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Mr. Ramon Hall > o
US Regulatory Commuson o
I.ﬂlon v F;
Uranium Recovery Field Olfie
PO Box25325
Denver, CO 80225
RE: SUA-1534
Docket 40 894)
Dear Mr_Hall.

License Condition 10 and 42 of SUA. 1534 approves waitewaler m?abon atthe
Crow Butte ISL faclity. FEN has updated its proposal in the form of a NPDES permit
apphication to the State of Nebratka to include additional information and
requirements requested by Nebraska Department of Environmental Quality FEN
proposes 1o use land inigation as a means of benelically uung the treated
restoration and well development wastewaters from commeraal operations The
wastewaler to be land applied i required by NDEQ to meet ngwd water %ualoty
standards as specified in 40 CFR Part 440, 10 CFR Part 20 or NDEQ Title 19
Groundwaler Standards  The spechc requirements are given in Table 2.5, on page
14 of the revrsed proposal

Encosed are two copres of the revised pro 1for your rewew. FEN requests the
USNRC amend License Condition 10 and 42 to reflect the revised waste water
irngation proposal dated September 4, 1992, FEN would hike approval by August 1,
1993 50 that well development wattewater could b-’ land hed this Fall. Tha s
provided that NDEQ has also given linal approval of the land application.

Sincerely,
Stae (g

Stephen P Collings
Preudent

Enclosutes
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Ferrat Esploration Company of Nebraska (FEN) operales & commercial scale In sllu
leach uranium mine (the Crow Dutte Ursnlum Project) localed In Dawes Counly,
Nebeaska pursuant 1o HDEC UIC Permit Mo, NEQIZ1611 and NRC Bource Malerisl
Iieanse BUA-LEIL. The process plant ls located In Section |10, Township 3) North, Renge
b1 Wesle The wellllelds and propesed leeigation siies are logated within the permit area
showh In Figurs 1.0, Tha paimil ares encompassas approsimately 1560 aeres, of whieh
approaimaialy D00 suren bl surince aten will b alfestod aunr Ao satimated |ie of the

prujest,
AL Tand within the Farmil Ares ban bean leased of Is omwned by FEN,

PEN operatod an RED faeliity In tha NT GRS of Beetion 19, TIIN, RSIW from July 1904
10 Avgust 19809, One of the cbjectives of the RAD project was 10 demensirale
satisfactiory groundwaler restoration following mining, whieh FEN suecensfully
sccomplished In August 19087, Dwring the process of groundwaler restoration, large
quantities of naturally occurring groundwaler and groundwaler altered by the chemical

leaching process are produced.

Uranlum s recovered by In sltu leaching from 1! @ Chadron sandsions al & depth which
varies from 400 10 000 feel over the permit ares. The oversll width of the mineralized
ares within the squifer which saturates the ore body varies from 100 10 5000 feet.

FEN ls currently opersting the uranlum exiraction process st an aversge (low of about
2300 gallons per minute (gpm) (not includiag restorstion flow) and expects Lo recover
300,000 ivs of Uyl per year. The process fiow in the first year of operation was
spproximately 1150 gpm. It Is expected 1hat the process flow will be Increased wp to
23500 gpm In 1993,

Construcilon of the commercial scale facllity was completed In 1991, Facilities Include
A nominal 30,000 square foot process Luilding, welifield, synihetically lined solsr
svaporation ponds, access roads and support facllities. FEN estimates that sufficlent
recoverable reserves are avallable for at lesst ten years 10 over Iwenly-five years of

production operations.
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The operation of ihe commercial facliily resulls in four sources of variably contaminated
liguid waste sireams. These sources are (1) process wasle waler which includes fliler
bachwash and wellfleld bleed which can be treated ln the waler trealme.t syslem (WTS)y
(3) slvant biced and waler irealmenl brine which will normally be sored in an
evaporation pond; (3) restoralion wasie walers which are treated by the WTS; and (4)
nelurally occurring groundwaler from the Chadron formalion recuvered during well
development nctivitlen

Regardiess of 1he source, 1he waler irealment sysiem produces & purilied water stream
that may be reinjecied Into the mining aguifer or meel applicable criteria for land
lrrigation use. NHowever, FEN progoses thal only purified water from restorstion and
well development sctivities be used for land irrigation. Two areas of approtimately &8
and 40 neres each are proposed for use In Ihe NEU «f Section 13, TIIN, RS2IW and the
SES of Section 19, TIIN, RIIW as shown In Section 3.0 of this application.

The following Wastewaler Irrigstion Proposal contains the information requesied in the
Nebrasia Department of Environmental Control (NDEC) Cuidelines for Trested
Wastewaler levigation System, February 1984 and responses to questions ralsed by the
NDEC during review of an carller wasiewaler irrigation proposel. Pursuant 1o
discussions with NDEC staff, FEN is submilling an NPDES permit applicatllon concurrent
with this proposal which will suthorize land application of treated wastewater,

1.8 DESCRIPTION OF PROJECT

L1 Name of Landowner/Lessor

The landowner Iz Ferrel Exploration Company of Nebraska, Inc. (FEN)
Denver Office: 216 Siateenth Street Mall, Sulle §10

Denver, Colorado 80202
Nebraska Officer  P.O, Dox 149

Crawlord, Nebraska €3119

1.2 Mgihod of Ievigalion
The proposed method of Irrigation is to ullilze a conventional cenler pivol
sprinkler or a gridwork of perforated plasii® pipe to spray Irrigate. FEN
propases 1o comstruct diverslons as required 1o prevent lrrigation runof!f from
eatering savigabdle waterways and divert runon from the lrrigated lands,
Rusolf diversion is discuased further in Sections 3.2 and 6.3 of this report.




1.0

1.3 Land Slalys
The land used for irrigation Is eliher owned or lessed by FEN. The

wastewaler irealment works 15 also owned by FEN,

LARIGATION MISTORY AND PLANS

Waslewaler thal was generaled during mining and restoralion at the RAD facillly
was trealed by reverse csmosls (RO) 1o purily the waler, The brine from the RO
was senl 1o an evaporalion pond (lhe west pond) and (he permeate (clean waler)
was senl 1o a holding pond (the east pond). FEN land spplied \he clean waler lo
lopsoll plies, wasie dirt slorage and olther areas needing grass cover afler analysis
showed thal the waler met the Drinking Water Standards found In Title 118, NDEC
Rules and Reguintions, Chapler 4,002,

The land application was approved by NDEC by lelter 1o FEN dated Apell 14, 1987,
A copy of this lelter is altached a3 Appendin A. NRC approval for land application
during commercial operalions Is granted by Condition No. 41 of Source Malerial
License SUA-1534, a3 amended.

Prom July 24, 1987 theough August 7, 1987 FEN land applied 557,300 gallons of RO
permeate 1o approaimately Iwo acres in ihe SEA of Section 19, TIIN, RSIW, A
typleal chemical analysis of the RO permeate land applied during RAD operations
Is found in Table 2.1. FEN expecis that waler irested by the RO during
commercial operations (regardless of source) would be of similar gualily to that
shown In Table 2.1,

FEN propotes 1o use land lrrigation as a means of beneliclally wilng \he trealed
restoration and well developmen! wastewalers from commerclal operations. The
polential volume of ireated wastewater thal would be land spplied and the
estimated application rate are found in Table 2.2. As can be seen from the dala,
FEN can land irrigate for 13-14 weeka/year at a rale of iwo Inches/week with the
avallable treated wastewater, Although irrigation will normally be done during the
summer growing reason, |t may occasionally be necessary Lo land apply
wasiewalers during other Limes.



TADLE 2.1
ANALYSES OF LAND APPLIED RO PERMEATE

Eacameler Concentration (mg/l)
Cll{hl. l-’
Magneslum 8.4
Sodium 5.3
Carbonale PN )
llicarbonate 14.3
Sulfate 4.7
Chloride 119
Ammonia - N 0.17
Nitrale - N e.11
Fluoride .1
Conduetivity (umho/em) £ 11 )
pll ' 1.94
Teace Melaly
Arsenlc «0.001
Barlum 0.20
Boron 0.9¢
Cadmium 0,651
Chremlum «0.00%
Copper 0.9
iron «0.03
Lesd «0.005%
Manganese «0.00%
Mercury «0.0002
Selenium +0.001
Silver +0.0%
Vansdium 0.1
Zine : .04
Uranlum 8.1
Ra 2267228 S pCn
Gross Alpha (Including radium 226 but eacluding

radon and uranlum) 8 pCiN
Gross Bets 16.6 pCi/1
Nolens

(1) RO permeate Is usuvally less than § mg/] suspended solids. No measurement of
suspended s0lids was made on the permente.

{2} There are no organics used In the solution mining process and BOD or COD was not
measured on the RO permeate.



TABLE 1.3

ESTIMATED VOLUME OF TREATED WASTEWATRER
AND ESTIMATED APPLICATION RATE

Source of Annual Voluma Annual Yolume

¥aulewaler Vnlreaied Wasiewaler Trealed Waslswaler
Well Development 0.5-1.5 x 10° galions 0.5-1.5 5 10* galions
Restoratlon Waler 46.2 2 10° galions 23.1-37 x 10% galions

" Maximum Annual Volume of Treated Wastewater = 30.5 x 10% gallons
B Proposed Applicalion Rate s 1 inches per week.

i Two inchew/week on 60 scres I3 equal 1o 9.99 scre-ft/week or 3.26 x 16%
gullona/week.

’ FEN peoposes land lrrigation for 13-14 weeka/year.

-10-




Trealment Syatem

The wasiewmaler irealment system i designed 1o provi. mazimum
opersiional flesibility while producing an effllvent which can e used lor
land irrigation of re-injeciion. As slaled cariler, \he two sources of
wasiewaler 1o be trealed for Irrigation use will be nalurally occurring
groundmater recovered during well development and waslewater from the
aguifer restoralion program,

Analysls of well development waler gualily Indicates that RO treatment
will normally nol be necessary. Most Chadron Formallon waler produced
during well development will simply be trealed 1o remove radium Ly
barium chioride precipitation If ambient concenirations esceed 30 pCUL.
Determination of 1he radium concentrations and ciher constituents will be
done on a balch basls while In the storage ponds. Uefore the contents of a
pond are discharged, the waler in Lhal pond will be sampled and assayed lo
determine the radiem coatenl. If Lhe readlum concentralion Is above
J0pCWliter, the waler will be treated with barium chioride and sulfste 10
sllow precipiiaticn of radium as descridbed In seclion (1) below. A process
schematle of the waslewaler treatmenl system  shown in Flgure 2.1,
Waler guality data from operation of the RO wnit during R&D restoralion
Indicales that uranlum and radlum can be removed 1o scceplable levels
withoul pretreatment or post RO precipliation. Accordingly, the radium
and uranium remaoval sleps are shown on the process schemalle as optional,

(1)) Radium Remowal
It may be necessary 1o remove radium by Irestment with BaCig 10
form an irscluble Na (Ra) SO4 precipliste, depending upon well
development or RO permeale waler Gualily and permit discharge
limitations, Il necessary, the precipitale will be allowed 10 seltle
and the clarified solulion will they report to the pll adjust sysiem,
Radium may also be removed before RO treatment instead of after
RO ireaiment depending upon 1! » radium conlen! of the wasiewaler
feed to the RO unlt,

(2)  lon Exchange Uranlum Removal
It may slso be necessary 1o remove uranium prior to RO treatment.
The uranium conlen! of the wastewater (as determined (rom routine
sampling of RO feed and effluent) will determine the need for s

"'m“f"l 6-1-93)






1.1

wranium removal system, Il necessary, uranium will be removed by
an lon erchange process. The erchanged uwranlum will periodically be
lransferred 10 Lhe uranium procewsing clrowil In the produciion
seciion of the facility for processing inlo yelloweake.
(1) pHl Adjustiment/Flitration
The pll of the wastewnter will be adjusted 10 Lhe pll recommended
by the RO manulactiurer. The recommended pll range Is typlcally
beiween pll 4 and pHl §, The wasiewsler will then be flilered prior
10 Lrealment in the RO.
{4 Antl-Scalent Addition/RO Treaiment
After [litration, & small amount (1ypically less than § mg/l) of anti-
scalent ls added 10 the mastewnler. The purpose of (he anti-scalent
is lo prevent precipitation of sparingly soluble compounds which can
cause fouling of the RO membranes. The wasiewaler hen is pumped
inta an RO unil where the majority of (ke soluble salts are separated
from Lhe waslewaler, The soluble salls (brine) are iransierred 10 &
sclar evaparstiion pond and Lhe clean waler (permeste) may go a pH
sdjusiment sysiem If the pll s not between 6.0-9.0. The permeate
will be sampled and transferred to & storage pond or directly
discharied, depending upon waler guallly. If the analysis on the
sample indicales thal all waler gualily paramelers are withia Lhe
permil limitalions, 1he waler will be suilable for land lrrigation
without further lreaimant, Il the waler Gualily does nol meel
permit limitations, the water will be further treated until the limits
are mel. Further \reatment may lnclude recycle through the RO
system or lrealment to reduce radium levels. Additional fiitration of
1he lrealed waler may be required and will be lnstalled If necessary.
The filtered malcrial referred 1o In the above discussions will be held on
filter cartridges ard cuposed of In a licensed landflill or a waste faciiity
licensed 1o sccepl uranlum In-situ byproduect material. When » filter
becomes fully loaded with material, the cartridges will be removed and
replaced with new cariridges. The old cariridges will be held in a restricled
area and & radiation survey will be done to determine where to dispose the
filters,
Treaiment Efficiencies
Reverse osmosis (RO) Is & water purification process 1hal uses »
semipermeable membrane 10 physically fliter contaminanis from the feed
system. Waler, under pressure, I3 forced through a speclally designed
membeane which permits "pure™ waler 10 pass through the membrane pores
while aeting as a barrier 1o dissolved and suspended malerials. The RO unit

9 (revidd® 1.93)



separates ke feed (waler) slream into » permeale (clean) siresm and »
eoncenirale (Drine) slream.

Recovery rates for an RO wnlt are typically set by ihe manulscturer based on
ihe partieviar application of the unll, The recovery rate of the Osmonies
osmo-43 RO wied during pilot plant operastions a1 Crow Bulle was determined
1o be BI%N, based wpon & pre-cparaiicnal tes! wsing feed waler with o
conductivity of 708 micromboa/em. This percentage ls 8 measure of the ratic
of permente flow Lo (eed [low and will vary depending upon the waler gualily
of the feed MNow.

The removal efficiency of varicus sall lons as measured by percent rejectlon
ks given In Table 7.3. As gan bDe seen, multi-valent lons tend 10 have e
passage than mono-valen! lons. If mono-valent lons are corm..ined with mulli-
valen! lons, passage (hrough the membrane will be controlled by the mulll
valent lon.

RO snits are widely vsed Ia 1he water purificetiion and wastewater lrealment
Industries 1o purify water of widely varying quality. Regardiess of RO
elficiency, they are capable of producing a very clean product simply by
recycling "dirty™ feed waler through the RO memiranes. Table 1.4
Mlustrales water quality outained through RO treatment al various stages
during and foliowing RAD restorstion at Crow Hutte. The post restaration
date represenis waler quality obtained duriag treatment of pond wastewaler
for lrrigation use.

Radium removal from waler by eoprecipitation with barium is aiso a proven
wastewaler ireatment method. The basic principal Involves the formation of
an excess amount of dense bartum sulfate (BaSOy) precipilate simultanecualy
wilh the formation of radium sulfate (RaSOy) precipitiate. In the presence of
an excess of sulfale lons (SO4), Lhe following coprecipitation resction ccqurs
BaClz » Ra"" + SO47-» (Ba-Ra) 804 + 2CT° ;
Aceording 10 Ihe International Atomie Energy Agency, a properly designed
ireatment system can remove over 39% of ihe radium. Hench Lesls
performed at Crow Butle during RAD restoralion incicatled that a barium

10
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TABLE 13

TYPICAL MEMDRANE REJECTIONS/PASSAGRS!

Percent
Namg Symbel Relection
CATIONS
Sodlum Na* -9
Calcium Ca*? #-30
Magnesium M3 -9
Polassium K+l M-
Iroa Fe*? """
Mangancse Mn*2 0"
Aluminum Al*d 19
Ammonium Niy* e -95
Copper Cu* 9-9
Nickel Ni*l 95-59
Zine Ia*? -9
Stroatium Sr+d 94-99
Hardness Ca and Mg W98
Codmium Ca*? %98
Silver At 84-96
Mercury Hg*! 998
ANIONS
Chiloride Cri $4-9%
Dicarbonate HCOy"1 95-%
Sulfnle 504" "
Nitrate NO3-} 9598
Fluoride ri M-
Silicate Si0g 3 80-93
Phosphate (2 PR ]
Bromide | P -5
Borate B0y 1se 35-10%
Chromate CrQy-1ne p0-90
Cyanide CN-lee 90-9500
Salflle S0y°2 $8-99
Thlosulfale $7032 99
Ferrocyanide FelCN)g-3 9.

. Must walch for precipliiation, other lon controls marimum concentration.
**  Exiremely dependent on pH; tends to be an exception 1o the rule.

1 Sourcer Osmonics, Ine.

11
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TADLE 1.4

RO ASSAYS
RAD RESTORATION DATA

Total
1] v Card pil Ca Ne Ci 5Oy Cond
0a-11-07
RO Feed X 1 4.4 54 .74 i 1755 2381 A28 7161
RO Perm 0 [} 1]} .42 4 151 39 ] 1398
% Removal 11 100 &7 - ] 11 [ 3] T [ 34
05-30-87
RO Feed .1 % 7 9 .43 51 1235 1104 861 $764
RO Perm 0 o | 14 .03 § 13 186 il k(1]
W Removal 100 1] 16 - 90 " M " "
12-12-417
RO Feed 1.5 1.2 . $.51 410 $30% 1082 10303 18088
RO Perm .l 0.4 - 7.4 21 1me 08 104 1583
% Remowal »8) 1] - - L 1) 1) " ] ]  }]
01-22-48
RO Feed .9 LX) &0 6.1 204 Jiel N S487 12039
RO Perm .1 ol 10 8.40 3.2 193 0 1] 1007
% Removal 09 1 [ § - 11 1] 7 " "
05-20-89
RO Feed - b .- 7.4) - =. §01 1308 5156
RO Perm - - - 6.22 - - 149 8o iaQ
. = Remowal - - - - - =< 70 2 86

NOTE: All units ppm except pll (su.) and cond (umhos)

12
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chioride concentration of 91 ppm resulied (o PN removal of Ra-114 from
solutlon,

Lezigation Water Qualily
FEN proposes that the permil limitations for land lerigation be \hose found In

Table 2.5, which are normally attainable using RO trealment.

The proposed limits are taken from the respeciive standards specified by (be
reguiations eited in footnotes 1, 2 and 1. Because the land application
activity will be authorized under an NPDES permit, the EPA Elfluent
Guidelines and Siandards for Ore Mining and Dressing (specified atl 40 CFR
Fart 440) are \he most applicable standards. The discharge waler qualily
limltations specified In 48 CFR Part 440 represenl the New Source
Performance Siandards (NSPS) achlevable (hrough Lhe spplicaticn of Dest
Avallable Techrology (BAT) for a specifie Industry or source estegory. Foe
waler qualily paramelers nol addressed Dy 40 CFR Fart 440, NRC standards
for relenses of radicactlive materials In effluenis 1o unresiricied areas
Opecified at 10 CFR Part 20, Appendix B) wlll be mel. For those paramelers
nol addressed by elther 40 CFR Part 440 or 10 CFR Part 20, FEN proposes 10
meel the groundwaler qualily standards specified In Title 118 of NDEC
regulations.

Treated waler will be pumped from Lhe treatment system or the slorage pond
to the land irrigation ares for spray application. Spray Irrigation will be
earried oul uslog elther a center plvol arrangement or a grid of perforsted

Plpe.

3.8 SURPACE DATA

3.1

Localion _
Pigure 3.1 shows the features of Interes! 10 this permit application.

The prelreaiment slie wlll be localed In the restricted ares and (ke Lrealed
waler may go directed 10 the Irrigation ares or may be stored. The treated
waler slorage will be in elther of the pond areas shown in Figure 1.2.

13
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TABLE 1S

PROPOSED WASTEWATER IARICATION CONSTITUENT LEVELS

Earameler

Arsenic'

Narkum?d

Cedmium?
Chromium?
Fluoride?

Lead?

llomry’

Nitrate - Nitrogen?
Selenlum?

Slhtt’

Uraniym!

Radium- 176 (total)l+?
Chioride?

Copper?

lmn’

Iunnuu’
Sulfated

Zined

pit!

Total Suspended Solids]

! Discharge efficent limitations specified in 40 CFR Part 440,

Mazimum
Constliteent Lavel

[or any poc day

1.8 mgN
| mg/
8010 mg/1
0.10 mgN
4.0 mg/
0.0% mg/
0.001 mg/)

10 mgNl
6.65 mg/)
0.85 mgNl
i mg/|

39 pCN

150 mg/1 -
1 mg/l
0.3 mgN
0.05 mgN
250 mg/

S mg/l
6.0-9.0

30 mg/)

Avarage of dally
values for 30

sergeculive ey’
0.5 mgN

10 pCIN

2 This is he constituent limit sel by the USNRC for release 10 an unrestricted ares.
This limit can be found in 10 CPR Pant 20.

3 NDEC Thile 138 groundwater standards.

14 (revined 6-1-93)
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Figure 1.1 shows the proposed wastewalar ierigation sites and & radive of one

mile cround Lhe sress. Also shown In Pigure 3.1 are:

1) wsetive and abandoned waler walls listed Ia Table 3.1,

1]  residences wilhin s one mile radius of the levigation sites (listed In
Table 1.1) as referenced by well number,

3)  surfece waler features (Table 3.3) wilhin & one mile radius of the

proposed irrigation siles, lnciuding impoundments and springs.

There are no surface waler Impoundments within one mile of Lhe Section 19
irrigation sites. Impoundment |-], located on English Creek, ls close Lo Ibe
western boundary of Lhe Section 13 wastawaler ievigation site and will be
vsed 1o menitor surface waler in the viclalty of Lhe Section 1] krrigation site.
Stream site 5 on Squaw Creek ls Delow the proposed Section 19 lrrigstion
site and will be used 1o monitor water gualily below Section 1§,

FEN plans to sample Impoundment I-3 and Stream site §-3 prior to
wasliewatler irrigation 1o werily the 1982 snalysis and 1o establish a current
waler quality baseline. Table 3.4 presents waler qualily data from an I-3
Impoundment sampile while Tabie 1.3 summarizes water guality data for site
$-). The proposed moniloring program for surface waler s described In
Section §,

There ks one aclive road within one mile of the Wastewater lrrigation Sites.
This road, which forma ihe section line Detween TIIN, RS2IW, Section 13 and
TIIN, R3IW, Section 18, is referred 10 a5 Squaw Creek Road or county Road
HC-76. There are 8 number of unimproved roads within ibe one mile radius
of the lrrigation sites which have not been identified for this proposal.

Exsporaticn and Ralofall

The total average annual lake evaporation is shown in Figure 3.3. As can De
seen, Lhe average anousl lake evaporstiion for the Crawford NE area will
range from 80 1o 70 Inches.

The average prer'nitation (13.4%) based on dala from ihe Climatological
Summary for Chairon, NE prepared by the U.S Depariment of Commeree, Is

17
-22-
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TABLE 3.1

WATER WELLS WITILUN ONE MILE OF THE PROPOSED WASTEWATER IRRICATION AREAS

ACTIVE WELLS
Boliom Probable
Well Well Date Depth Type of Screen or Open
Bumber QOwner Drilled (f0 Interyal ([1)
# M. Dyer 1984 15 Steel $0-7%
17 M. Dyer ——- 13% - —-
1% J. Parls 1960 " Galvanlzed 60-30
17 M. Givvons 1960 0 Steel 40-10
i H. Gibbons 1948 120 Bleel 20120
1) Daniels Est. —eee 50 Steel 40-00
21 L Tagart ——- 190 Calvanized 70-160
L] F. Ehlers ——— 80 Steel é0-00
2% Y. Ehlers —— 75 Steel $5-13
b { ] O. Stetson 1890 (1] Steel 1940
n O, Btelson 1% [ [] Calvanized 3s-00
F ] 0. Bletson 1981 L ]/] Plastie 60-40
n W. Dodd ——- - Sleel e
40 M. Franey ——— 60 GCalvanized -
4 M. Praney 1900 100 eee —
7 T. Brolt 1920 15 Calvanized ——
1 | T. Brott 1980 35 Galvenlzed 16-3%
1) T. Brott 1970 15 Plastie S
62 FEN 19 amn Plastie 430470
6} FEN s oee - — ———
(1 Q. Davls 1948 30 Galvanized 1030

* D = Domestic; L » Livestock; | » lrrigation, C = Commercial; N = Seidom Used
~=== [ndicates information not avallable.

18
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TADLE 3.2

RESIDENCES WITIHIN A ONE MILE RADIUSOF THE
PROPOSED WASTEWATER IRRIGATION BITES

Bsaldent/¥Well Owner -

Anna Stelson
P.O. Box 471
Crawflord, Nebeaska §9)39

Tom lirotl
Route |, Bozx 3
Crawford, Nebrashs 69339

Halph Knode
P.O, Box 12
Crawford, Nebraska 69139

Deth Glbbons
Rural Route |
Crawford, Nebraska 69139

Feank Ehlers
Rural Rovie |
Crawford, Nebraska 69139

Lon Lemmoa

Rura! Route 1
Crawford, Nebraska §933%

(1 por tocation see Figure J.J

weu 10"
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TABLE 3.3

SURPACE WATER FEATURES WITHIN ONE MILE RADIUS
OF THE PROPOSED WASTEWATER IRRICATION AREAS

flreamy
English Creek
White Clay Creek
Saw Log Creek
' Squaw Creek
' Lmooundmenis
(meoundment 1D 4 Losalion
I-1 JIN SIW Section 18
12 JIN $2W Seetion 14
-3 JIN §2W Secilon 13
-4 JIN $2IW Section 12
-3 JIN SIW Sectlon 12
I JIN $IW Section 12
114 JIN S1W Section 7
serieny
® Soring 1D ¢ Losalion
sP-2 3IN SIW Sectlon 7
sP-6 JIN $2W Section 13
5P-7 JIN $2W Section 7
21
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TAMLE 1.4

Ispoundsent 1~)
June, 1982

FERRET EXPLORATION CO OF NEBRABKA
CROW DUTTE PROJECT
WATER DUALITY REPORT
Fage Mo, 2 of 2
Senple Wyageril-] Sseple Types INPOUNDAINT GARPLE
Cistance frem Nelldield: 9900 It. Nater Systean ENGLISH CRELK
SARFLE SUnmARY

PATARETLS LI mATImyn riAN $10.DEVIATION
All values im @3/] unless noted
Calcium " T 7 0

resive 12 i2 12 0

diue % - a 0
Fotansiua 7.3 1.2 1.2 a
Cardbonate 2 (3 : 0
Bicertenate 330 330 330 0
Bulfate 3 (3 3 0
Chloride (2 2 P} 0
Baacn)a-N €0.03 (0.03 .03 v
Nitrite=N €0.02 {(0.02 02 [+]
Nitrate-n 0.02 (0.92 «02 o
Fluoride 0.7 0.7 ol 0
Stlicatan 5000 3 b} ] a1 o
155-180+C 50 350 330 ]
Conductivity (pahos) =38 ] p-1 | 1]
Alhalinitylan CatOdd 280 F{ 1] 00 -]
PH (standard units) 1.9 7.9 7.9 n
len Balance

$ Yalance

nd. Balance
All values In g/l unlens motsd
Aluninus 100 100 10 0
Arsenic 3 ) 3 Q
Bariue aco 100 400 0
Baron 300 00 300 0
Codnlun <1 (1 | 0
Chromiun <l (1 | L]
Codalt <1 (1 1 Q
Copper <« € ) Q
Iren 30 0 0 Q
Lrad 3 {3 - [}
Menganwse 00 100 s00 0
Hercury 0.1 (0.1 | -]
Rolybdenva &2 2 2 o
Nichal <2 (2 . 0
Seleniua <2 (2 2 ]
Vinadiua €1 1 ] ]
lime 12 12 12 (]
Uranius las U) b | b 3 ]
Radlua=2241pC1 1) 0.4 Y ]

]
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TAAMLE 1.3

FERRET EXPLORATION CO OF NEBRAGKA
CROW EBUTTE FRDJECT
WATER QUALITY REPORT
Fage 3. S et 3
S4eple Nusderib=l Sanple Typer STREAN SAar
Distonce drom Nallfoelér 3400 1. Water Systems GGUAN CRALIKX
SenrLE Sunmaky

Panarftge [ LILOL RAL]®U o L1 SI1D.PEVIATICY
ALl valwes in og/) waless notad
Calchun 49 73 40830 b.dnb
gresive 7.4 1.0 .38 832
‘llu. 10.0 1%.7 12.517 1.422
stassium 2.3 .7 .07 s HY
Carbanate 1 3.3 1.%00 AN
bicartenate 208.4 292 ail.e 33.933
Sulfate 3 i.4 .ZII I-?Si
| Caleride 0.6 3.2 2.0m N1l
Assgnlan (0.03 0.917 053 §E-03
I Kitrite-N €.001 0.62 -03 $E-03
Nitrate-N - 0.0 0.35 nl" l"‘
Fluoride 0.3 0.49 03 040
I Silicatas 51020 37 2l 47,193 3.07
T05-100+C 230 3 276,421 22.414
Conductivity fumhoas) 0 40 08,421 Is. 000
I Albalinitylas CatOd) 180 MY 09,474 19.341
PN (standard wnits) 7.4 8-¥ B.043 «2%7
fon Dalance
§ Palance
I nd, Ralance
All values In kg/l unless noted
I Aluninue 100 <100 160 0
Araenic : [} 3.%07 t.231
Bariue 200 % T I 20.614
$orcn 20 €3¢0 (L 334 §178.514
Cadajuan } < ! (/]
Chrosiun 41 9 .40 2.1%7
' Cebalt {1 €1 | 0
Capper 1 (10 8.3 .40,
Iraa b 50 35.3 B.3%¢
I Lead ‘ (s « s 0
Manganese b {100 5.2 33.404
Narcury (0.1 (0.2 182 .04
Molybdeaun 2 10 .01 3.3
I Michel €2 <10 8,543 3.2
Seleniua (1 {1 1.102 403
Vanadlun 3 <10 Y 2.108
I Linc 2 20 12.273 s.072
Uraniue (as V) <1 7 2.3 1.982
I Radiua=-2240pCH70) 0.1 0.9 o322 250
25k
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shown in Table J.6. The perind of record for this dats is 30 years, from 194)
through 1970,

In keeping with SCS recommercations, FEN Intends Lo contain potential
runoff within the lrrigated sltes by comstructing level diversions or berms
around down gradient edges of 1he sites. In addition, potential storm water
runofll from drainage areas alove the irrigation sites will be diverted sround
lrrigated arvas.

Adriculivral Praciices

The Section 19 slte will be Jefl as native grass rangeland, while crops will be
planted In the Section 13 aite. The erps proposed lfor use in Section 1)
ineivde the following: '

" Tall wheat grass

] Weslern whes! grass

‘. Orchard grass

. Alfalla

' Reed Canary grass

These crops were sel 'eled alter Ciscussion wilh Mr, Leonare John of the Soll
Corservation Sarvey offies located in Crawford NE, and Mr. David Sharahan
of the Soll Conservation Survey office In Scotisbiufll NE.

FEN proposes to lrrigate during the growing season (approximately Apeil to
Seplember) and al other times, as appropriate. As noted previously, It may
oceasionally be necessary 1o Irrigate al other limes of the year. At the
present time pians are 10 plow the crops under al the appropriatie tlime. In
ihe future, FEN may barvest crops from the wastewater irrigation sites.

Total Acres of Land Applicalion ;
FEN proposes 10 econduel watlewsler Irrigation cn (1) spprosimately 80 acres

located in ihe NE4 of Section 13, TIIN, R5IW and (I) approximately 40 acres
located In the SE4 of Section 19, TIIN, RSIW (see Figure 3.1).

25
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Jamuary
February
March
April

May

Jure

July
Auguil
Seplember
Ociober
November
December

Year

TABLE 3.8

PRECIPITATION TOTALS
WATER EQUIVALENT
CHADRON, NEHRASKA
Mean Precipitation
cm in
1.4 841
o 037
.18 .37
“n 1.61
7.51 .98
L4 bR}
5.4 .14
2.48 0.97
3.3 1.3]
bR 0.83
1.09 0.43
0.99 0.39
15.42 15.56

Period of Record: 1941 througn 1970

26
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40 GUBSURFACK DATA

“1

Groundwalgr Qccurrence and Movemeny

in 1pe vicinity of Ihe proposed waslewaler lrrigation 3'' & there are four
potential sources of groundwaler; an unnamed alluvial aguifer In the English
Creek and Squaw Creek alluvium, the Drule aquifer, and Lhe Chadron aquifer.
Of these, only the Drule aguifer Is sultable as & source of domestie waler
supply. The alluvial squifers are not used as a domestle waler supply withia
the proposed Irrigation areas or within 1/2 mile down gradieni. The Chadron
aquiler s not sulled a3 a source of domesile waler supply because of Its poor
chemical and radiclogicel quality.

Water producing rones within the Brule formation vary from about 40 to 130
feel below ihe ground surface st ihe propased lrrigation sites. Waler level
data from the Crow Butle Uranlum Project Application and Supporting
Environmenial Report for USNRC Commercial Source Material License, show
that the reglonal plezometric gradient of the Urule aguifer Is toward Lhe
north-northwest. Therelore, the direction of regional groundwater flow In
this aguifer Is toward 1he norihnorthwest, Figure 4.1 shows regional
potentlometric surface water levels within the Brule Formation,

It should also be noted that the Soll Conservation Survey (SCS) Dawes County
Soll Survey describes the deplh to the seasonal high waler lable within the
proposed Irrigation areas as grealer than 10 feel. FEN Intends lo limh
ireigation application amounts 10 & rale which would preclude soll saturation
beyond & deplh of one or two feet. Irrigation will therefore not affect or
alter the shallow hydrologic regime witkin the irrigaled areas.

27 (revised 6:1-93)
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