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September 6, 1989 f 1
,

4.1%Q sasause, y
NP /S'q 4y :_

Mr. Ramon E. Hall, Director '~

/ k8U.S. Nuclear Regulatory Commission & / JgUbb '

%@ /!U 'l !
Region IV
Uranium Recovery Field Office
Box 25325

'

:

Denver, Colorado 80225
,

. e: Umetco Minerals Corporation" -

SUA 1358, Docket No. 40-8681
,

White Mesa Mill, Utah !

i

Dear Mr. Hall:

A meeting with you and your staff was held in URF0 offices cn August 30 >

concerning the historical operation of Cell 11 freeboard at the White Mesa
Mill. 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-I,
without including the benefits of diversion ditches 2 & 3, been encroached upon

.

in Umetco's license history 7" !
.

Umetro's USNRC license, as issued in October,1985, references Umetco's talling
,

inrpection protocol which defined the maximum operating pool elevation as 3.5 !
feet below dike crest. This was the limit authorized by USNRC in the previous
license held by Energy fuels Nuclear, Inc. The maximum operating pool<-

specification was derived from pr;vious design calculations performed by a .

consultant in 1982. -g

h Umetco has recalculated the design freeboard based upon utilizing only '

oo diversion ditch 1. The freeboard calculations are attached for your review.
$$ These calculations indicate that the required depth of storage with only

diversion ditch I for a 5 hour PHP event is 2.15 feet. Using the draft
,Sd technical position paper WM8201, the requirediiaximum operating pool is
88 (2.15 feet + 1.00 feet) = 3.15 feet below the minimum dike crest. The former ;

g4 as-built spillway invert was approximately 0.7 feet below dike crest.
o Therefore, in comparison to the licensed freeboard of 3.5 feet below dike
Es crest, the technical freeboard below dike crest would have been (3.15 feet t
ew 0.7 feet) - 3.85 feet.
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In review of Umetco's operation records since licensure in October 1985, the i
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
i

2. August 1986 !
t

3. Late Noveniber 1986'- January 1987 [

4. Mid November 1987 - April 1988 I
1 t" '

5. Mid August - mid-September 1988 i,

6. Mid October - mid-November 1988 ,

7. January 1989 - mid April 1989 ;i
Mill operations and discharge to Cell 1-1 ceased in mid-December, 1988 and 'i
resumed in June, 1989. At tie time of mill operation cessation, the solution
level in Celi 1-I was at 3.6 feet from the dike crest. Solution levels in Cell -

1-! were subsequently elevated to 3.3 feet from the dike crest as a result of i
snowstorms in early January 1989. Precipitation totaled 3.09 inches in January i
and February, compared to a normal 1.9 inches. The majority of the !

precipitation occurred during the first week of January. The solution level
receded to 3.5 feet by March 11, 1989. At no time during mill discharge

,

operations has the solution level in Cell 1-1 been closer than 3.5 feet from .

the dike crest. |
t

The second question asked was: "What should t,e the maximum operating pool i
elevation without diversion ditches 2 & 3 in place?" 8ased upon the existence i

of diversion ditch I and a minimum current maintained as-built Cell' 1-1 dike j
elevation of 5618.4, the freeboard requirement of 3.15 feet below minimum dike '

crest elevation would place tb maximum operating pot ' elevation at 5615.25. |
1he current operating elevation is 5613.55. ,!

lUmetco has constructed diversion ditches 2 & 3 and will submit in the near
future a license amendment request with revised PMF diversion and maximum -

. operating pool calculations for the White Mesa mill. :

;

Y 'd4 i1S+)s-svak '"

(.JS. Hamrick D. K. Spariing / <

She Environmental Coordinator Plant Manager
i
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' WHITE MESA CELL 11 |

FREEBOARD LIMITS !
'

i

9/4/89 !
,

Page 3 of 2 >

;1 .

1

i

'
Case 1: PMF cccurs on drainage above Cell II with ditch 1 in

place, the various lov spots and tank berms storing t

water and a minimum soil retention rate. i
1

Basin A 114 Acres i

Basin B 112 Acres
'

Basin B Sedimentation Basin 14 Acre Feet (AF) I

Additional Storage Areas 15.9 Acre Feet (AF) I

Soil Retention Rate .24 In./Hr.'

Area Deduction from Basin A {
Due to Ditch 1 21 Acres :

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

!

Minimum Retention Rate for 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.-Acres =
24.4 AF |

,

Total Volume to be Stored: :

169 AF - 24.4 AF - 14 AF - 15.3 AF = 114.9 AF j

From Area capacity curve:
Depth of Stora,Je Ror;uired = 2.15'

,

I
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WHITE MESA CELL II
FREEBOARD LIMITS'

!
-

9/4/89 ,

Page 1 of 2 j

|
|

.

|Gnse 2: PMF occurs on drainage above Cell II with ditch 1, 2
and 3 in place, the various low spots and tank berms ;

storing water and a minimum soil retention rate: j

Basin A 114 Acres
Basin B 112 Acres (
Basin B Sedimentation Basin 14 Acre Feet (AP) )
Additional Storage Areas 10.7 Acro Feed (AP) :
Soil Retention Rate .24 In./Hr. 4

Area Deduction from Basin A & B
T/ue to Ditches 1, 2, &3 23 + 49.4 = 72.4 i

Acre :

i

Volume: [[226 - 72.4) Acres X 10"/12") = 128 AF .

[

Mininum Soll Rctention = 128 X .24 In./Hr. A 6 Hrs. = ,

i 184.3 In.-Acres = 15.4 AF >

: t

>

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

i
r

| From Area. Capacity Curve: ;

Depth of Storage Required = 1.65 Ft. ~ 1.7 Ft. '
I
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near the center and range up to 15-20 percent on the edges of the site gf
(Table 2.10-1). Soils are formed in the vindblown silts and sands that !

blanket the area. These materials range in depth from less than a foot |

{
on the edges to many feet on the ridgeline. The climate is semi-arid
with 8-12 inches of precipitation per year. The Blanding soil is teached !

to a depth of 10-20 inches and is calcareous throughout the remainder of !

t'.ie parent material. !

!

!
Rangeland is the most successful and common land use in this I

!

vicinity. Dry-farming has generally not been successful. A con-
{siderable amount of range improvement has been done os. land in the site ;

vicinity. Imprevement methods have consisted primarily of removal of !
sagebrush, disking . e plowing of the land, and reseeding with grasses. I.

" e land is easily cilled except where bedrock outcrops are encountered.

t
Pub 11shed inf ormation about the soils of the Blanding site is '

availablo. A published soil survety report (01sen, et al., 1962) |

contains a soil map thac includes the project site and descriptions of - |

the Blanding ar4d associated soils. Results from laboratory tests of the j

'

major series are reported from various locations in the county. f
!
i

Other literature is published (see for example cates et al., 1956; }
or West and Ibrahim, 1968) which details soil plant relationships in
southwest and southeast Utah. *mese studies associate the upland desert
types af vegetation occurring in these regions with moderately alkaline .

non-saline situations.

.

The Blanding soil series is the only soil occurring on the project
site in significant proportions (Plate 2.10-1). A small area of

Hellenthin very rocky fine sandy loam has been mapped on the eastern edge
of the site. This soil is like the Blanding-soil, except that bedrock I

occurs within 15-20 inches of the surface. Complete soil profile des-
criptions and results from leboratory analyses are contained in Appendix
F.

.
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Exhibit A 1, continued: Hydrologie soil groups for United States soils 9
~
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ig Appendix A: Hydrologic soil groups
J

,
.

I' !
- i

Sous are classified into hydrologie sod groups
In exhibit A.1 some of the listed sous have an added

(HSG'a) to indicate the minimum rate of infutration modiner; for exampe, "Abrazo, grsvelly." This
obtained for bare soil after prolonged wetting. The refers to a grsvelly phase cf the Abrazo series that

e

HSG's, which are A. B, C. and D, are one elemert is foand in SCS sou msp legends,
used in deterwuning runoff curve numbers (see
chapter 2). For the convenience of TR.56 users, I

iexhibit A.1 lista the HSG dassincation of United Disturbed soll profiles
1States soils. .

j

De infilcratim rate is the rate at which water As a result of urbanisation, the sou profDe may te
enters the son at the soil surface. It is controlled by considerably altered and the listed group

,|
surface conditiona. HSG also indicates the classineation may no ongar apply. In these
tmnsmission rate-the rate at which the water circumstances, use the following to determme HSG
moves within the soil. This rate is controlled by the according to the texture of the new surface soil,

!sou pro 61e, Approximate numerical ranges for provided that significant compaction has not occurred
!transmission rates shown in the HSG deAnitions (Brskenniek and Rawls 1983):

were first published by Musgrave (USDA 1955). The !

four groups are defined by SCS soil scientists as HSG Soil tertures
i

follows: ,!
A Sand, loamy sand or sandy loam

Group A sous have low runoff potential and high (F~3HtToam'oTIo7aminfDtration rates even when thoroughly wetted. They C Sardy clay loam
consist. chiefly of deep, wil to excessively drained DO d r > d* hi*rt r t-

Clay loam, sUty elay loam, sandy clay, suty
ir tv -

transtmanion (greater than 0.30 in/hr).

Group B soQs have modeate infDtrstion rates when Drainage and group D soils
thoroughly wetted and consist chiefly of mnderately t

deep to deep, moderately weu to well dramed soils -

with moderstely fine to moderately coarse textures.
Dese sous have a moderate rate of water

Some sous in the list are in group D because of a

transm.asion (0.154).30 in/hr).
high water table that creates a dramage problem,
Once these sons are effectively drained, they are '

Group C soQs have low infutration rates when placed in a different group. For example, Ackertnan
soa is classified as A/D. This indicates that thethoroughly wetted and consist chiefly of sous with a

layer that impedes downward movement of water drained Ackerman sou is in group A and the'

and soils with moderstely fine to fine texture. These undrained sou is in group D.

sous have a low rate of water transmission (0.05-0.15
in/hr).

Group D sous have high runoff potatial. They have
very low intDtration rates when thoroughly wetted
and consist chiefly of clay soils with a high swelling* c-
potential, soils vith a permanent high water tsble, *

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'

transmission (0 0.05 in/hr).

O
(210 VI.TR.55, Second Ed., Jane 1956) A.1
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Itante of minimum i llecommended rate different storm durations gives . rroneous re-''

.

ilvdrninric retention raten. for une in meneral sults. However, such unitgraphs can be aver- I
.

j u.il unsup inch /hnur ca u. inch /hout
aged by converting the unitgraphs to dimen- ,

'

sionlets form, as shown on figure 27 (B)..\ ,
_ DJ10-o 45 o.40 ;

" ' " - i(. _

tT0f-.020 a2D 3 '

HYDROGRAPH ANALYSIS (Refer to Fig,0.15 o.12 bi D. ,

002-008 0.04 27) .

tP

Given: Recorded hydrograph at given point on |

a
a stream. Rainfall data may er may not be hAn examp;e of application of dr.ta in appen-j dix A using ti.e soil group minimum retention !
available.

', rate is given in section 58 Required: Factors for deriving unitgraph to be

I 52. Unitgroph Principles.-The basic tool for applied at point of derivation, at another ,

poistt' on stream if of comparable runofft

hydrograph computation is the unitgraph. Its
,

.| f
'

fundamental princip'es are presented in abbre- characteristics. or to comparable ungtged tti viated form on figure 26. watershed.
-

Procedures:j $3. Hydrogroph Analysis.-A procedure of hy-
(a) Plot recorded hydrograph on cartesiandrograph analysis is presented on figure 27... i

I
Storm duration and distributie- coordinate paper and on semilogver a water. paper:shed affe.:t the shape of the taulting unit-

: graphs. Direct averagi' .g of unitgraphs of i on figure 27( A), and
' on figure 27(B).

._. ._._ .


