 9e 19'/1

s s.,'
.

__.,-r - - - -
j

._ . , _ _ . , _ , , -_
;.r ! .- i 34 .. . -

.. .j i .i.; ir i
i

|'
- >

',
. ,

5.4 77*- - sc ,,io . .

I 14 Yr 7| 14 *. | 1/;
1~ ,. 23, 2- , s -. .,,3 i<r , ir ,,

7-
.

4. su ..
4 .

4-

4 40 57 76 | '
45 t, 14 D vi l. . 4 i.- a

., i r- 5u -4r : e= .
* 'l

' .;,+., 1x/ ''# . 19
I

T

|
.

tac .I
r

g gn .,r we *1. . ? f. <.7' 70 i t.
, 44i iu! I 1.4 loe 34r o i ,- , , .

A - | /4e gr 5 l eir
* -- 1; y. ggs| 1 +< r ;

- *

.

1., so s wr 4 ti+ .- - 5. t c r". 441
I4s ni s7 i ,- ' 11. ,- i 3

< 5 5 |'
.. O r<6r F%e

I I j '

il 4% S?' M4 6 le 7- 1 4,* ', ; to 14Sl 170 g Sut
1; 4S %A t H>

,

6' 1.' lill ii ,%(, 247} 1/51
1 ,' e ' i 604

;) 47 71| s. 7. 18'' 9% w4 r j <3n! Inn r 4-t

;4 4 7 7 't w .> I-) u- + ) g > 1 e c 3 e. | 1i'i 9 r. 4,
i. 4 7 6 9.' < - 5 .. 7 '4 i 4 e .. c .4 0 , H r. /( )7

''

I

16 47 H5 H7 ** 5' 7 '. i w-t - | 27a, 70 11 15
p ou Hs 7 s. 4 4r 13- g1 3, /3nt k ii r$ 7 34
te 4w H' n4 11 .4 e1 /.

1 t> r v4 79 1 i l F- n- ! 3%
i; 4a a '- %? 1, .| %. a -. . I r) <4u; 4A tr 1 43

4 . * - 6a ** I * un e t
,

i 3/'l 3' 3?''

I '

4r|1|.. 46 *t w 66 6' 4

L 4* *i a 64 74 | 4e v' 1e M

,
3 .> w i/, . . '5 ;a= 1t

u '. i /- ! 1( 3/
4 1r 40 14 / i',

.

I7*|23 4- .g r $7 23n. vs| r' le
(4 44 7$ 41 we 6. 7 .- 1w f 10' v 5 3; . ' ' j r- 32
U. Au 7e ti 1 G 's 7e 15 c gt 4; H r. ; e sous

| |ee' r& s~ w: 1 ., i ly. .o' t. i 10(a wr ?<
2t 30 7f 112 h '. 41 7*| 1% <ON | 1 47I /*f | *) .'8t'

to $1 37 ' * - 3' | 4 't t4 [ Su ! t u s' Sn r - 45
W 33 1u 7. . .' 5+ t. ,,3 ! 196., 5 ri 4 r.

k 30 51 'a 1 s. 6.'

.a 3. se i, v .. . | /1, eu'
. ; - . . { /5 | 190! d5 t'i

|
37

ai ;. ; ,>. n +4
;.

_ _ _ __p %. ( 1 4
.7On

.. _ _ . . _ , , - _%___.____
71 Aal 1.429 A104 /. . ./ '.S<" '. U * C ' _1 1 3 t' 4 7 f. il , i 1.' 1 1 ? /.433 l3942ft '11H
pgk er. 4A1 7n1 731 H 1.5 7 3 |I 9uui 1 S r, t 4 '! , 4 na 117:1- 45.q
s.tna 100 4u 140 1t'4 1 *> < 101[ 7o c7 I| 5gw $ 0 r'l t 6 (, 4H1
731: n 1 c) %T 1 e. % r1 '% ,> di 6u 0 1 *t 1 20,( fu I4

>72D|14 740 7.170- - /.7 7 0! 4. / O rAa . r t 7. 9 30 4170 4. A f > 0 *; (i l D | 4.15 % #i .<41' 44p
ar- - ~ w -

__ _ . . . _ . . . . I -- -- ; o-- - =[ _ '

Cal yr l964-. Twtal 20,9 2 n . 4 Mr ar. 37 3 h 3 91 M;. O As.i t so l . il 0 g
Vtr yr 1967. Tatst 28.914.20 Mee 79.2 % 600 H;n o Ae.rt $1, no m.

Peen otecharme (ba s e . 7. 700 c f e) -dent 9 (1100) 3.100 e f s D 10 f t )
M. .ho sage height record Oct. I to Cec . 13, July s4 to Aug 28

.
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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

Ile DI ATY DEY !!, R IVER BAS [N

9 3131. Oltty Devil 8tver near Nite, Utah

L c s' ion.-+Lat 38'01'50'', long I l 0* 24 ' 21" (u..s ur veyed), oss right bank 1.0 mile upst ream f rom Fotoon Spring Weeh sad 20 stles north
o f se t t e .

|

Dr a t name ere s.--4.170 sq et , speres tsiat e l y.
|

Pour be eva llab },1. ~ June 1%5 t o S e pt embe r 1 % 8.

M . --Wate r st age recorde r erid mere +ary omnometer . Altitude of gage t o 3,6 $') it ( f rom topographic esp). Pe t a" to July 11. 1964,
at site 28 elles dwnst ress at dif ferent datum.

)
|

Ave r ese discher ne..*20 ye a rs , 99.3 c f s (11,890 se re f t per year). |

|
E st reme s .~Ma4 Laue dischar ge dur ing ye st, 5,540 c f. M e St (gase he tsu. 9.2e it); no fivw me - el does to July. )1% 8 68, Masteue dischar ge , a bou t 31,00C c is huv . =, 1937 (nese hetsht, 2 n ,1 f t , f rom f l ad=4 t h e , e t t e and der um s ' la use).

)f rom rating curve ratended above 9,8 a0 cf e on bes ts of slope-stes cessarement et asse he taht 20. 6 5 f t ; no f l.1w et t iu , to 19 sas . 51,
1939 60. 1963-68

Rerarks.~hecords fe tt, except ttices for period of no gene. height record, which are poor. Many diversions for irriget toa above s t a t ion .

DISCitAACE, IN CF:i, WATER VEAR Ut roBER 1% 7 TO $EPTEMBEk 19t>6

DAY OCT
hov** 1''9 "7 IIL' 1** / '' ''

Jt| N JL'L AUC $EP
j 4 ri i

'

JAN Fr5 MAA APB matOgc
/ ' * * * /> * S *4 I ('-

i * ' ' ' * i*I 4 3 ' ' ' " ' bI ' I" ' ''
1 .'2 I l ' ,O **

3 ,,% e. . r$# S/ 1if 14- 1 i '' 7% 03 'r o + )h
4 ,, 9 ,, ea e. / 11 . ], . * y- n / .i a 1)
3 3 re $ ai 9(' h '# II'' 1< " '# / -' (* 1/5 3/

*
6 40 ' ' ' "O S# ' I' ' " h luy 5/

, , ' ' * ' , ' .", y3 r 11ei 1 t , gg3 gI
',t>7

,r ,e

- f4 h / 11r 1 -1 ie 46- , p jie i3g 7 r-
1- , >1 3 e o g is n 309 3,. /> s- %7 1. n

10 4S ? *' 4* * # ' '' 1 '" '' * * ' O 110 #0

gg a 4, '/ H I 1 (' i / 1 % I1 1 -/ 1f 1 / g.,, ) () (; I *3

12 1' 7" ' ' # ' '' l ' ' ** 1* I s' h I~
g3 4i y- i $7 1 56 5ir i' 3' l e, >g 1on 32
g4 47 't= // A 7 1 44 Ia 1 3 44 ) (1 p q ,s Jb

- gg wn /- 7/ 97 I it t ii . * $4 i7 n 13n /3

g .g g , y 7, h "/ 1 'o t in a v7 'i r ja p ton e2
i

g, ,,, fw / > & / 1,' o us nr '< sn yn /1
|

,

g ,, r / a- 12 b l 1 ''' i ** l 'a D 7" d3
,

/ '''" v' l' *' %' f+ ** 2 2*le 3 r. Y a- I<
'' 7^ ' ' ' ' * li *' d" P * > ' /*20 s r, -$ / ' ( ,'

|

'' ' #* *0I- *# #' ' '9 0 ** 2521 *&
' ' . * ' r'n I. il "I

h v'
\ r. 57 is'e> ,~

33 34,

g3 ,, .s e o s/ 't <> nt- 3 1 c. 29 2%
g; ,o , e> by 1t- .< > %' *%" >1 t. tj . '

23 ,P ' * * #' l I' l' H# '7 '' I" U 1" #5

't e in- 4 . .. t 30 11 e g. /x3 , , ,

, y, t i, 3 /, s of t 1 3' s, 3 '. * * * .4 ,7 J/ .e 7

28 7h 1' ' #/ 3 I '' I' *t 3S * * ' ' ** o t.1 4 n /e / 'S

1 I '' I #" '' *' ' ' * * * * ' ' # I' ' ' ~29 /4 "' / '

31' ' )* '? 35 13' * 3 #*yo . , , , 107 '/
1 1 n' ,,, 1 't 1

.*

,,,,,,tr. )7 . .p um . s-

ft'T A1. 1. ' . 5 / >e14 1+11 3 aA $ .- / f - t ,, 3 w I. f 's 1 t . '- 4 , I. / 9 A A > t. 3 sgjp ,,7% '' 1 4,
,

.h+ 51 t( j -t 1 + 1 '/ a a 1 sn / ) e > *. 5 = ./ 3 } p 43'i 9 % , ik 1 / (' //1
7, pf).ANS. i i ,, 1o1 11 #r 110 - 1s- 1o1 71 14 t, ,. 7 c. 1.1 < 0 4a

w Mth % ae ** 4 6d i / 11( / += % , SS TA (, 14 IM
s AC.rf i15(' 4 + 1 ' r- ..a g ri $. % i t' .4 /o . 6 #- 4 *'80 t I s #" .a * e. n ., 6 8 (. t'463 1A1 D

'
A

M(
_

#ACAL YR 1947 7t7tAL 29,611.20 MEAN 81.2 MAX 660 MIN O AC + FT $4,280
*WTR YR 1%8 t- rr AL 30,019.72 MEAN 82.0 MAX 1,270 MlN O AC FT 59,540
r. g

WaA discharge ( t,see , 2. 700 cfs) M. ~ho gage-he tant record Dec. 4 to Fe,b. . 18.-

Da te Tisw
g I: t sc he rge y,g Discharg* Inte Tte

F* 28 1000 7.41 3,410 32 0800 8.20 4,240 *

7+31 1100 9.2e S,54 0

.

e
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DISCHARGE DATA FROM USGS

DIRTY DEVIL RIVER
ABOVE POISON SPRING WASH NEAR HANSKVILLE, UTAH

(ALSO KNOWN AS "NEAR HITE")
.

WATER YEAR 1969

nien fevlt eivn SA$1N 8

9 3115. Dirty Lee v i l # 1ve t a bo v e Fo6 eon $ pe l.is ' aan r. ear #4annsville , L t a5m

toc A r mx. . .t e t w es v , i.,n. iio 24 2 r r ,,e. . r,.e ,e n , c . e n e id t .. ...t . . . rir t w.. i .o .n o ope t re f r e. roi..- s,r t, e i,ses

..,d n.s o nde sw e.ei o r n.a.v o ie

baal % alt A AEA . - ,,1 ? u s,e e t , appros teet e l v

PD IOD OF RECDil:1, .. June 16.ta to arrent ve er , Pr ior tn Oc tot et 194 6 p ihil sted es " tie a r itl t e ,'

CALE . =-iv a t e t . s t a ge r e co r de r sad me r cu r y means-e t e r . Alt i t >de of aede is 3.8W f t (frp t opogr apt t< esp ). Frier to July l$,14
at alte ?o miles de strees et dLiferent d e t tom..

AYf RAGE DI SCliARCE. - .21 ver af e , 'e9. 7 s f s ( ~Fl . * ?u a. r e . f t pe r year).

EXT AE*1ES . . .Co r rent year Poa leum die 6 L ar ge ), %0 c f s er.%t time . (name he i mht , ' . la ft f r .== f land 4a r k ) , et a lous 7. 2 c l e Avs . 12.
Period of reord Mon ta m die < ha r e<. a%. t )).8e s i e w a. Let have ho s pht . in .1 ft, troe f lood*a r k s . e tt e r da t osn

t hen in vee ), f rom r at ing f or ve en tended ei.ove *I.,y.4 c t s in has t s o f s lope .e s ta ene sa utement at goes helant 20.6 % f r . f l.sw
at s tew s in 19 % ii, 19 W 60, 19a ).e s .

R DtA p p.$ . . .ne. u s d e t e l t o nc ept tro.e f or p. t . o J . t no g44e aeser te ord , w' l c r. are poot , *ta v 4. r o tone ' .e i r r i g a t ' on above
s t at tar

DISCdad64, l h L L,*s t i f i t i W $l.(usL, w&fle et Au U(, f G rt t M 19ts N 10 $ F P f f Whe at 1969

L&v i.C f 9 Je nt( s A '. p6* * Air A ps* a4y Jtlae JUL a u f. %FP

l th & i t. Irf 71 1%* 144 /4 101 44 3% 4%
/ /4 Pa d 49 106 # 14n 144 39 10f ,* 3% 47
I t il au of let ill 14/ 1%% 4l 101 41 P7 41
4 /d 4d 4 r- 11/ | t r. B eli | 64 41 9) 47 14 4i
% 4d Sa 47 lir P4 1 40 12% 41 74 IS 44 48

e IS 89 44 t/l 9/ 16% Bld 44 in IT l' 41
i 3% 40 %% ll* t r. / 1%% +4 7 4*/ 70 1.s 14 of
= )S % 1J 1/s l e. P 11/ l .. ) an6 F0 $t 3% 4^
, 3% em 97 t/4 1/% lot /51 79 %) /4 4/4

l ic 5% r. lof a 1/i I/c 97 171 F3 61 11 174

11 to ti l)a al l i et i ts 9.i 14/ fn 11 10 44'1
14 4.e ic 1%S t. L 1/1 1 % 's m. 14/ F0 11 aF 14e
is =d te 114 44 l in 14/ p ei l)$ F:1 41 4r% 44"
le 40 il 9 'e l i as 19% l en 94 11e F1 1/d 107 e0
lb 4d il % l4% tli l l/ F9 l 'i% 7d to 6/ ##

80 to f f. let Il= 14 # lin 14 we 71 4% e, / 4%
17 49 6 e, 91 1. I l i'. 11/ ?S es l%& 41 les 41
l ia 40 fa 97 f i r. It* 19t- c. / 4/ 70 LIO l% el
11 =o 41 ni l/l 13 i 149 Al T4 in 61 44 41
/ i; 4J i .a

,

en i75 16 .. 177 ta 14 ' /n 1/6 4 t'

si 4G I4 't . c*4 14* let 4* 9/ in 6 'J 5% 43-

.' / 40 1s 84 < L%/ 1h/ 46 1to Fr /Sa ,64 g4

/t 4 *1 e4 h 6| l'8 I % "| 9 fl t- | 99 i* f) li 18
/4 s. 4f Iti 144 /11 ei t 99 1. 0 E 4 ', 17 17
4% = */ 7s ## l 've tre S4 v7 7%o %i. Ir 17

/6 hu 4/ 6/ %l |4% )F f. I M Pl L40 4 *n /% 68
/7 %. 14 el it- L F *, 1/3 to 9% la^ 41 26 i t,

/4 Sir J5 lie if% /|1 I le il 10% #3 40 14 17.

h /4 49 si l i t, 14* .--*. l'1 59 l l .) A ') 19 15 9%

$ 3; %J u 1/1 1/6 --- -- l e- ) if 11/ SF 1r 100 li
31 Sn .... . tr p ,. ...... B ar. .. .. og ...... 14 rg . . . ~ .

f( l at le71) 2. / f s. 4.c4F 3. 8t <. ! 1.101 4,rll /,491 1. A R4 3e%2n 2. y ? Le9//,1 Fe79te

44 Ah 19 / 7%.9 8%4 1/5 l i rs l' */.7 180 117 74/S ff.0 9 9. ? '

3
g>AA S1 8F l'a % /44 /If /It L49 hM6 1 e 100 $1 4 6 *. 4%.-f

PIN 2n rn o 44 t.1 il lli / 44 14 57 1) n.7 5%
AC.ff 2 4e7 4,%1u %,tSt 7. t. S t 7,%49 g,740 4 , 9.' 0 1. 510 eensa 4, Frea 1.*10 %, W

m

(At VM $468 I tJ f A t /9 640472 P(A4 Pl. M4a t , / l() plN O A(, . ) { 43,790 **
hfA Vil 1969 IJ1At 1b 4a8.1 st Ah 9 7./ 44a 1.o h) plh 4.7 AC4 f 70,990 **

PEAW DISCHARGt (6A$e, 2,100 CF$ ).- About June 24, 1964 ( un k o.vn ) }.300 ris (2.)0 f t); July 20 or 21,1%9 lunknow) 3,000 als

. (P.On f t)

Itof t . . .he sape helsht re5 ord ek t. I t o f6 v. 13 101, 6 t a A. . . 4

O
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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 1970

I nt bik h N Y l! kink BA4|.

C'a l l !'@ Litty sievtl hiver am vv l a s t. ' S E'i l ny *est e.e a r s e .le a s t i l e - 1 88

t,=Atl m...lar itN ' 01 ' 50" . !*i., 119 f.'2?" r ins.,rvoe t i, isrfietJ ..~t< r i't in . I D rste o pe t r e a . f r. n Pa s e.m spraes me' ed.

'% % milen s.m t h e a s t el va4 > < e lle
I
$ bx A !% ALE Aa! A . --4,l M aq m e , appr am e w e l v
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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 1971
.
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1 35 14 ISS 110 192 el 94 IS e 0 2.4 114
2 S3 TF 149 Ill 19) 83 92 11 0 0 2.5 44
3 39 82 131 90 1 16 ** 90 f.4 0 0 2.5 2'
4 57 60 91 TD 162 e4 89 7. 6 0 0 2.7 '

S Bf FB 10T S0 160 137 AM S.1 0 0 2.8

c, 49 *) 9l 90 1 388 1 il 67 F. 6 0 0 3.0 ??
7 92 66 IC4 SJ 14e 12% 85 26 0 0 8.7 20
e 114 Po 84 SD 149 iCS #4 12 0 0 34 20
9 RC 65 94 SO 145 101 Al 12 6% 0 26 20

I f; SP Si TF SC 99 12e 81 36 l.7 0 16 20

11 44 SF 9F SC 1( o 1 71 A0 29 3.5 0 6.0 20
12 44 t.C 101 90 Ita tal no 25 3.T C 1.6 20
13 St 77 9) 50 1 32 194 F* 24 3.0 0 .31 20
14 46 10 94 S0 134 Iqa 64 22 4.6 0 .10 20
19 46 106 84 50 tel 150 54 20 6.6 0 0 20

16 44 134 9* 40 137 124 St I7 8.6 0 0 20
17 en 95 120 50 P6 119 44 13 8.5 0 1.7 20
in 49 9* aof 90 ee Al 24 11 8.6 0 .0% 20
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2C 49 140 9= SJ lin 90 28 6.0 7.2 0 0 20
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22 52 66 116 70 122 85 22 7.1 8.2 52 27 23
23 S8 75 154 80 1 32 90 21 4.0 4.6 117 90 26
24 63 e4 132 90 leS LCA 24 2.9 7.2 34 42 26
25 91 103 92 140 126 e4 23 2.2 2.4 24 44 i t.

16 117 134 97 1%3 99 109 18 1.1 46 le 202 2h
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^30 62 141 116 173 ------ 1 57 17 0 0 2.5 406 22
2.2 531 ------J1 69 ------ 123 l 'f 9 ----- 123 ------ 0 ------ -
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~
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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
,
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24 1C4 BCC 205 100 142 46 7.0 0 65 4.7 14 33
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DISCHARGE DATA FROM USGS

. DIRTY DEVIL RIVER
ABOVE POISON SPRING WASH NEAR HANKSVILLE, UTAH l

(ALSO KNOWN AS "NEAR HITE")
.

WATER YEAR 1973

l)% utiill ' till, p inn bas t hu

(1911 ' VN Dir ty Levtl ht,er 4 0.,v e Pi l otn 3pf ton Wa sh ne n hank s v i l l e . Dr ah

L0t A l i a . -Le t 34 ' 0'; ' S( , l uri, Itg* '27* (un42r ve reJ ), ba r t t e e J i.wo t , , i r i gh t be na 1.9 mile (36 h/ uf '.t r ee.s f r om P., s su Spa i s.4 4.i

and 2).$ elles ( l . Q b s+ set ha'a-3 t el h4 a.wille,

lillA l h AO AREA. -4,170 s1 e t (10, A ut * bd), ever e s t ew i c ; v .

PL A 100 L4 14CONJJ. -+ June A bd t a cas e ent year. 1 r ie r t a n i et.cr I v65 6 allaheJ 4s "nea r bite

tw.L. - As t e r-s t age re wrder a nd e. r . o r y mano*c t e r . Altste. s i ne is J, s 50 f t (1,171 a.) f r,>= t vresrevnte an. Prior t o July 15
1W, at site 16 alles (d bm > d #,t reiaw a t J t t l e r .+ t .f a t ..e .

AVL NAVE Ol 5CitAME . -21 year e 9 7.2 f t 'i s U. 7)J m /e). 10.+ N a u r. - f t l y r ta* k bd, v r ) .

LX T M t MM . --Cur r en t year; Na t t...e d i os ha r ge , 10, 2 '|0 tt't. (Jy c ' / 31 w t . ly (age height, 12.09 tt v r J . tie) si, fr. s nouded ra ); a n nimus
20 t t */m (C.)? m' /m i Je. ; }.

Per iel of r ea rd : N L.suo 41 .; ha r p , about D,w /tt'/= (D) m ' ,' m ) Av. =, IM7 (ps e height, 26.1 f t or 8.50 e, t rusi f loods4 rks ,
et t. .o datuu t he r. t ri u .. ) , 1:a r a t ing v ur ve e xt.nde t .5 u. 9. ru e t ' ' . (J n : 5,.1 on ha * 1. v t s t% -a r ee ==4 eor ement at sade he t shtN.t 3 te io.% e.); no f ia et t a =. in 1 W.- s s , in#> l u 3-M. 1 s t' .

kiMAP.A5.~k eo> r J s pw r . %ni d tverosorve for t e rig 4 tion whuve n 4t im
e

'J I S C u a e;s , [s cyqic rgt, pg. $g c c *, . . r g ., y e. a d CCf*ta 1972 I''' S f * f ! *8 t d 1975

Cat 007 NCv Ctc Jas Fta "ah a*= =av Jse JA AUG St 8

1 3e 126 L20 los 100 170 1*0 700 130 el 28 30
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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 1974
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/ e ka 1*/ 9 Ite /** 150 64 la 0 0 2.^l j' 6, 1*v cm 13, tal 140 AF 16 0 0 0
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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 1975

lig cl a ti ut + 1 m N !YL A AAS lh

0911 h0 l'a r t y Dev il R iv e r snove Poleon Spring Weeb near hankeellte, tieh

L'AA!!9% .d e g }A*M*W, l >ng gl3*gg 2 P' Qnga rv e y ed ), Ger field tMry, on right benh I.0 elle ( 1. 6 km ) upe * r een f r e Pole 'n Spring sa+a nd 25.) elise 41,0 ha i ao- t bea s t of near s v ille.(

DAAIN4M AAf A.. 4,l'0 st ' (10,890 ka's , appres lu te l s

PE A IO3 07 EEL 08'; . . June 19.8 to t er r en t ye ar . Prior to .k tober 1%8 publiehel se "nes t Hite."

cat h...We t e r -st a ge r ecorde r end mercur y ee nnme t e r . Alt tr ude of gase le 1.413 ft (1,1 ? 1 e) from topographie esp. Price te Jaly 13.1964, a t ette 28 sites (4) ha) de t r ees a t a f f f erent d . t wo .

IAV E RAu f O! M h 44. F ,. I f ye e r e, 46 . * tt le (2 *10 m''el, 69,84 0 er r eal t#pr (34.1 M '/yr j .
|

EI!kE415.--us r est year i %st%e is t i, dredarse, 14 2 f t '/e (21,0 e h e , no e 14 statwo recordef, 6.8 f e'/e (0,19 o '/ s ) Aug, 11, 14
Pe r imi of resosd: N e t%e die:Lerge, es se 19, om i t 'f e (911 el s) Now , 6, 1917 (gese helgh t , 2 fl .1 f t er $.16 e, f r .me f lowle e r b e ,

e t t e and da t use then le use), f ree re ting cer ve e e t en.ie) e bov e 9,000 f t '/s (233 s */4) on bas te of slope-eres asse4r esent at gage he tg.it
20,6 5 f t ! A .294 e); ne f l oi, a t t t ee s ta 191 e 5 ), 19)9 63, 1941-64, 1171 - 7 2, 19 ? e

RDtARAS . Ae a r de poc r . Many 4 t <er s ioi s f or trriget b n ebeve st e t lan.

I
<

Ol5CassGt. tw cualc sitt PER 5tCONO. sails feas cr.f os[e tv14 70 5teftwete 1975
m( a s4 y at ut >

Cav OCl eov C(; Jose rte es a w ape war sum Jy( ag g(p
s

I 17 73 FM 26 $9 150 148 |Gi aCF 87 27 !!7 l$ 104 14 25 *A 160 16e ich 67 F0 22 113 24 742 96 12 S4 160 143 606 vs h% 18 il4 el 34= F4 43 ST 160 128 10e IS4 el 24 ilg 61 140 103 23 S. 160 113 106 174 57 43 Il

6 6? 64 Sc 24 45 160 10' 228 144 $3 27 117 66 60 ft 2) 6; 160 114 207 11? 50 16 124 74 70 75 30 86 160 146 1%0 IS4 74 44 139 Il 128 Si 25 ISO 162 lio 101 ?!9 111 12 to60 6* Ile *7 24 99 160 116 106 250 L46 Il 15
!) 5) 94 38 24 62 160 119 106 219 let le le17 60 97 54 /4 6/ lov 153 til 112 lif Feb 1613 53 ** 66 74 77 ISS 214 PFC IFe 123 fee 11la 53 94 50 to 64 IS/ 195 tot ISO 163 Il ISO16 54 112 63 2' 88 147 iPS 19s 1J0 126 ft et

16 67 105 40 3 46 141 I th 16) 130 113 28 7017 69 14i to 4/ 47 159 Iv; 1%% !)2 163 18 6818 67 79 54 44 60 le0 lle 144 !?! 100 to le19 61 76 ee *' fP liv 109 ISS 159 50 16 4620 Fe 101 58 43 80 124 104 ISO 150 60 17 46
il 94 74 80 el 80 13' 10) 150 146 =0 11 6422 101 60 St *2 83 121 104 ist a30 30 11 6723 105 6i 19 41 40 149 103 ISC 176 25 11 4024 30f 18 ?$ 58 93 144 111 159 146 2C 11 4223 346 76 // 79 110 131 116 15G 106 15 11 45

24 let 10) ?? 155 140 lie !?4 l$2 86 12 Il 4127 160 94 36 los 160 141 18s 150 a8 12 11 4576 118 74 39 79 140 130 206 176 89 li il 4729 428 el a6 46 ... '124 170 fle 90 10 11 374 466 84 Je 3v 11f Ils 154 46 63 f, i l
...

..
35St. 13d 2r gt ..- 114...

126 ... 40 4 11...
A

tofAL J349 3615 1738 1312 #206 4510 4072 4925 4tt' 7366 b4
i .8. 6

1996mea = 10s nii 56.L te.3 7 .e les 136 is9 i4i 76.3 .s 36.smas 4d1 141 103 I S *. lac 169 214 40t ISO 1s6 *j 2F !$0m!N 10 60 22 22 *$ 114 103 tot 6F 10 7.0 11AC.71 6640 7214 3450 2600 4380 8950 0044 97F0 8360 6690 490 !!?6
.,

CAL T4 1974 10fAL 28622.71 h(AN F0.4 maa ini k!h 6 AC.F F 56F70uta TR 1913 10fa( 33874.g4 utAN 97,e maa 74 2 mlh 7.0 at.F t 6789:

P LAs pl ScitAsct ( S A t t, 2,700 th ) . w peat sho e tve se

mot t s.- No g e g e -he i g h t r ec ord Aug. Il to Sept. M

n #1L fv1111.s I% F,'n O O t1 El
.

__ _ _ _ _ _ _ _ _ _ _ _ _



_. ___ _ __ - - - - --

DISCHARGE DATA FROM USGS

DIRTY DEVIL RIVER
ABOVE POISON SPRING WASH NEAR HANKSVILLE, UTAH

(ALSO KNOWN AS "NEAR HITE")a

WATER YEAR 1976
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WATER QUALITY DATA FROM USGS
i
i
1

!
,,

DIRTY DEVIL RIVER
ABOVE POISON SPRING WASH NEAR HANKSVILLE, UTAH

(ALSO KNOWN AS "NEAR HITE"),

,

i

f WATER YEAR 1972
i
I

4

.

AMAI.YbE4 UF bAU PLD Cull bt'TLD A f lilbct1 LAkkM 8 h t T L5

SPLClf !C LONDCC TA% L AS D 7 t,11PkHA TI|kt Lan TA , A L Gt 5T 1971 TL .ti'Ttillip H 1974
|

| *ta

| u , o.

i -

1 sv . a a
.l. I t ** C * * 4 *N f

j' t35e a e 44 let-.=s
= on neu . . . . - - .

( OLi %)la s M t V t.R ba 51 %--('i si t i n se 65

t>lNTY Ltf,V il H l % L R li4 :il N -( sot t a rtua*d
4, o iMO !)! P T) M V 11 14 l V I d ill' A e.. In i t si's N I'lt l Ni . Ib A bit, M tA H HA Nit S V I t.L t', LTAll

L tj a . = * * 6.n N4, sao .' l ' J 7 '' ),.

i. ., . i4r

L6 ) [ '' O w.9 >1.J $ 9 Le .'

,
a g e-

1 4/. 13 N le r #

.F.
. .- .. .s., .i i<., i..,

'ev W .
i ii.. v i, m i.. .m
0 ut.,

* l',. 4clJ 4* AN8-

w .e L.*/
l/. le v |J* 1. 143u

P t e.

d' a .. 1/wy rJ / .e !=1
wA.

Iw.. 1%"v s* Lei tw,

.~.
Aje I ? l'.* < 4 I. a 4(u
.,

os. le=v l.6 13.9 nue

6s.. 4 I lu S.* eu.J cruv

I

I
y

,

5

4

f
,

I
H 4 %4L) ht a 06 M u,'a t. s r e l p . i t i. g; 4, i t h ..p gl i n s .g n t i ri .3), pan sl ii t o% s

UIL4 f t U. A NAl ) 36.N, 61 | 1. K \ tA R IA t ut-F h 1*s71 To dil't t urit pi I ?t 7.-

!
e i , *

|
i, e vis-

t ..t - , e 4. - i ~ .i4 y,t . 3

1 , .. i. i .h.. .. . , , st
s. *- ,s. ->s i 1. 6- .i , i 6 ,,..I, .ti v .i e s i , .1,,e

#1we .t I < . t.4 ot i ,4 i - . , a. i e i i (.. ie e, i i t s , .., p gui

1/40) ( J- gs (s ((P m f id / b 6 9 ./ g I |M e/. f 4 6 q f.$ ( .* 3/g| | 4 r/t 9 6 B' * t / g 8 IM pt( l

{' p t iii iin \ lo i I VI H tts s1 %
'

% lill:I n in t 11 e l V r t, he.lN

i
,,

4"'.l J 1.iiH blRf1 14411 H I n t il % ) t ii Il l i' t . I l i tt il i r 'I s 4 r.i ' as l eist. Il o 2 6 ' * 7 ')g
,

,

e-
'

OCb ~(
t'P. . . 1%0e it.5 .a , not i at e.t !>% v 4 egri et'

; .lA% g
As ei ..we iwi i/... te m s.v in -- in - i . .

*t A r en ,

! ii... i< io is.> <, , - n. . - . ;2 .. <, <vo -
ito o

*e.*

m

1

- . - . - - - . . , - , . - - . _ . , ~ , , . , - . ~ , - - . . . . - . . , . - - - . - - - - - - . . . -- - - - - - - - - - - . --- . . - - . - - . . - . - . - - - - , . . - - - - . - - - - . . . - - - - . _



<

|

DISCHARGE DATA FROM USGS

DIRTY DEVIL RIVER |

ABOVE POISON SPRING WASH NEAR HANKSVILLE, UTAH
.

( ALSO KNOWN AS "NEAR HITE")

WATER YEARS 1973 and 1974
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WATER QUALITY DATA FROM USGS

|

DIRTY DEVIL RIVER )
|ABOVE POISON SPRING WASH NEAR HANKSVILLE, UTAH

(ALSO KNOWN AS "NEAR HITE")
.

WATER YEAR 1975
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WATER QUALITY DATA FROM USGS

. DIRTY DEVIL RIVER
ABOVE POISON SPRING WASH NEAR'HANKSVILLE, UTAH

. (ALSO KNOWN AS "NEAR HITE")

WATER YEAR 1976

s . u v. - ei s umu . el t i . u . e uni u-u t o i u r i u ui , x., s ta t ias

enit* wont11 v4 ta. ea f L * st ad Oi i et = n v 15 10 S t e i t =-.* * Iv#6

set -

(trIC i

|143tah. (O%. I

ta%tovi outf.
Uls- IEmetw. aNLt

fl*L Laana alu t :=l(wa.e
bait ftesi tutu La = acts

t 91 t nim bin n t I t t! N 1 ', t k gmai I " ; s e.. s i H l .Ni m A sif , %LAk liANk$tiLLt. VI! L il 1' ,b It 1 ) ,- J a ' *" I'

.

v(l.
18... lo> le it.5 1600a

utc.
we... It!J lsF .G 1000Jam.
Gh... It/ al .0 1600, etc.
44... IJJ6 Lte J.0 istumad.
14 .. 4**) l>l 13.w 1304494

07... 113, ,1 33,5 3,eg
an a t

!=... G o ,' u $7 45,0 Jgog
Jt>%:
09... I s s. 1.t 67.w /250aw.
0 ... 1/*) /* 4 f. b 1300

str.
Co. . Al** l= ts. 1500

G

w

g
et- "

9
>j .~

.,

P

e_.

%.

.
4

Nb


