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September 6, 1989

Mr. Ramon E. Hail, Cirector

U.S. Nuclear Regulatory Commission
Region IV

Uranium Recovery Field Office

Box 25325

Denver, Colorado 80225

e ey

"a: Umetco Minerals Corporation
SUA-1358, Docket No. 40-8681
White Mesa Mill, Utah

Dear Mr. Hall:

A meeting with you and your staff was held in URFO offices cn August 30
concerning the historical operation of Cell 1-1 freeboard at the White Mesa
Mi1l. Following discussions of the design specifications and subsequent
historical license conditions relative to cell 1-1 freeboard, the USNRC
requested for the licensee to submit replies to two questions. In accordance
with your request, the following information is being submitted.

The primary question is: "Has the required freeboard capacity in Cell 1-1,
without including the benefits of diversion ditches 2 & 3, been encroached upon
in Umetco’s license history?"

Umetcro’s USNRC license, as issued in October, 1985, references Umetco’s tailing
in~pection protocol which defined the maximum operaling pool elevation as 3.5
feet below dike crest. This was the limit authorized by USNRC ir the previous
license held by Energy Fuels Nuclear, Inc. The maximum cperating pool
specification was derived from pr.ovious design calculations performed by a
consultant in 1982.

Umetco has recalculated the design freeboard based upon utilizing only
diversion ditch 1  The freeboard calculations are attached for your review.
These calcuiations indicate that the required Jepth of storage with only
diversion ditch 1 for a £-hour PMP event is 2.15 feet. Using the druft
technical position paper WM8201, the required maximum operating pool is
(2.15 feet + 1.00 feet) = 3,15 feet below the minimum dike crest. The forer
as-built spillway invert was approximately 0.7 feet below dike crest.
Therefore, in comparison to the licensed freeboard of 3.5 feet below dike
crest, the technical freeboard below dike crest would have been (3.15 feet +
0.7 feet) = 3.85 feet.
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In review of Umetco’s operation records since licensure in October 1985, the
actual Cell 1-1 freeboard depth has been between 3.5 feet and 3.85 feet during

the following periods.
1. Lat. March 1986

May 1986

2. August 1986

3. Late Novenber 1986 - January 1987

4. Mid-November 1987 - April 1988

5. Mid-August - mid-September 1988
6. Mid-October - mid-November 1988
7. January 198% - mid-April 1989

Mi11 operations and discharye to Cel)l 1-1 ceased in mid-December, 1988 and
resumed in June, 1989, At tie time of mill operation cessation, the solution
Jevel in Celi 1-1 was at 3.6 feet from the dike crest. Solution levels in Cell
1-1 were subsequently eievated to 3.3 feet from the dike crest as a result of
snowstorms in early January 1989. Precipitation totaled 3.09 inches in January
and February, compared to a normal 1.9 inches. The majority of the
precipitation occurred during the first weeck of January. The solution level
receded to 3.5 feet by March 11, 1989. At no time during mill discharge
ogerations has the solution level in Cell 1-]1 been c'oser than 3.5 feet from
the dike crest.

The second question asked was: "What should be the maximum operating pool
elevation without 4iversion ditches 2 & 3 in place?" Based upon the existence
of diversion ditch 1 and a minimum current maintained as-built Cell 1-1 dike
elevation of 5618.4, the freebnard requirement of 3.15 feet below minimum dike
crest elevation would place tt maximum operating poc elevation at 5615.25.
The current operating eievation is 5613.55.

Umetco has constructed diversion ditches 2 & 3 and #i1' submit in the near
future a license amendment request with revised PMF diversion and maximum
operaiing pool calculations for the White Mesa mill.

./S. Hamrick D. K. Sparling ¢
e Environmental Coordinator Plant Manager
DKS/i i

Enclosures



Velume:

WHITE MESA CELL 11
FREEBOARD LIMITS

9/4/89
Page . of 2

PMF cccurs on drainage akove Cell 1I with diteh 1 in
piace, the various lov spots and tank berms storing
water and a minimum soil letention rate.

Basin A 114 Acres
Basin B 112 Acres
Basin B Sedimentation Basin 14 Acre Feet (AF)
Additional Storage Areas 15.9 Acre Feet (AF)
8cvil Revention Rate .24 in./Hr.
Area Deduction from Basin A

Due to Ditch 1 21 Acres

[203 Acres X 10"/12") = 169 AF from 6 Hr. PMP

Minimum Retention Rate ror Hydro Soil Group B = .24
In./Hr. (See Pg. 64 USBR Small Dams & White Mesa

EI)
«.24 In./Hr. X 6 Hrs., X 203 Acres = 292 In.~-Acree =
24.4 AF

Total Volume to be Stored:
169 AF - 24.4 AF - 14 AF ~ 15.92 AF = 114.9 AF

From Area Capacity Curve:
Depth of Storzje Reruired = 2,15’
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WHITE MESA CELL 11
FREEBOARD LIMITS

9/4/89
Page 1 of 2

P'MF occurs on drainage above Cell 1I with diteh 1, 2
and 3 in place, the various low spots and tank berms
storing water and a minimum soil retention rate:

Basin A 114 Acres
Basin B 112 Acres
Bagin B Sedimentation Basin 14 lcre Feet (AF)
Additional Storage Areas 10.7 Acre Feed (AF)
S0il Retention Rate +24 In. /Hr.
Area Leduction from Basin A & B

Tue to Ditches 1, 2, & 3 23 + 49.4 = 72.4

Acre

({226 = 72.4) Acres X 10"/12") = 128 AF

Minimum Soil Retention = 128 X .24 In./Hr. X 6 Hrs. =
184.3 In.~Acres = 15.4 AF

Total Volume to be Stored:
128 =~ 15.4 - 10.7 = 14 = 87.9 AF

From Area Capacity Curve:
Depth of Storage Regquired = 1,65 Ft. ~ 1.7 Ft.
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Wf;ém’ WHITE mESA E]

2=309

near the center and range up to 1520 percent on the edges of the site
(Table 2.10-)). Soils are formed in the windblown silts and sands that
blenket the ares. These materials range in depth ‘rom less than a foot
on the edges to many feet on the ridgeliase. The climate is semi-arid
with B~12 inches of precipitation per year. The Blanding soil is leached
to & depth of 10~20 inches and is calcereous throughout the remsinder of
tie parent material,

Rangeland is the wost successful and common land use in this
vicinity., Dry-farming has generally not been successfu), A con~
siderable amount of range improvement has been done on land ir the site
vicinity. Tuprovewent methods have consisted primarily of removal of
sagebrush, diskiug v plowing of the land, and reseeding with grasses.
™ e land is easily cilled except where bedrock outcrops are encountered.

Published information about the soils of the Blanding site is
available., A published soil survay report (Olsen, et al., 1962)
containse a soil map thac includes the project site and descriptious of .
the Blanding and assccliated soils. Results from laboratory tests of the
major series are reported from various locations in the county.

Other literature is published (see for example Gates et al., 1956;
or West and Ibrahim, 1968) which details soil-plant relstionships in
southwest and southeast Utah. These studies associate the upland desert
types  vegetation occurring in these regions with moderately alkaline
non-saline situations.

Y The Blanding soil series is the only soil occurring on the project
?boitc in significant proportions (Plate 2.10~1). A smali area of
Qﬁollcnthin very rocky fine sandy loam has been mapped on the eastern edge
of the iite. This soil is llke the Blanding-soil, except that bedrock
occurs within 15-20 inches of the surflace. Complete soil profile des~
criptions and results from leboratory analyses are contaiued in Appendix
F.
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Appendix A: Hydrologic soil groups

mewhy\imoﬁwum
(HS”'3) v indicate the minimum rute of infltration
mmm»ﬂmwwm.m
HSG's, which are A, B, C, and D, are one element
used in determining runoff curve numbers (see
chapter 2). For the convenience of TR-55 users,
exhibit A-1 lists the HSG lassification of United
States soils.

The infilcration rate is the rate at which water
enters the soll at the soil surface. It is controlled by
surface conditions. HSG also indicaces the
Lransmission rate~the rate at which the water
moves within the soll. This rate is controlled by the
soll profile. Approximate numencal ranges for
transmussion rates shown in the HSG definitions
were first published by Musgrave (USUA 1955). The
four groups are defined by SCS soil scientists as
follows:

Gmnp.\oodohavolowrumﬂpounwmdhwh
inflltration rates even when thoroughly wetted. They
consist chiefly of deep, woll to excessively drained
sands or gravels and have a high rate of water
transmussion (greater than 0.30 invhr).

Group B soils have mode.ate inflltration rates when
thoroughly wetted and consist chiefly of mnderately
dee) to deep, moderately well to well drained soils
with moderately fine to moderately coarse textures.
These soils have a moderate rate of water
transmussion (0.150.30 invhr).

Group C soils have low infiltration rates when

wetted and consist chiefly of soils with a
layer that impedes downward movement of water
and soils with moderately fine to fine texture. These
solls have a low rate of water transmission (0.050.15
in/hr),

Group D soils have high runoff poteatial. They have
very low infiltration rates when thoroughly weited
and consist chiefly of clay soils with a high swelling
potential, soils with a permanent high water table,
soils with a claypan or clay layer at or near the
surface, and shallow soils over nearly impervious
material. These soils have a very low rate of water
transmussion (0-0.05 invhr).

In exhibit A-1, some of the listed soils have an added
modifier; for exampie, “Abraro, gravelly.” This
refers w & gravelly phase of the Abrazo series that
is found in SCS soill myp legends.

Disturbed soil profiles

Asamultofwbuhn’on.thowilproﬂcmy‘n
considerably altered and the listed group
classification may no -onger apply. In these
circumstances, use the following Lo determine HSG
according to the texture of the new surface soil,
provided that significant compaction has not oceurred
(Brakensiek and Rawis 1982\

HSG  Soil textures
A Sand, loamy sand, or sandy loam

Cg : Sﬂ(l‘;&m ;?I‘oW)

) Clay loam, silty ciay loam, sandy clay, silty
clay, or clay

Drainage and group D soils

Some soils in the list are in group D because of &
high water table that creates a drainage problem.
Once these soils are effectively draised, they wre
placed in a different group. For example, Ackerman
soil is classified as A/D. This indicates that the
drained Ackerman soil is in group A and the
undrained soil is in grouo D.

(210-VI-TR-53, Second Ed., June 1986) A-l
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Figure 27

Range of minimum Recornmended rate
retention rates Hor use 10 general
ineh/ hour cass, inch/hour

Hvdrologie
sl group

ol : ~ 030045 T
CB 010030 | DS
¢ ; D08—-0.15 0.12
D 0.02-008 0.04

An ~xample of application of deta in appen-
dix A using the soil group minimum retention
rate s given in section 58

$2. Unitgroph Principles.—The basic tool for
hydrograph computation is the unitgraph. |Its
fundamental principies are presented in abbre.
viated form on figure 26.

53. Mydrogroph Analysis.——A procedure of hy.
drograph analysis is presented on figure 27,
Storm duration and distributic  vor a water-.
shed affest the shape of the yefulting unit-
graphs. Direct averagi' g of unitgraphs of

Hydrogroph onolysis

8= D-2487

different storm durations gives _rroneous re-
sults. However, such unitgraphs can be avep.
aged by converting the unitgraphs to dimen.
sionless form, as shown cn figure 27(B).

HYDROGRAPH ANALYSIS (Refer to Fig.

27)

Given: Recorded hydrograph at given point on
4 stream. Rainfall data may cr may not be
available,

Required: Factors for deriving unitgraph to be
applied at point of derivation, at another
PORTY on stream if of comparable runoff
characteristics, or to comparable ungeged
watershed.

Procadures :

(a) Plot recorded hydrograph on cartesian
coordinate paper and on semilog
paper:

on figure 27(A), and
on figure 27(B).




