Uranerz Energy Corporation ‘ Nichols Ranch ISR Project

3.0 DESCRIPTION OF THE FACILITIES

The Nichols Ranch In Situ Recovery (ISR) Project is divided into two units, the Nichols Ranch
Unit and the Hank Unit. The Nichols Ranch Unit encompasses approximately 1,120 acres of
land, and the Hank Unit area encompasses approximately 2,250 acres of land. The pr_oject units
will contain. all of the proposed operations. The major surface facilities include the central
processing plant, satellite plant, wellfields, and deep disposal wells. The injection and
production proposed - wellfield and - disturbance area for Nichols Ranch Unit will contain
approximately 113 acres, and Hank Unit will contain approximately 155 acres. - The deep ._
disposal wells will be desi'gned for at least 100 gallons per minute (GPM) flow rate each and B

have a maximum injection pressure less than the fracture pressure of the formation.
3.1 IN SITU RECOVERY PROCESS AND EQUIPMENT .

Uranerz plans to mine the Nichols Ranch Unit (T.ownship 43N, Range 76 West; S_ections 7, 8,
17, 18, and 20) and Hank Unit (Townéhip 44N, Range 75 We’st-, Sections 30 and 31
Township 43N, Range 75 West, Sections 5, 6, 7 and 8) ore zones using the in situ recovery (ISR)
extraction method This is the same method that is used by Power Resources Inc (PRI) at the
Smlth Hrghland mine in the southern. Powder River Basin and is the ‘same method used by .

COGEMA (AREVA) at the nearby Christensen Ranch Site.

The ore zones at the Nlchols Ranch Unit and -the Hank Unit will be d1v1ded 1nto 1nd1v1dual‘
productlon areas where. injection-and recovery “wells will be installed. As typical with the above ,
mentioned commerc1a1 operatlons, the wells will be arranged in 4-spot, 5-spot or 7-spot pattems.
In some situations, a line-drive pattern or staggered line-drive pattern may be employed.
Horizontal and vertical excursion monitor wells will be installed at each wellﬁeld as dictated by
geologic and hydro- geologlc parameters, and as approved by the Wyomlng Department of
~ Environmental Quality - Land Quality Division and the United " States Nuclear ‘Regulatory -

Commission. The facilities will be constructed according to acceptable engineering practices.
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3.2 SITE FACILITIES LAYOUT

The Nichols Ranch Unit Will consist of a complete processing plant including auxiliary facilities
such as office, change room, lahoratory, maintenance and deep disposal well. The processing
plant will have the capability of concentrating the wellfield recovery solution obtained from
“wells installed in the Nichols Ranch Unit ore zone. Figure 3-1 (see map pocket) is a site facility
‘ diagram of the Nichols Ranch Unit. This figure shows the location of the major surface

facilities.

In addition, the Nichols Ranch Unit processing facility will have excess installed capacity to |
process uranium loaded resin or yellowcake slurry'from the Hank Unit Sat_ellite plant. - The
accumnulated uranium values from both ore zénes will then be processed into a dry yellowcake
concentrate-, pacl<aged in approved 55 gallon steel diums, and trncl(ed off site for conveyance- to
the licenscd- uraniurn conversion facility_ of choice.__‘ At the Hank Unit there will be a plant -
building, maintenance building, and deep disposal well. A site facllity diagram showing the

major surface buildings for the Hank Unit is presented in Figure 3-2 (see map pocket). =

| _The central processmg plant at the Nichols Ranch Umt and the satellite plant at the Hank Un1t '

will each have a concrete foundatlon The concrete foundatlon will have concrete curbed side

- walls The height of the concrete sides will be such that _the,curbed foundation will contain the *

volume of the largest tank located at that Unit. Any-of the spills located within'the curbed '

foundation areas w1ll be considéred contarned spills.: The- Unit’s foundation will be sloped - -

toward mnltlple sump pumps. If the sump pump is in a productron area, the fluid may be
pumped back into the process circuit. However, all sump pumps will also be routed to the waste

tanks.to be pumped down the deep disposal well.

3.2 2 1 Nlchols Ranch Unit — Central Processing Plant

At the Nichols Ranch Unit processing facility, most of the process equipment will be housed in

an apliroximate 150 x 250 ft metal bui_lding with eave heights less than 50 ft. The major process
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equipment is shown in F igure 3-3 (see map pocket), with some of the bulk chemical storage
tanks located outside of the process building. The major equipment inside the process building
wi_ll' be the ion exchange circuit, the lixiviant make-up circuit, the elution/precipitation circuit,
and the yellowcake drying facility. During restoration, the water treatment system for aquifer

restoration will also be located in the process building.

The yellowcake drying and drumming facilities will be located at one end of the process
building. Due to the height of the dust abatement equipment, the building’s eave height is
fapp'roxi'r‘nat’ely 40 ft at this end. A yellowcake storage area will be 1ocated adjacent to the -
yellowcake drying and packaging area. This will be an enclosed, heated area approximately
60 x 60 ft. By storing the drummed yellowcake within an enclosed area, employee safety will he_-
"'irnproy_ed (no snow. or ice to work around) and the packaged pfoduct will be secured. under

locked conditions. -

An ofﬁce building, now planned to be approximately 150 x 60 ft, will be located adjacent to the
. process building. The office will be near the pfocess building to allow use of a centralized lunch
room and restroom facilities. In addmon to office spaces for professional staff; a central security
'monltorlng room, computer server room and the on-s1te laboratory will be located in the ofﬁce

building.

A second aux111ary building (malntenance building) will house the vehlcle electrlcal and :
' rotatlng equlpment malntenance area, as well as prov1de an area for additional ofﬁce spaces for

field and operatlng personnel The first aid area may be located in- the malntenance bulldlng

3.2.2 Hank Unit — Satellite _Facility |

The. Hank Unit satellite facility wiil consist of an'ion exchange cir'cuit and lixiviant make-up
circuit, bleed treatment and disposal well. Most of the process equipment will be housed in an
approximate 80 x 160 ft metal building with eave heights less than 40 fi. The process equipment -

layout_is shown in Figure 3-4 (see map pocket) with some "cf the bulk chemical storage tanks ,
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located outside of the process building. Carbon dioxide will be added to the lixiviant as the fluid

. . exits the Hank Unit satellite facility and returns to the header houses where oxygen and/or

" sodium bicarbonate could be added prior to 1nject10n into the wellfield. .

3.2.3 Process Description

. 3.23.1 Uranium:Récoverv. .

' The proposed uranium in situ recovery (ISR) prdcess has been successfully tested at the
Ruth R & D project and at a commercial scale at other ufanium ISR extraction properties in
Wyoming incAluding-the nearby Christensen Ranch Mine. This process, involving the dissolution .
of the water soluble uranium compound from the mineralized host rock at neutral pH ranges,

- consists of two steps. First, the uranium is oxidized from the tetravalent to the hexavalent state

~with an oxidant such as oxygen or hydrogen peroxide. Second, a chemical compound such as a -
baking soda (NaHCOs) is used to complex the uranium-in the solution if needed. The uranium
rich solution (typically 20 mg/l to 250 mg/l, but may be higher or lower) is transferred from the -
production wells to the précessing facility nearby for uranium concentration with ion exchange

resin. Figure 3-5 (see map pocket) shows a general flow process schematic.

- 3.2.3.2 Lixiviant Composition -
" The lixiviant for the in situ uranium recovery Iiroccss is-a dilute carbonate/ bicarbonate aqueous o
s’olutibﬁ that is fortified with an oxidizing agent. - During the injectioﬁ of lixiviant, oxygen or
hydrogen -p¢roxidé will be -added to oxidize the Vuranium underground. A small amount of.
chlorine or sodium hypochlorite approximate:ly 3 mg/1 as chlorine, may be added to the injection
solutlon to prevent bacterial plugging of the injection wells.* Carbon dioxide is provided to lower
the pH to about neutral. Addmonally, carbon d10x1de dissolved in water provides another source
~ of the carbonate/ blcarbqnate ions. Finally, sodium carbonate/ bicarbonate may be used to-adjust

- the carbonate/ bicarbonate concentration.
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The barren solution that leaves the uranium ion exchange system will be refortified with
chemicals prior to the re-injection into the ore zone aquifer. The process continues until the

economics become unfavorable.

3.2.3.3 Process Plant Circuits

The proposed Nichols Ranch Unit processing plant will have three major solution circuits: 1) the
recovery/ extraction circuit, 2) the elution circuit, and typically 3)-a yellowcake slurry production -
circuit. The system is designed to recycle and reuse most of the solutions inside each circuit. A
small bleed will be taken from each circuit to prevent bulldup of undesirable ions. This bleed

solution w1ll be. routed to the deep disposal well.

The recovery/extraction circuit includes the flow of lixiviant from the wellfield to the sand
ﬁlters, or _direcﬂy ro the ion'exchange columns and back to the wellﬁeld_. The urahium,that is
liberated underground, -is extracted in the ion exchange system of the process plant. The bleed
from the circuit is permanently removed from the lixiviant flow to create a “cone of depression”
in the wellfield’s static water level and ensure that the lixiviant is contained by the inward
movement of groundwater within the designafed_ recovery area. The bleed is disposed of by .
means of injection into Class [ - Non Hazardous approved deep disposal wells: The volume of
the _concentrated'bleed is approximately 0.5% to-1.5% of the circulating lixiviant flow for the

Nichols Ranch-Unit and 2.5% to 3.5% for the Hank Unit.

" The Nichols Ranch Unit elution circuit is designed to release the uranium from the loaded ion
exchange resin by applying an aqueous solution of salt and sodium carbonate or sodium
bicarbonate to the loaded ion exchange resin: The uranium coneerltration in the eluate will be

: bu11t up ata controlled concentratlon range of between 20 to 40 grams per liter. This uranium

rich eluate is- ready for the de- carbonatlon process that occurs ‘in-the uranium pre01p1tat10n -

circuit.
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The yellowcake -production circuit starts when the eluate is treated with acid to destroy the
carbonate portion of the dissolved uranium complex. In addition to adding the acid slowly, a
common defoamer may be used to reduce the foaming activity. The precipitation reagents,
hydrogen peroxide and sodium hydroxide, or ammonia are added to the eluate to precipitate

uranium yellowcake. The yellowcake slurry is then filtered, washed, dried, and drummed.

A bleed from  the elution and the yellowcake precipitation circuits is used to control the -
concentration of undesirable ions such as sulfates. The chemical strength is refortified during

eachcycle. = -

3.2.4 Chemical Reactions .

3.24.1 Underground Recovery -

Oxidation of tetravalent uranium is achieved by using oxygen or hydrogen peroxide. For
economic reasons, oxygen is widely used in commercial applications. Uranerz will use oxygen
as. the primary oxidant; however, hydrogen peroxide may be used if needed to increase the

oxidation pqtehtial in the lixiviant,

The end product of the. carbonate/bicarbonate c'oniplexing process can -be. identified as
_uranyl-dicarbonate, [_UOz(CQ3)§]2' (UDOC), at neutral pH ranges and. as. uranyl-tricabonate,
[UO(CO;)]* (UTC), at more alkaline pH ranges. - ‘ " -

o The chemical reactions for-the alkaline r_ec'ov'ery proéess are listed as follows:

Oxidation: U0, + % 0,,= UO;
' - UO,+Hy0,=U0;3 + H,0

Complexing; 'UO; +2HCO;3- = [UOK(COs),> + H,O
' - UOs3 + 2HCOs- + CO3- = [UO»(CO3)s]* + HyO |
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- 3.2.4.2 Ion Exchange

A strong base resin will be used for the ion exchange of either the uranyl-dicarbonate complex,
[UOz(COg)z]z' (UDC), or the uranyl-tricarbonate complex, [UOZ(CO3)3]4' (UTC), in the process
plant. » ' ' ‘ |

The chemical reactions are listed as follows: -

- [UOK(COs),T* + RY = R[UOK(CO3),]
- [UOK(CO3)3]* + 2R* = Ry[UOH(CO3)3]

R denotes the active site on the ion exchange resin.
The barren lixiviant will be reconstituted to the proper bicarbonate strength if needed prior to-

- wellfield injection. Sesqui-carbonate, soda ash, and/or carbon dioxide will be used, if needed, to

- maintain proper sodium bicarbonate strength. Carbon dioxide mayalso be used to adjust the pH.

- 3.2.4.3 - Elution Process and Resin Handliné 7
‘The resin is ready for elution when it is fully loaded with uranium. -The elution process reverses™ -
the loading rjcactions for the ion exchange resin and strips the uranium from: the resin. The eluant
‘will be an aqueous solution containing salt and sqdiﬁm'cafbonate and/or sodium bicarbonate.

The éhemical reactions are listed as follows::

R[UOACON]=  [UOKCOsI +RY
Ro[UOx(CO3)5] = [UO(COs)]" +2R*

The elution circuit at the N_ibhois Ranch Unit facilitﬁl will be designed to also acé_cpt and elute -

‘uranium loaded resin from other satellite operatibns. A DOT approved trailer will be used to :
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transport the resin to and from satellite facilities. The resin will be hydraulically removed from -
-the trailer and screened to remove formation sand and other debris. . Once screened, the resin will

flow by gravity into a dedicated elution vessel where the resin will be contacted with eluant. -

3.2.4.4 Yellowcake Production

Yellowcake will be produced from the rich eluates that are processed at the Nichols-Ranch Unit.
'Thc eluate from the elution cireuit will be de-carbonated by lowering the pH below 2 with acid.
The yellowcake product will be precipitated with hydrogen peroxide and a base such as sodium

“hydroxide or ammonia.

De-carbonation: C [UOKCOs,)* + 4H = U0 + 2C0, + 2H,0
: ' " [UOKCOs)]* + 6H' = U0 +3C0, + 3H,0

Precipitation: U0+ Hy0, + 4H,0 = UO4-4H,0 + 2H"

The precipitated yellowcake slurry will be transferred to a ﬁ_lfer where excess liquid will be
rémpyed. Following a fresh water wash step that will flush the dissolved chlorides, the resulting
- product cake will be transferred to the yellowcake dryer which further reduces. the moisture

conterit, yielding the final dried free ﬂobwi‘ng product.

The yelldwcake dryer will operate under a vacuum. 'The —'use_ of vacuum -conditions lowers the -
temperature at ‘which the yéliowéake solids afe dried (typically 165 F to 190 F). At these
températu_res, water sblublé uranium oxides _and'othér 'comp‘ounds are not formed. In addition,
thé vacuum draws solids and water \;apor toward theAsyst-em’s interior preventing unwanted dust
releases.  This _type’ of 'dryer.' is the same- design that has been. -suCCessfully Qéed by

Power Re'sourcevs Inc. (PRI) at the Smi_th-Highland mine in the' southern Powder River Basin.
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-+ 3.2.5 Flow and Materlal Balance

The ion exchange system for the Nichols Ranch Unit is designed to accommodate flow rates up
to 3,500 GPM. In order to contain the lixiviant within the designated wellﬁeld recovery area, a
- small portion of the barren solution is withdrawn from the ion exchange circuit. The amount of

bleed is estimated to be in the average range of 1% of the overall flow rate or equivalent to about -
35 GPM.

The ion exchange system for the Hank Unit is designed for flow rates up to 2,500 GPM.» The
average bleed rate for Hank Unit is estimated to be 3% or equivalent to about 75 GPM. The

bleed rate estimates are discussed in detail in Section 3.4.8 of_ this Chapter.

The bleed solution is to be uSed fo rinse and clean -up freshly eluted resin, nlake -up fresh eluant
in the elution c1rcu1t back wash sand filters, and wash yellowcake 1f necessary A flow and
materlal balance for the two Units are presented nominally in Figure 3- 6 (see map pocket). The
flow shown is an example capacity for the facilities and does not represent any design or

-regulatory limits. A water balance is shown in Figure 3-7 (see map pocket).

7 3.2.6 Sources of _Plant Liquid Effluents and Disposal Met.hods -

' L1qu1d effluents are expected to be generated from well development water, pumping test water,
.process bleed process solutlons wash—down water, and restoratlon water. The water generated
» ‘during well. development and pumping tests is- expected to™ satisfy WDEQ- WDQ Class I\Y
- (Livestock) standards at a minimum and has mlnrmal potentlal rad1olog1cal impact on soils or
- surface water. No alternate handllng or d1sposal method is requlred allowmg water to be :

pumped onto the ground

,The process bleed and wash down water will be transferred toa deep dlsposal Well This deep™ -

dlsposal well will be equlvalent in de51gn and depth to ex1st1ng deep disposal wells at similar in -
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situ uranium recovery sites. This deep disposal well will be permitted through the WDEQ and

operated according to permlt requlrements

The restoration water will be treated by reverse osmosis or other purification technology. The
_treated restoration water will be re-injected into ‘the process with the restoration water bleed

transferred to the deep. disp,osal well.

Uranerz plans to use two Class I — Non Hazardous or Class V deep disposal wells. One of the
deep disposal wells (DDW) will be IOCated at the Nichols Ranch Unit'and one will be located at
the Hank Unit. Uranerz will likely permit two DDW for each unit, but will initially only install
one at each Unit. The DDWs will be permitted through- the Wyoming Department of
o rEnvironmental Quality — Water Quality Division, which has primacy from the EPA. Urarierz is
Aexpecting a 100 GPM flow into each of the DDW.- As req.uired', the disposal wells will be
completed 1n approved forrn_ations. A typical deep disposal well designvis_ depicted in Figure 3-8

(see map pocket). The exact locations will depend on field placement.

For the Nichols Ranch Unit there are three types of liquid effluent that will constitute the bleed
that can be up to 35 GPM: 1) the wellﬁeld bleed, 2) the elution circuit bleed, and 3) the general‘
plant waste (resm wash, filter backwash etc). A small quantlty of water ‘about 1 to 2 GPM, may .

'_be 1ntroduce_d~from a permitted water well for plant wash down and yellowcake wash.

Surge capacrty is an 1mportant factor in malntalmng balance w1th1n‘the main processmg plant and
the satelhte_plant “The Nichols Ranch main processmg fac1llty has four large tanks with a
capaéity of over 17,000 gallons each. At a fill rate of Y GPM, the surge capacity has
apprbximately 24-hours. The Hank Ranch. satellite. facility has six large tanks with a capacity of
over 17, 000 gallons cach. At a fill rate of 77 GPM the surge capac1ty has approx1mately ,
22-hours. The waste tanks are shown on Figure 3- 3A Nichols Ranch Unit Process Flow Diagram
“Details (see ‘map pocket) and Flgure 3- 4A Hank Unit Process Flow Dlagram Detalls (see- map"
pocket). ) o )
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Uranerz has three possible solutions to manage surge capacity. One option would be to rent large
capacity bladder tanks with secondary confinement. A second option would be to haul the
solution over to the other site (Nichols to Hank or Hank to Nichols), and a third option would be
to reduce production to minimize the waste tank fill rate, thus minimizing the volume of solution

needed to be sent down the deep disposal well.

Nichols Ranch Unit 1% Bleed

Production Only . B
Deep Disposal Well ODW) Flow ~ +100 -GPM
Production Flow to DDW : (40 GPM .
Other (112 GPM
Remaining Balance . -~ 458 GPM-

Production and Restoration

Deep Disposal Well (DDW) Flow - - +100 GPM

Production Flowto DDW ~~ ~ ()40 GPM~
~ Restoration Flow to DDW - ()57 GPM
Other : (112 GPM

Remaining Balance . : -+l GPM-

_ Restoration Only

" Deep Disposal'Weil (DDW) _Fjow S +100 GPM
~ Restoration Flow to -D.DW“» S (-590_ 'GPM '
Other 0 (-2 GPM
. Reméining Balance: : - +8 GPM
Hank Unit 3% Bleed
-Productioﬁ'(_)nly o I ’ ,
- - Deep Disposal Well (DDW) Flow - +i00 GPM
Pfédu;:tion Flow-to DD_W : N '(-)75> _GPM o
Oher =~ ()2 GM
’Réniaining Balance: - - 423 GPM.
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Production and Restoration

Deep Disposal Well (DDW) Flow +100 GPM .
~ Production Flow to DDW ()75 GPM
Restoration Flow to DDW (-)22 GPM
' Other (-)1-2 GPM
Remaining Balance +1  GPM
Restoration Only ,
Deep Disposal Well (DDW) Flow +100 GPM -
Restoration Flow to DDW ' ()90 GPM . |
Other | ()12 GPM
Remaining Balanee +8 GPM

For the restoration- operatlon reverse osmos1s or other purlﬁcatlon technologles w1ll be used to

treat the recovery solutlon from the spent production areas. The groundwater restoration plan 1 is

discussed in detail in Chapter 6.0. For a typical restoration schedule, the anticipated liquid

effluent flow rates are:

" Pore Volume - Gross Wate_r Withdrawn
st 50GPM - 50 GPM
2ndtoSth -~ 200 GPM -

6th . - S0GPM -

s ant1c1pated to be approx1mately 50 GPM

3.2, 7 Alrborne Efﬂuents and Solld Wastes -

Net Water Consumption

50GPM

50 GPM

- The average annual net water consumptlon from the ore zone aqulfer durlng restoratron activities

The potential efﬂuents that will need to be controlled for the. Nichels Ranch ISR Project include

radon, radloactlve partlculates in air, and radlonuchdes in liquid ‘streams. - The effluent control '

for. gaseous and airborn partlculates and 11qu1d and sohd wastes are dlscussed in detail in
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Chapter 4.0. For solid waste Uranerz will obtain an agreement with a licensed -and approved
11e. (2) by product disposal facility. Uranerz will notify the NRC in writing within 7 days if the
. agreement explres or is terminated, and Uranerz will submit a new agreement for NRC approval
wrthm 90 days of the expiration of the termination. Uranerz plans to have readily available the
most current safety equipment and personal protective equipment at the N1chols Ranch Unit and

the Hank Unit.

The locations for potentral sources for radiological emissions in the CPP are the IX columns, the
) elutron circuit area, the precipitation circuit, rotary vacuum dryer room; and yellowcake storage"
‘area. In the IX column, elution, and precipitation area, radon_ could be present. In order to
prevent radon build up, building ventilation systems and tank vents wll_l be used. The dryer room
‘and yellowcake storage area could have the potential for radiological 'airbOme_particulates if the
yellowcake is released. To protect against the airborne release of air partiCulates a rotary-
vacuum dryer will be used along with ventilation and dust collection equlpment such as
baghouses w1ll be employed. Each of these areas will be monrtored as described in Chapter 5.0,

Section 5.7.2. Figures 5-2a and 5-2b show the areas where monrtormg will take place.

The Hank satelhte locatlon may have the potentlal of radon in the IX column area. Burldmg;
ventllatlon and tank vents will be used to prevent1ve/m1t1gate any potent1al release of radon in .

this area.

Chem1cals used in the processmg of uranium will be stored and located in areas where they
should not have any effect on radrologrcal em1ss1ons The effects of potent1al acc1dent scenarros :

_ such asa plant fire are drscussed in detail in Chapter 7.0.
3.3 CHEMICAL STORAGE FACILITIES
- 'Uranerz plans to use»chemica’ls to extract uranlum; process waste water, and restore"g’roundvvate'r.

"l‘he'_Nichols Ranch Unit and the Hank-Unit will store chemicals that are both hazardous :and non

hazardous. The different types of chemicals will be stored in separate locations. Any bulk
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hazardous materials that could inipact the radiological safety of the facility will be isolated and
stored in accordance -with regulatory agency requirements_. Chemicals that are considered _

nonhazardous and will not affect radiological safety can be stored inside the main buildings. A

list of possible chemicals to be used at the facilities include: -hydrochloric acid, hydrogen o

peroxide, sodium chloride, sodlum hydroxide, sodium hypochlorite, ammonia, oxygen, carbon
dioxide, sodium carbonate, and sodium bicarbonate. Material Safety Data Sheets . (MSDS) for
each of the chemicals will be reviewed'for facility safety and for radiological effects and the

sheets will be located at the Nichols Ranch Unit and the Hank Unit.

3.3.1 Process Related Chemicals

Chemi’cals that are considered hazardous and have the potential to effect radiologiCal ‘safety are
- ammonia (pH adjustment) hydrogen peroxide»(nranium precipitation and oxidant in lixivi'ant)'
, and hydrochloric acid (pH adjustment). These chemicals will be located outs1de of the maln

processing building. They w111 be separated from 1ns1de the process area unt11 their addrtron |

‘point. The outside storage location may have a concrete curbed secondary contarnme_nt basin for
the tanks.

. Oxygen (oxidant in lixiviant), sodium hydroxide (pH adjdstment) sodium hypoChlorite carbon . -
diox1de (carbonate complexing), sodium. carbonate/bicarbonate (carbonate complexing and resin _

_ regeneratlon) and sodium chloride (resin regeneratlon) are. the other bulk chemicals used for
processing the uranium. The carbon dioxide.is typically stored outsrde and is added to the
lixiviant before the flow leaves the i ion exchange facﬂitles Oxygen can also be stored centrally

' I' so that 1t can be ‘added to the 1nJect10n stream in each header house or if necessary. the oxygen
can be added down hole with - 1nd1v1dual spargers. ;The sodium hydrox1de, sodlum

carbonate/bicarbonate, and sodium chlorrde will be stored 1nside the main processing plant near

. - the point of addition:’

Chemrcals that could be located at the Nlchols Ranch Unit 1nclude hydrochlorlc a01d hydrogen

_ peroxrde sodium chloride sodium hydroxrde sodrum hypochlorrte ammonia, oxygen _carbon -
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dioxide, sodium carbdnate,- and sodium bicarbonate. Chemicals that could be located at the
Hank Unit include: oxygen, sodium bicarbonate and carbon dioxide. During groundwater
resforation activities, hydrochloric acid may be located at the Hank Unit. The hydrochloric acid
will be located in a secondary containment basin. Sodium carbonate and/or sodium bicarbqnat_e
could be located at the Hank Unif for leaching. Figures 3-1 and 3-2 (see map pbcket) show the

storage locations.of chemicals for the Nichols Ranch Unit and the Hank Unit, respectively.

Standards for transporting, hahdling,. storing, and managing hazardous chemicals have been
’develqped by regulatory agencies. In reviewing the on site chemicals, anhydrous -ammonia is"
likeiy to be the most hazardous chemical with the greatest impact to chemical safety. »Ur’an'erz
may use sodium hydroxide or ammonia. If ammonia is used, the ammonia systerﬁ at the Nichols -

Ranch .Unit will be reviewed and follow "accepted: Environmental Protection Agency (EPA)

' regulations for on site quantities. To prevent unintentional releases of hazardous chemicals and

. limit potential impacts to the public and environment, the Risk Management Program (RMP)

regulations require facilities to- comply with certain actions. The actions include accidental
release modeling, documentation of safety information, hazard reviews, operating procedures,
safety training, and emergency response preparedness, Uranerz will comply with the RMP

regulations if on site quantities of anhydrous ammonia require such actions. .

. 3.3.2 Nonprocess Related Chemicals - -

Chemicals that are noﬁprocéss' related ‘mat'er'ials are stored -at the Nichols Ranch Unit-and the

Hank Unit. _A’I_"he'materials’include gasoline, diesel and ‘propane. Since these materials are

_considered flammable and/or combustible, the bulk quantities are stored outsidé of the main
buildings. The storage tanks are located above ground and within secondary containment basins

in _dompliancé withi local code. - -
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3.4 WELLFIELDS

3.4.1 Ore Zone

The ore zones for the Nichols Ranch Unit are 300-700 ft below the surface and occur in two long
narrow trends meeting at the nose. The nose is the northwest corner of the ore zone where the
two narrow trend_s meet to form the tip of the geochemical front. The Hank Unit’s ore zones are
approximately 200-600 ft below the surface. The depths of the two units depend on the
topography, the changes in the levels of the formation and thes_tratigraphic horizon.  The host
sand for the Nichols Ranch Unit is designated as the A Sand and the Hank Unit host sand is
designated as the F Sand. ‘The average grade of the two units is 'above,t).l%,_ the average

thickness is above seven feet, and the combined areai-distribution is near 100 acres.

'3.4.2 Wellfield Areas

Wellﬁelds are designated areas above the ore zone that are sized to reach the desired production
goals. "The ore zone is the geologlcal sandstone un1t where the leaching solutions are injected

' and recovered in an in situ recovery wellﬁeld and it is bounded between 1mpermeable aquatards. '

" Production areas are the individual areas that will be mined in the wellfield. The injection and-

~ recovery wel_ls are completed in the ore zone intervals of the -production sand. Horizontal

monitor wells are'llocated in ,a_rin_g a‘ronnd'- the ‘wellfields. - The sc.reened‘interva_Is for the -
- excursion ‘monitor wells are across ‘the entire production zone. Vertical monitor wells for
“overlaying and unde_rlying ‘_‘aqnifers are installed accordingly for one monitor well for every
4 actes of wellfield area. The distance between the monitor vs:/.ellsin‘the same aquifer shall not -
exceed 1,000 ft, 'and-all monitor '\QVells are installed within the ,production' area unit.” The final

 locations of the horizontal and ‘vertical monitor wells will be s_ub_rnitted, in the Production Area -

3 Purnp Test Document as described in Section 5 7 8. This i‘s becausé the actual locations might -

need to be changed because of topography, _access etc. Flgure 3-8A Nichols Ranch Unit Proposed o

o Momtor Well Locatlons shows the proposed momtor well locatlons for the Nichols Ranch Unit, and_ .
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Figure 3 8B Hank Unit Proposed Monitor Well Locations shows the proposed monitor well
locations for the Hank Unit.

3.4.3 Wellfield Injection and Recovery Patterns

The patterns for the_ injection and recovery wells follow the conventional 5-spot pattern.
Depending ori the ore zone shape, 7-spot or line drive patterns may be used. A typical 5-spot
pattern is shown-in Figure 3-9 (see map pocket) and contains 4 injection wells and 1 recovery
well. The dimensions of the pattern vary depending on thel ore zone, but.the' injection wells will
likely be between 50 and 150 ft apart. In order to effectively recover the uranium and also to
complete the groundwater restoration, the wells yvill be completed so that they can be used as
either injection or recovery wells. The leaching solution will be injected into the injection wells,
and the solution will be recovered: through the recovery- -wells. To create a cone of depresswn in
- the wellfield, a greater volume of water is recovered than 1njected The excess water or wellfield -
bleed w1ll be disposed of i in a Class [ deep disposal well. W1th the cone of depression being
 created, the natural groundwater movement from the surrounding areas is toward the wellfield

_providing an additional control of the leaching solution. -

Wellfield bl'eed' is defined as the difference between the anlount of solution injected and )
produced. - The bleed rate is anticipated to average 1% of the total product1on rate for the Nichols. »
: Ranch Unit and up to-3% for the Hank Un1t Over- productlon can.be ad]usted to guarantee the ]
» horizontal ore zone momtor wells are 1nﬂuenced by the cone of depress1on from.the wellﬁeld
bleed.

Dependmg on 1 the ox1dat10n requlrement of the formation, the injection wells may be equipped'
fw1th down hole oxygen spargers w1th oxygen belng metered through 1nd1v1dual rotometers S0
that. each well can be controlled as to the amount of oxygen concentration it receives, or a header

) house oxygen. mamfold distributor will be mstalled
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The Nichols Ranch Unit and Hank Unit wellfields will have header houses that_ contain
manifolds with valves, piping, and instrumentat_idn for injection and recovery wells. The header
houses will contain the electricél closures, flow metering, posSible'oxygen rotometers, and/or
final injection filtration. Each header house will contain up to 60 well accorﬁmoda_tions. There

are two possible designs for a typical header house, and they are shown in Figures 3-9A-Header

- House Details (see map pocket) and 3-9B Header House Details Ground Level (see map pocket),

and the details of the piping and instrumentation for the head“er. house is shown in Figure 3-9C

Header House Piping and Instrumentation (see map pocket).

The header houses will be metal buildings. There are two .possible dcsigné_ for the buildings and

-~ foundations. Dependihg on the terrain and logistics in the w_ellﬁeld, one of the two designs will

be used. Design A will have the metal building set on top of a concrete foundation. The
concrete foundation will have grating, which will allow access to the subfloor confaining valves
and hose runs. The maximum dimensions for the header houses will be up _t'd 40 by 20 ft with a
6-inch concrete péd_ﬂbor. ‘The floor will slope to a-sump with an automatic level conthl pump.
The sump willb pipe to the recovery line and will include check valves. Design B will have the
metal building set on a bermed pad. The inside of the building will be designed so that the main
cdnne_ction, valvés a hose behihd one of two walls that run the léngth of t_he heéd.er‘hbuse. The .

walrls will'be 3- to 4 ft from the building édges, and'thus ailow for maintenance and operators to

conduct their inspections eind work on'the ground level, and not in the subfloor area.

There are two separate sélﬁtion trunk lines connecting the header houses. One of the trunk lines

‘will take the recoVefy'solutions from the header houses back to the proCeSsing plants, and the
othet trunk line will take inj ection fluid from the plants ot to the header houses for injection into

o théfwel_lﬁelds. The actual number of header hduses_yvill depend on field ﬁlacement of wells. -

--At each header hodse the individual 'injectidh and recovery flow and Epre'ssu.rq readings will be

monitored. Individual well flow"readings will be recorded on a shift basis, and the overall -

~ wellfield ﬂowr’afes will be _balaﬁced_at least once per day. Av'it'ernately,. flow and totallizer data . -

‘vs./ill bé't.r-ansferred-to the main or'satelIi—te plant and checkéd éutbniatic_:aﬂy. Thev»r'ec—ovéry'an’d
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injection trunk lines will have electronic pressure gauges and the information will be monitored
'from the Unit’s control room. The control system will have high and low alarms for pressure
- and flow. If the pressure and/or flow is out of range the alarms will alert personnel to make

“adjustments, and certain ranges will signal automatic shutoffs or shutdowns.

High density polyethylene (HDPE), Polyvinyl chloride (PVC), and/or stainless steel piping are
used in the wellfield. The piping wculd be designed for an operating pressure of 150 psig. :
However, the equipment will be operated at pressures less- than or equal to the.designe-‘d piping
and cther equipment ratings. If higher operating pressures are needed,the- overall system' would

be evaluated and materials of construction with appropriate pressure ratings would be used.

~ Some of the lines from the ion enchanges_facilities,i header houses, and individual well lines may
: he buried to prevent freezing.» Other ISR» sites in Wyo_minig*ha’ve:successfully buried -pipelines to '
protect them from freezing; -_.S'u_ch, as, CO_GEMA; Christensen Ranch and' CAME_’CO_’S"Smith‘
Ranch Highlands operation.- o ‘ - -

3.4.4 Wellfield Operations — Production Areas

ch ‘plan producticn,‘ 'develop_‘ extraction - schedulés, establish baseline data, rcomply with

monitoring requirements and complete ’restoration the Nichols Ranch Unit will be divided into -

 two production areas. The Nichols Ranch Unit (NR) contalns the. central processmg plant with

- two productlon areas, NR Productlon Area #1 and NR Productlon Area #2. As'the product1v1ty

B or head grade of some patterns for the NR Production Area #l decrease below the economic

limit, replacement patterns for the NR Production Area #2 will be: placed 1ntoroperat10n in order g- S

to maintain the desired ﬂow rate and head. grade to the processmg plant Eventually, all the
pattems in NR Productlon Area #1 will reach their economic limit and all production ﬂow in that
area will cease. At that t1me all productlon flow will be coming-from NR Productlon Area #2 -
: -and restoration activities w111 commence at NR Production Area #1. " Figure 3- 10 (see map
o 'pocket) shows the two Production Areas for Nichols Ranch A characterlstic flow rate for each -
" of the two N1chols Ranch Un1t Productlon Areas will 1 range from 1 000 3 500 GPM »
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~ The Hank Unit is a remote satellite facility with two production areas, Hank Production Area #1
and Hank Production Area #2. The Hank Production Areas will follow a similar developmental‘,'
production,» and restoration schedule as outlined in the above section for the Nichols Ranchi
Production Areas. The two Hank Production Areas are shown in Figure 3-11 (see map pocket).
A characteristic flow rate for each of the Hank Unit Production Areas will range from

1,000-2,500 GPM.

,A Gantt chart showmg Nichols Ranch and Hank Productlon Areas is shown in Figure 3-12A (see
map pocket) The chart shows the proposed plan for productron groundwater restoratlon and
decommissioning of each production area. However, the plan is subject to change due to
extraction schedules, '-yariations _izvith production - area .recoveries, ‘production plant issues,
economic conditions, etc. The exact annual exiraction schedules will be updated in the Annual
report to the WDEQ. The proposed plan incorporates an adequate 'water‘balance calculations so
that the deep d1sposal well can process the proposed productlon and restoration efforts at any -

given time

.After.each production area is completed, aquifer restoration will begin as soon as practical Ifa
‘ completed production area- is near a unit that is currently being mined, a portron ‘of the first
'productlon area’s_restoration may be delayed to limit interference w1th the current extraction
production area. The exact production area size and location may change based on the final
delinieation results of the ore zone and the actual production performance of the particular ore -

_Zone.

3.4.5 Well Completion

Pilot hole_s for monitor, production? and in;iection wells are drilled through the targeti completion g
interval with a.small rotary drilling 'unit. usi'ngf native mud and a small amount of commercial :

drilling ﬂuid additive for viscosity control'l. The hole is loggéd reamed ’casing set, and cemented |
to isolate the completion 1nterval from all other aqulfers The cement w1ll be placed by pumping

1t down the’ casmg and forcmg it out the bottom of the casmg and back up the casmg drill-hole -
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annulus. The drill holes will be large enough in Vdiameter for adequate sealing and, at any given
depth, at least three inches greater in nominal diameter than the diameter of the outer casing at

that dep_th.,

‘ Typical‘well completion schematics for production wells (recovery and ‘injection wells), and
‘monitor wells are shown on Figures 3-13 (see map pocket) and 3 14 (see map pocket),

respectrvely The well casing will be fiberglass, PVC, or HDPE. The ﬁberglass casing has a
standard joint length of 30 ft and is rated for at least 950_pounds per square-inch operating
pressure. PVC well casing is typically 4- to 6 inches in- diameter and SDR'17 to SDR-26 -
(or equivalent). The PVC casing joints nOrmally have'a length of approximately 20 ft each.

When PVC casing is used, each joint is connected by a water tight o-ring seal.

Casing centralizers, located approximately every 40 ft along the casing, are normally placed

around the casmg to ensure it is centered 1n the drill hole. Effective. sealing materials shall

- . consist of neat cement slurry and/or sand-cement- grout meetmg Wyommg State requlrements

described i in Section 6.0, Chapter 11.0 of the LQD Non Coal Rules and Regulations unless a
variance .is obtained from the LQD Administrator The purpose of the cement is to stabilize and -
"strengthen the casing and plug the annulus of the hole to prevent vertlcal mlgratlon of solutions. »
If needed the upper portlon of the annulus will be cemented from the surface to. stabilize the

wellhead. - Th1s procedure is called ¢ ‘topping off”. Tremie pipes can be used to top off a well. *

 After the well is cemented and the_cement has set, the well.is under reamed in the mineralized

~ zone and completed either as an open hole or it is fitted with.a screen'assembly (slotted» liner), -

which mayhave a sand filter pack installed. between the screen and the under reamed formation. * -

The well may then be air lifted for 30 minutes or more to remove any remamlng drllhng mud‘_ B
and/or cuttmgs A submer51ble pump or small traller mounted air compressor may be run in the‘- |

: Awell for ﬁnal cleanup and/or samplmg
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3.4.6 Well Casing Integrity

After an injection or recovery well has been completed, and before it is made operational a
Mechanlcal Integrity Test (MIT) of the well casing is conducted. For the integrity test, the
bottom of the casing adjacent to or below the confining layer above the product1on zone is sealed
with a plug, down hole packer, or other suitable device. The top of the casing is then sealed in a
similar manner or with a sealed cap, and a pressure gauge is installed to monitor the
pressure inside the casing. The pressure in the sealed casing is then 1ncreased to 125% of the
max1mum operating wellhead casing pressure. A well is considered sat1sfactory ifa pressure
drop of less than 10% occurs over a 60-min per1od A second procedure that uses a 5% pressure

' drop over a 30 m1n period may also be used.

If there are obvious leaks, or the pressure drops by more than 10% during the 60-min 'period or
equivalent per1od ‘the seals and fittings will be reset and/or checked and another test is
conducted. - If the pressure drops less than 10% the well cas1ng is considered to have

- demonstrated acceptable mechanical integrity.

. .jThe results of the MITs conducted during a_quarter;are _documented on a quarterly. base’sj to
include the well _designation, date of the test-, method by which the M-IT ‘was compléted, .
-Veriﬁcation of whether the MIT was or was not established test duration, beginning and ending
pressures and the s1gnature of the 1nd1v1dual respons1ble for conduct1ng the test. Results of the
MITs are mamtamed on site and are available for 1nspect1on by . NRC and WDEQ personnel

In accordance with regulatory requirements the -results of MITs are reported to the WDEQ on a
' quarterly basis . for those wells ‘that were tested In accordance with WDEQ and EPA
requrrements MITs are repeated once every ﬁve (5) years for all wells used for 1nJect1on of

11x1v1ant or 1nj ection of ﬂu1ds for restorat1on operat1ons

If a well casing does not meet the MlT criteria, the well will be placed out of serViCe and the -
: cas1ng may be repalred and-the well re- tested or abandoned Ifa repalred well passes the MIT;, 1t

- will be employed in its 1ntended service. If an acceptable test cannot be obtamed after repa1rs
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the well will be plugged and abandoned. The WDEQ-LQD Administration will be notified in
the‘ quarterly report of wells that fail the MIT. In the quarterly report the following is required: ,
| the identification of thé failed well, a description of the method of plugging or repair, a status of
 the corrective actions on defective wells, the results of well plugging or repair, statements that
the wells 'Were plugged according to the approved permit and that the volume of material used

- for plugging equals the volume of material placed in the well. .

During wellfield operations, injection pressure at the injection well heads will not exceed 90% of
the mechanical integrity test pressure. ‘Injection wells will not be used for injection purposes if S
they do not demonstrate mechanical integrity. Additionally, a MIT will be conducted on any
. well to-be used for inj.ection purposesvafter any well repair where a down hole drill bit or under
reaming tool is used. Any 1nJect10n well with evidence of suspected subsurface damage w111 ‘

require a new MIT pI‘lOI‘ to the well being returned-to service.

3.4.7 Monitoring of Wellﬁeld Flow and Pressure

Injection well and recovery well flow rates and pressures are monitored in order that injection
and recovery can be balanced for each pattern and the entire production area. 4Recovery flow
-rates will .alwa‘ys be “greater _than injection. rates. .This ﬂow‘_information is also needed- for
assessing 'operational conditions and mineral royalties. The volume of fluid for each recovery .
| and lnjectlon well is determmed by monitoring individual flow meters in each productron areas
header houses. Recovery well volumes are determined on a dally basis. More details on the -

1nstrumentat10n aré given in Section 3 5 of thls Chapter

3.4.8 »_Moni'v'tor. Well Ring Gradient Reversal

~ An analytlcal s1mulat10n of the gradient reversal. was conducted w1th the use of the Theis well

- flow equatlon and a program by Walton (1989) wh1ch is called “WELFLO”. This program T

- - sums the drawdowns from numerous’ stresses over a grid. The cr1t1cal locatlon for the gradient

_reversal at Nlchols Ranch_.Umt is to the northwest_ln the downgradlent drrectron. The wellfield
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- otientation extends in this direction and therefore, the drawdowns for the northwestern portion of
 the wellfield were calculated to evaluate the gradient reversal. Fignre 3-15 (see map pocket)
shows the location of 73 recovery wells in the northwestern end of the number one wellﬁeld.
Additional stresses were lumped together and placed at 15 locations over the remainder with the
wellfield, which extends an additional length of 4,800 ft to the southeast of these 73 stresses.
- This accounts for the entire stress from the wellfield with distribution of the stresses over the -
area. The bleed rate was applied to each of the recovery wells to simulate the net withdrawal of

water from the A Sand aquifer.

An average transmissivity of 350 gal/day/ft and a storage coefficient of 1.8E-4 were used to
simulate the drawdowns resulting from the bleed of the Nichols Ranch Unit Production Areas. A ‘

stress of 0.155 GPM was applied to each of the 73 recovery wells shown in the northern portion-

- . ofthe production area. The lumped bleed rates for the remaining-15 stresses varied from 0.93 to

2. 48 GPM for a total bleed of 23.7 GPM from the addrtronal stresses. The simulation period was.'.
" one year to allow definition of the gradrent reversals after a 31gn1ﬁcant period of operation.- The -
cumulative -drawdown was calculated at each of the nodes. The differences between the 100 ft
node drawdowns to the northwest (groundwater gradient direction) are shown on Figure 3-15

(see map pocket).. - |

' _This simulated bleed'rate was 1% of the overall flow and the distance between adjacent nodes on
the diagonal is 141 ft. In the northwest d1rect10n a simulated head difference between adjacent
-nodes that is greater that 0.47 ft indicates gradlent reversal toward the wellfield. The northwest -4
‘_corner of the model grid is approx1mately 1,100 ft from the northwest edge of the wellfield, and
. the’ srrnulated head difference between ad]acent nodes in the northwest corner of the model grid ~
is much greater than 0.47 ft. Hence, the operation of the Nichols Ranch Unit -Production Areasat
: a bleed of 1% will result in gradrent reversal to the wellﬁeld at a d1stance much greater than- :
1 100 ft from the northwest edge of the wellﬁeld A horrzontal ‘monitoring ring- that is located .
4 500 ft from the perlmeter of the Nlchols Ranch Unit Production Areas is w1th1n the-zone of
gr_adlent reversal and will ‘b_e adequate for detection of potentlal-_ excursions from the Production

Areas. These monitoring wells will also be'spaced SOO ft from each other.
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" The magnitude of this simulated gradient reversal shows that the maintenance of a reversal zone
- in the confined aquifer at the Nichols Ranch Unit is readily achievable, and adjustments in local

wellfield balance can be used to quickly induce reversal in the event of excursions.

The groundwater gr'ctdient at the Hank Unit site is 0.005 ft/ft to the west. Seventy one wells in
the southern end of the 'Hzinkanit Productidn Area #1 were used to simulate the composite
drav&-ldown response for the Hank Units at a rate of 0»426 GPM per well. Aquifer properties used
' in the simulation were a transmissivity of 400 gal/day/ft and a specific yield-of 0.05. A
31mu1at10n period of 365 days was also used for the Hank Unit Production Areas. The Hank Unit
Production Areas are planned for a 2,500 GPM productlon raté and a 3% bleed was used in this
simulation. This resulted in a stress- at the seventy' one recovery wells of 0.426 GPM. An
additional nitle stres.ses were used to simulate the reméi'ning 105 wells in the northern.portion of
the wellfield with vetrYing stresses from 3.41 to 7.24 GPM for a total edditional stress of -
4474 GPM fo; the northern wells. The_total. stress rate was 75 GPM

Figure 3-16 (see map pocket) shows the results .of the gradient reversal for the Hank Unit. The
- head charige between the 100 ft nodes is shown'o‘n this ﬁgufe to.the left of the 71 recovery
étresses An. addltlonal drawdown. of 0.5 ft is needed to create gradient reversal toward the
~ wellfield. Horlzontal monitoring ring distance for this unconfined aquifer will be adequate ata -
~distance of 500 ft from the wellfield. perimeter with a 3% bleed rate for the Hank Unit. A
spacding of 500 ft bet\-Neen\' the monitoring fing wells is also propo_‘sed-fodr the Hank Unit. .

An additional sirhdlati_on was conducted on the gradient revérsals for the Hank Unit. T he second
' s_imlileitiqn was the same as presented"abcl)veeXcept that the net extr’aCtioh from the nine souttiern

recovery wells in the producti_pri area were increasedvb):f a total of 5 GPM, which increases the

everé_lll wellﬁeldbleed from 3% to 3.2%.. The individual bleed rate'fdr these nine wells was . -

© 0.982 GPM instead of the 0.462 GPM used in.the first Hank Unit simulation. This small
l_ocalizedd“'inc'rease 1n the bleed rate caused the reversal to increase by greatéer than 60% at a

" distance of 500 ft from the productiortgireé. The -second simulation shows that small local
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adjustments in the bleed rate can be used to expand the local zone of reversal and prevent or

retrieve an excursion in a particular area for the Hank Unit.

The Hank Unit simulations show that an adequate gradient will be maintained with a 3% bleed
rate for the Hank Unit. The unconﬁned aquifer setting at the Hank Unit causes the drawdowns to
exist closer to the wellfield. With the bleed rate increased to 3% the gradient .reversal is -
extended-out to ;100-500 ft. The total magnitude of the drawdowns for the Hank Unit will not be
as large as those at the Nichols Unit because the .unconﬁned acluifer yields more water with -

smaller drawdowns.

This analysis_ provides the impacts that in:situ recovery operations might have on surrounding -
groundwater. The surface pathways that might transport extraction solutions off site include the

Cottonwood Drainage and the T ex Draw for the Nichols Ranch Unit and the Dry Willovv*and

- Willow-. Creek Dramage for the Hank Unit. The expected‘ post- extraction impacts on

geochemical properties and water quality are discussed in the Restoration section of Chapter 6.0.

The flood and flood veloc1t1es are provided in Appendlx D6-1.
3.5 EQUIPMENT, INSTRUMENTATION, A_ND CONTROL »

The plant equlpment -at the proposed facilities will consist of standard design, constructron and
materlals for uranium in situ recovery extractron Uranerz plans to install automated devices
: w1th1n the plant c1rcu1ts to assist the operators with the1r coverage and reduce the number of
‘operators requlred for successful coverage Most - of the automated dev1ces w1ll be 3
pre programmed to control operatlng parameters and the process 1nformat10n will be recorded.
The automated systems w1ll include alarms and’ shutoffs to prevent overflow and overpressure )

: 4s1tuat10ns and prov1de centrallzed monltorrng of the process varlables

The central processin'g plant,‘ satellite plant, production circuits, wellfields, -neader houses, lines
o from the wellfi€ld to the plant, and:the deep'disposalﬂwell will have instrumentation. The control |

system will have continuous monitoring, and alarms that are set when ope_rating parameters are
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outside of the specified operating ranges. The alarms signal the operators to proCeed -with
corrective actions until the parameter is back within specific ranges.. Extreme tank levels or
pressures will activate automatic shutdown of equlpment for that area. The header houses,
.pipelines, and deep disposal wells are the sources of greatest risk for large spills and will have

high and low pressure, and flow alarms for automatic shutdown of related equipment.

- The total plant flow, total waste flow leaving the plant, and tank levels will be monitored. There
will also be a low vacuum alarm for the dryer that will indicate either corrective action or
automatic shut down. Manufacture S. recommendat1ons for the operating and maintenance of the
- dryer will be followed and recorded accordmg to 10 CFR Part 40, Appendix A Criterion 8. The
critical systems will be equipped with back up systems that are automatically activated in a
power failure or operating "failure The wellfield flows and pressures may be continually
~ recorded, but at a minimum once a day recordmgs The pressures will be kept under casrng ‘and

formatlon rupture pressures

The ‘Uranerz Standard Operating Procedures. (SOP) will address alarm responses, automatic
shutdowns, and start up after automatrc shutdowns. The SOP at both the Nichols Ranch Un1t and
- Hank Umt fac111t1es are des1gned to m1n1mrze the risks of uncontrolled releases of leachmg _
fluids, chem1cals, and plant fluids, and- prov1de the maxlmum safety and ‘protection to the

environment and personnel.

In the event that a signiﬁcant spill occurs in the wellfield or process plants, measurers will be
. taken to safely and quickly contain the spill and mitigate the impacts of any released material. - |
Proper not1ﬁcatron of plant and corporate management will be made along with properly-

contactmg the NRC and State if apphcable

Sp1lls are- llkely to occur from leaking prpelmes and ﬁttmgs If a p1pe11ne leak or sprll occurs in
the plants the Splll or leak- will be contamed “within the building. w1th all spilled materral
collected i 1n the plant sump. Thrs materral will e1ther be pumped backed into the process or sent :

to the deep drsposal well
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Significant wellfield spills will be contained as soon as possible. The area of the spill will be
surveyed to identify any contaminated areas and then cleaned ﬁp .and removed for- disposal

according to NRC and State regulations. -

The recovery and injection trunk lines will have electronic pressure gauges and the information

will be monitored from the Unit’s control room. The control system will have high and low

~alarms for pressure and flow. If the pressure and/or flow is out of range the alarms will alert

personnel to make adjustments, and certain high or low readings will signal automatic shutoffs or

- shutdowns. The'hi'gh- and low flow alarms should be vefy effective in detecting significant |

piping failures. At each header.h(')lise the individual injection and recovery flow and pressure
readings will be monitored. Individual well flow readings will be recorded on a shift basis, and
the overall wellfield flowrates will be balénced at least once per day. Alternately, flow and -

totallizer data will be transferred.to the main or satellite plant and checked automatically. If any

process vessels or tanks that contain or have contained radioactive materials have to be entered

for any reason such as cleaning,- inspeét_idn_, or repairs, a radiation work permit (RWP) will be
issued -detailing the reqﬁirements for special air sampling, protective equipment, and increased

exposure surveillance.

To notify.opérafcing personnel of ‘potential issues with process and wellfield operations,

" _instrumentation such as flow meters- and pressure indicators will be used.. If any process

condition falls out of the normal operating. fénge, audible and visual alarms will sound-notifying

employees of potential plant problems.. Thé_ alarm notification will aid in réducing the'sevqrity'- |

of any potential spills that might occur. = -

Uranerz has consulted. with existing ISR mining operations and vyith, system engineers who
’provide these tyf)és of control- systems‘.‘ Based upon this review pfoceés, Uranerz believes one

“option for a control system @;ould; be the Ailé_n‘-'Bradléy (AB)Pngrammable Logi§ antrdilers.»'t

The AB Controllers could provide control and s_hut'down interlocks for the Nichols Ranch Unit

~ and Hank Unit. Z_This“ equipment is currently in service at existing. mifi_es in the same

gébgraphiqal‘_area. This pl’atform' is dev_signé_d‘ for use.in mining’ and ihdustria_lVappli'caﬁ()ns.'
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Uranerz could also-use fiber optic technology within the main process facility, satellite facility,
 header houses, and production areas to provide the maximum communications speed available. -
. This technology can allow Uranerz to deal with power failures or flow interruptions in the most

efficient manner.

- This equipment will be specifically designed to be customized to the Nichols Ranch ISR Project
and_to optimize process control/shutdown control in the event an-anomaly occurs. Application
software is .developed based upon the final process design. During development of the
application softvsiare a Process Safety Hazard Analysis (PSHA) will be performed by engineering
and operat1ons personnel. During this analysis- personnel will identify and define parameters for

' Vnormal and emergency operation. Final outcomes of the PSHA will be operatlonal descriptions
‘ and a Cause and Effect chart that will detail actions to be taken based upon operational events or
- -upsets. This chart will be-used‘-in the development of interlocks and the creation of system

shutdowns.

Upon completion of the application software the control system will be tested under controlled
_ conditions at the'-supplier’s facility. During the Factory Acceptance Test the control system will .
be fully tested to conﬁrm it meets the intent. of the de31gn parameters and shutdown requlrements .

’developed durlng the PSHA and deﬁned in the Cause and Effect chart.

As with the control system platform,.Uranerz will investigate and select the most current ‘
. technology_for our instrumentation and field -Aen'd de\}ices These end dev1ces will. be selected '
based upon process requirements - developed durmg ﬁnal process engmeerlng AAll ’
instrumentation will be selected based upon 1ntended service. Confirmation of:- metallurgy,

pressure ratmgs etc. w1ll be conﬁrmed durlng the PSHA.
3.6 SPILLS AND EXCURSIONS -

- The proper handllng of spills and éxcursions is extremely 1mportant to Uranerz Uranerz commits - -

" . tothe proper handllng and. reporting of SplllS and excursions.
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3.6.1 Excursion Reporting

Uranerz Energy Corporation will verbally report to the WDEQ/LQD within 24 hours of becoming
aware of noncompliance occurrences which may endanger public health or the environment;
including monitoring or other information which indicates contaminates ‘endangered an
- Underground -Source of Water (USW), and/or noncompliances with a permit or malfunction of the
injection system which caused fluid migration into or between USWs or unauthorized zones.
Uranerz will also proyide a written report wlthin 7 days of becoming aware of the noncompliance

occutrence. -

*- Uranerz yvill notify the WDEQ/LQD within 24 hours of a second or third confirmation of a
noncompliance occurrénce ina regularly scheduled sample. The second sample will be conducted'
within 24 hours.upon receipt of the results of the first sarnple. When-the first and second samples
agree, a noncomplia_nce occurrence is confirmed. However, if the first and second samples
conflict, a third sarnple'will be obtained within 48 hours of the results of the second sarnple.' The .
excursion will be considered a noncompliance occurrence if the re-samples are not completed -

within 30 days. Uranerz will also submit a written report within 7 days of the confirmation.

An excursion'is controllecl when it can be demonstrated that Arecovery fluid in unauthorized areas is -'
declining. If the excursion is controlled, but the fluid has not been recovered, Uranerz will ‘submit

| within 90 -clays of the excursion, a plan and compllance- schedule Monthly - reports will be -
submitted to the WDEQ/LQD until the excursion is over. As part of a WDEQ/LQD requ1rement a .

'map w1ll be generated of areas outs1de process pads affected by significant spills of process fluids

for the respectwe report year along with deprctlon of areas affected by previous years significant

) sp1lls The maps will be included in the Uranerz Annual Report to the WDEQ/LQD: and to the

NRC. ' ' R

Along with the state regulatory reportlng requ1rements Uranerz w1ll verbally notify the NRC; .

within 48 hours of becomlng aware of a noncomphance occurrence reportable to the WDEQ/LQD
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Within 30 days of becoming aware of the noncompliance occurrence, Uranerz will also submit a

written report in compliance with NRC license conditions.

3.6.2 Maintenance, Spill Prevention and Spill Reporting

In the event that a signiﬁcént spill occurs in the wellfield or process planté, measures will be taken
to safely and quickly contain the spill énd mitigate the impacts of any released fnaterial. Proper'
notiﬁcation‘ of plant and corpbraté management will be made along with properly contacting the
NRC and WDEQ/LQD. ' ' |

Administrative and engineering controls will be established to limit both surface and Su_bsurface
~ releases to the environment and to mitigate the effects-should a release occur. These controls,
including response actions, will be implemented by operating procedures. Releases such as vessel

failure, piping failure, etc.; and subsurface releases such as well excursion or piping failure.-

Liquid effluents are  expected to be génefated from well development water, pumping test water,
process bleed, process solutions, wash down wéter, and restoration water. The water generated -
- during well Vdeye_lopment and pumping tésts is expected. to. _satiSfy_ A WDEQ/WQD_ Cl'assl m
- (Livestock) _stéuidards at a minimum and has minim'ai potential ra_diblbgiéal “impact on soils -or ,
surface water. No alternate handling or disposal mcfhod_is required allowing water to be-pump'éd

" * onto the ground. -

The prbéesé bleed and wash down water will "be transferred to a de_ep disposal well. This deep
, di_spoéél well will be equivalent .ih'desfgn and dépth to existing.d_éep dispésal wells at similar ISR
uranium '_re‘coVé'ry _sitgs. " This deep disposal well will be perr_nittéd'. through the WDEQ and
- operated according to perinit'récjuifémehté. - S R o

--The restbratiqn water wili' b'e- treated by re_,ver's‘é bsmosis»c')r other pgriﬁcation te-chno_logy.. . The
treated restoration 'Water will be re-inj ected-iﬁto the pfoducﬁon area undergoiﬁg_restoratioﬁ with the -

restoration water bleed trar_lsfe_rréd to the deép di-sposa_l"'well. o
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»3.6.3 Flow Alarms for Leak Detection -

The Uranerz Standard Operating Procedures (SOP) will address alarm responses, automatic
shutdowns, and start.up after automatic shutdowns. The SOPs at béth the Nichols Ranch Unit and
Hank Unit facilities -will be designed to minimizé the risks of uncontrolled releases of recovery
fluids, chemicals, and plantv fluids, iand provide the maximum safety and protection to the

environment and personnel. Activation of the flow alarms prompts corrective actions which

. inherently include inspection for leaks and spills. _

~ At each header house the individual injec’ﬁoh and recovery flow and pressure readings can be

monitored. Individual well -flow readings will be recorded on a shift basis, and the overall
wellfield flowrates will be balanced at least once per day. Alternately, flow and totallizer data

will be transferred to the main or satellite plant and checked aut(')matically. The recovery and

injection trunk lines will have electronic pressure gaugeé and the information will be monitored -

from the Unit’s control room. The contrél system will have high and low alarms for pressure

and flow. If the pressure and/or flow is out of range the alarms will alert personnel to make

, .-adjustments, and certain ranges will signal automatic shutoffs or shutdowns.

3.6.4 Inspectionsfof Wellfields and Header Houses

~Inthe Uranerz NRC Teéhnich Report,-Section 53 “Management ‘Audit and Inspéctipn Program”- -

discussés'-inépeéfionS' for operating wellfields an'd>h_eader ‘houses.. . An Environmental Safety &

Health staff rcp_reserifatiVé or designate will conduct a daily walk fhrough iﬁspecﬁbn of the process

and storage areas, operating wellfields, and header houses. -The‘ihspectiori will providefbf a Vi_sual

- - survey of proper-implementation of procedures, housekeeping, and contamination control.
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Production, Restoration, and Reclamation Schedule

Nichols Ranch & Hank

Nichols Ranch PA #1

2010

2011

2012

2013

2014

2015

2016

2017

2018

2019

2020

Production

B 00—

Groundwater Restoration

3.0 ydars I

Wellfield & Site Reclamation

1.0 year
q

Nichols Ranch PA #2

Production

Groundwater Restoration

1.0 xear '

Wellfield & Site Reclamation

%

Hank PA #1

Production

Groundwater Restoration

5.0

ears

Wellfield & Site Reclamation

1.0 xe:r .

Hank PA #2

Production

Groundwater Restoration

1.0 zeir.

Wellfield & Site Reclamation

1.5 xears '

Note: Nichols Rench Unit is divided into two produchon areas: Nichols Ranch Production Areo #1 and Nichols Ranch Production Area #2. Hank Unit ic divided into 2 production areas: Honk Production Area ##1 and Honk Production Area #2.
This. 1o a projected estimate for Production, Rostoration and Reclamation The actual schodule will dopond on pernit opproval tming, canstruction efficiency, actuol production results and actual restoration of the ground water.
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FIGURE 3-12
PRODUCTION, RESTORATION &
RECLAMATION SCHEDULE
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