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The specifications presented in this section cover the reclamation of the White Mesa Mill facilities. 

2.0 CELL 1-1 RECLAMATION 

2.1 Scope 

The reclamation of Cell 1-1 consists of evaporating the cell to dryness, removing raffinate crystals. 

synthetic liner and any contaminated soils. A sedimentation basin will then be constructed and a 

drainage channel provided. 

2.2 Removal of Contaminated Materials 

2.2.l Raffinate Crystals 

Raffinate crystals will be removed from Cell I-I and transported to the tailings cells. It is anticipated 

that the crystals will have a consistency similar to a granular material when brought to the cells, with 

large crystal masses being broken down for transport. Placement of the crystals will be performed 

as a granular fill, with care being taken to avoid nesting of large sized material. Voids around large 

material wil I be filled with finer material or the crystal mass broken down by the placing equipment. 

Actual placement procedures will be evaluated by the QC officer during construction as ciystal 

materials are brought and placed in the cells. 

H IUSEJlSIWMRCPLN\A T Al.May 1999 
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The PVC liner will be cut up, folded (when necessary), removed from Cell 1-1, and transported to 

the tailings cells. The liner material will be spread as flat as practical over the designated area. After 

placement, the liner will be covered as soon as possible with at least one foot of soil, crystals or other 

materials for protection against wind, as approved by the QC officer. 

2.2.3 Contaminated Soils 

The extent of contamination of the mill site will be determined by a scintillometer survey. If 

necessary, a correlation between scintillometer readings and U-nat/Radium-226 concentrations will 

be developed. Scintillometer readings can then be used to define cleanup areas and to monitor the 

cleanup. Soil sampling will be conducted to confirm that the cleanup results in a concentration of 

Radium-226 averaged over any area of 100 square meters that does not exceed the background level 

by more than: 

5 pCi/g averaged over the first 15 cm of soils below the surface, and 

15 pCi/g averaged over a 15 cm thick layer of soils more than 15 cm below the surface 

Where surveys indicate the above criteria have not been achieved, the soil will be removed to meet 

the criteria. Soil removed from Cell 1-1 will be excavated and transported to the tailings cells. 

Placement and compaction will be in accordance with Section 4.0 of these Plans and Specifications. 

If IUSERS\WM!tCPLN\A T A2 May 1999 



2.2.4 Sedimentation Basin 

Page A-3 
Revision 2.0 

International Uranium (USA) Corp. 
White Mesa Mill Reclamation Plan 

Cell 1-l will then be breached and constructed as a sedimentation basin. All runoff from the mill 

area and immediately north of the cell will be routed into the sedimentation basin and will discharge 

onto the natural ground via the channel located at the southwest comer of the basin. The channel 

is designed to accommodate the PMF flood. 

A sedimentation basin will be constructed in Cell J-1 as shown in Figure A2.2.4- I. Grading will be 

performed to promote drainage and proper functioning of the basin. The drainage channel out of the 

sedimentation basin will be constructed to the lin~s and grades as shown. 

H \USEaS\WMllCPLNIATAl May 1999 
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INSERT FIGURE A-2.2.4-1 

SEDIMENTATION BASIN DETAILS 
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The following subsections detail decommissioning plans for the mill buildings and equipment; the 

mill site; and windblown contamination. 

3.1 Mill 

lbe u.ranium and vanadium processing areas of the mill, including all equipment, structures and 

support facilities, will be decommissioned and disposed of in tailings or buried on site as 

appropriate. All equipment, including tankage and piping, agitation equipment, process control 

instrumentation and switchgear, and contaminated structures wiJI be cut up, removed and buried in 

tailings prior to final cover placement. Concrete structures and foundations will be demolished and 

removed or covered with soil as appropriate. These decommissioned areas would include, but ;iot 

be limited to t'1e following: 

• Coarse ore bin and associated equipment, conveyors and structures. 

• Grind circuit including semi-autogeneous grind (SAG) mill, screens, pumps and 

cyclones. 

• The three preleach tanks to the east of the mill building, including all tank.age, 

agitation equipment. pumps and piping. 

• The seven leach tanks inside the main mill building, including all agitation 

equipment, pumps and piping. 

• The cowiter-current decantation (CCD) circuit including all thickeners and 

equipment, pumps and piping. 

• Uranium precipitation circuit, including all thickeners, pumps and piping. 



Page A-6 
Revision 2.0 

International Uranium (USA) Corp. 
White Mesa Mill Reclamation Plan 

• The two yellow cake dryers and all mechanical and electrical support equipment, 

including uranium packaging equipment. 

• The clarifiers to the west of the mill building including the preleach thickener (PL T) 

and claricone. 

• The boiler and all ancillary equipment and buildings. 

• The entire vanadium precipitation, drying and fusion circuit. 

• All external tankage not included in the previous list including reagent tanks for the 

storage of acid, ammonia, kerosene, water, dry chemicals, etc. and the vanadium 

oxidation circuit. 

• The uranium and vanadium solvent extraction (SX) circuit including all SX and 

reagent tankage, mixers and settlers. pumps and piping. 

• The SX building. 

• The mill building. 

• The office building. 

• The shop and warehouse building. 

• The sample plant building. 

The sequence of demolition would proceed so as to allow the maximum use of support areas of the 

facility such as the office and shop areas. It is anticipated that all major structures and large 

equipment will be demolished wi 1 ! , the use of hydraulic shears. These will speed the process, 

provide proper sizing of the materials to be placed in tailings. and reduce exposure to radiation and 

other safety ha7.ards during the demolition. Any uncontaminated or decontaminated equipment to 

be considered for salvage will be released in accordance with the terms of Source Material License 

Condition 9.10. As with the equipment for disposal. any contaminated soils from the mill area will 

be disposed of in the tailings facilities in accordance with Section 4.0 of the Specifications. 
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Contaminated areas on the mill site will be primarily superficial and im:lude the ore storage area and 

surface contamination of some roads. All ore will have been previously removed from the ore 

stockpile area. All contaminated materials will be excavated and be disposed in one of the tailinas 

cells in accordance with Section 4.0 of these Plans and Specifications. The depth of excavation will 

vary depending on the extent of contamination and will be based on the criteria in Section 2.2.3 of 

these Plans and Specifications. 

All ancillary contaminated materials including pipelines will be removed and will be disposed of by 

disposal in the tailing cells in accordance with Section 4.0 of these Plans and Specifications. 

Disturbed areas will be covered, graded and vegetated as required. The proposed grading plan for 

the mill site and ancillary areas is shown on Figure 3 .2-1. 

3.3 

Windblown contamination is defined as mill derived contaminants dispersed by the wind to 

sunounding areas. The potential areas affected by windblown contamination will be surveyed using 

scintillometers taking into account historical operational data from the Semi-annual Effluent Reports 

and other guidance such as prevailing wind direction and historical background data. Areas coyetCQ 

m:Jbc l&IUIII MiU flQiliva lDf) 911 SQl'IIC Did, die tliH111 g,lls 11W IMtiPDt awckoilc· ~,f ualom 
GIi, mav lwl !Ulil. will bl eM4Klt4 fmm 1111 IWYIY· Ml&9Jials fmm w,a vou will 1),' i ~uwved 
in coniWMctioD with ti.nil rfilnmation 11.\d ~IMQPWI of lbl Mill and tailiqp §:111&-
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MILL SITE AND ORE PAD FINAL GRADING PLAN 
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The necessity for remedial action& will be based upon an evaluation prepared by IUC, and approved 

by the Nile, of the potential health hUMd prese11ted by any windblown materials identified. The 

assessment will be based upon analysis of all pertinent radiometric and past land use infonnation and 

will cousider the feasibility, cost--eft'ectiveness, and environmental impact of the proposed remedial 

activities and final land use. AH methods utilized will be consistont with the guidance contained in 

NUREO-S849: "Manual for Conductina Radioloaical Surveys in Support of License Tennination." 

3.3.2 General Mtthod0loay 

The fleility currently monitors soils for the presence of Ra-226, Th-230 and natural uranium, such 

results t.iJll presented in the steOtld somi-annual effluent report for each year. Guideline values for 

.._ materials will be deterrnin«I and will form the basis for the cleanup of the White Mesa Mill 

site and surrounding areas. For purposes of detenninina possible windblown contamination, areas 

used for proeeuina of uranium ores as well as the tailinas and evaporative facilities will be excluded 

from the initial scoping survey, due to their proximity to the uranium recovery operations. Those 

areas include: 

• The mUI buildina. including CCD, Pre-Loach Thickener area, uranium dryina and 

paekqma, clarifyina, and preleach. 

• The SX buildina, including reaacnt storaae immediately to Ult east of the sx 

huUdiftl. 

• The ore pld IIMl on f.t areas. 

• Tailinal CtHs No. 2, 3, and 4A. 

• Ev.,.....ve oell No. I ~I. 
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The mmunina areas of the mUJ will be divided up into two areas for purposes of windblown 

determinations: 

• The restricted area, less the above areas~ and, 

• A halo around the restricted area. 

AIIII wilbiD the restricted area, as shown on Fiaure A3.2-I will be initially surveyed on a 30 x 30 

meter grid as ct.scribed below in Section 3.3 .3. The halo around the lllllti&IA area ofs.:omaa:&ioatiQD 
will also be initially surveyed on a 50 x 50 meter arid usi111 methodologies described below in 

Seetion 3.3.3. Any areas which are found to have elevated activity levels will be further evaluated 

as described in S.Ctions 3 .3.4 Md 3 .3 .S. lgitial M'W'I Qf lbc llllf lYD'911\4iD1 tlw Mijl llUl llilma1 
1111 llavt mstiatd lll1t»tial windblQn coatl&lilllioo gply to the ngrdJ ad cut gf tkl Mill ore 
- Nlln lD4 l9 lbt Ml!db.a if Clll 3. u iniiaMI PR Fipu A3.2· l. 

3.3.3 Scopin, Survey 

Areas conwninated through process activities or windblown contamination from the tailings areas 

will be remcdiated to meet applicable cleanup criteria for Ra-226, Th-230 and natural uranium. 

Contaminated areas will be remediated such that the residual radionuclides remainins on the site, 

that are distin,uiahable from backpound, will not result in a dose that 1s greater than that which 

would resuit from the l'ildium soil ttandard (S pCi/sram above backpound). 

Soil cleaft\lJ) verification will be ""°mpli$hed by u.se of several calibrated beta/aamma instruments. 

Mwt.iplc i~ will be maintained and calibrated to ensure availability during remediation 

efforu. 



Page A-11 
Revision 2.0 

International Uranium (USA) Corp. 
White Mesa Mill Reclamation Plan 

Initial Sf';, , "11lples will be chemically analyzed to determine on-sitt: correlation between the gamma 

readings and the concentration of radium, thorium and uranium, in the samples. Samples will be 

taken from areas known to be contaminated with only processed uranium materials (i.e. tailings sand 

and windblown contamination) and areas in which it is suspected that unprocessed uranium materials 

(i.e. ore pad and windblown areas downwind of the ore pad) are prese11t. :he actual number of 

samples used will depend on the correlation of the results between gamma readings and the Ra-226 

concentration. A minimwn of 35 samples of windblown tailings material, and 15 samples of 

unprocessed ore materials is proposed. Adequate samples will be taken to ensure that graphs can 

be developed to adequately project the linear regression lines and the calculated upper and lowe2 95 

percent confidence levels for each of the instruments. The 95 percent confidence limit will be used 

for the guideline value for correlation between gamma readings and radium concentration. Because 

the unprocessed materials are expected to have proportionally higher values of uranium in relation 

to the radium and thorium content, the correlation to the beta/gamma readings are expected to be 

different than readings from areas known to be contaminated with only processed materials. Areas 

expected to have contamination from both processed and unprocessed materials will be evaluated 

on the more conservative correlation, or will be cleaned to the radium standard which should ensure 

that the uranium is removed. 

Radium concentration in the samples should ranae from 25% of the guideline value (5 pCi/gram 

above background) for the area of interest, through the anticipated upper range of radium 

contamination. Background radium concentrations have been aathered over a 16 year period at 

sample station BHV-3 located upwind and 5 miles west of the White Mesa mill. The radium 

baekpound concentnuion from this sampling is 0.93 pCi/gram. This vaJue will be used as an 

interim value for the baekpound concentration. Prior to initiating cleanup of windblown 

contamination, a systematic soil sampling program will be conducted in an area within 3 miles of 

the site, in aeoloaicaUy similar areas with soil types and soil chemistry similar to the areas to be 
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cleaned, to detennine the average background radium concentration. or concentrations, to be 

ultimately used for the cleanup. 

Ar initial scoping survey for windblown contamination will be conducted based on analysis of all 

pertinent radiometric and past land use information. The survey wiH be conducted using calibrated 

beta/gamma instruments on a 30 meter by 30 meter grid. Additional surveys will be conducted in 

a halo, or buffer z.one, around the projected impact area. The survey in the buffer area will be 

conducted on a 50 meter by 50 meter grid. Grids where no readings exceed 75% of the guideline 

value (5 pCi/gram above background) will be classified as unaffected, and will not require 

remediation. 

The survey will be conducted by walking a path within the grid as shown in Figure A-1 3-1. These 

paths will be designed so that a minimum of t 0% of the area within the grid sidelines will be 

scanned, using an average coverage area for the instrument of one ( J ) meter wide. The instrument 

will be swung from side to side at an elevation of six ( 6) inches above ground level, with the rate of 

coverage maintained within the recommended duration specified by the specific instrument 

manufacturer. In no case will the scanning rate be greater than the rate of 0.5 meters per second 

(m/sec) specified in NUREG/CR-5849 (NRC, 1992). 

3 .3 .4 Characterization and Remediation Control Surveys 

After the entire subarea hils been classified as affected or unaffected, the affected areas will be 

further scanned to identify areas of elevated activity requiring cleanup. Such areas will be flagged 

and sufficient soils removed to. at a minimum, meet activity criteria. Following such remediation, 

the area wUI be scanned ap.in to ensure compliance with activity criteria .. A calibrated beta/gamma 
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instrument capable of detecting activity levels of less than or equal to 25 percent of the guideline 

values will be used to scan all the areas of interest. 

3.3.S Final Survey 

After removal of contamination. final surveys will be taken over remediated areas. Final surveys 

will be calculated and documented within specific 10 meter by IO meter grids with sample point 

locations as shown in Figure A-3.3.2. Soil samples from 10% of the surveyed grids will be 

chemically analyzed to confirm the initial correlation factors utilized and confirm the success of 

cleanup effort for radium., thorium and uranium. Ten ( 10) percent of the samples chemically 

analyzed will be split~ with a duplicate sent to an off site laboratory. Spikes and blanks, equal in 

number to JO percent of the samples that are chemically analyzed, will be processed with the 

samples. 

fmlrpms ,wrlD&IY in mu fQ[ monitorina of eXP91ures \Q employees will remain in effect 

thn>uabo11t &be time PIDQd dwio& whjph tailius cell reclamation. mill mwmmi13ionin& aod clean 
YI of wiudilQwn cOQt&lDiaatign arc cond\Wlfd. I'1is will include personal monitoring Cfilm 
beaus/ILD'sl aod tbe QD&oin& bwuHY promm, &eel§ £QD'1VI will b$ gintaineg nt the 

&latricltd NH boYnMLY to IDUf GWl2l9YMS and egujpment are reltuesJ from the site in 

MPtdtw witl) .&be samcut Liccna con.4i&iou, ID unetll, no chfmaes to the existioa orolWNJlS we 
CIJRMd 111d mlRIJation l{;jiyiwu, IR UPI ,uected lQ mMK ex.po&Q PQlCDtill beygnd the 

QJmll& lcuJ1, 
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Exi3tina environmental monitorin& promms will continue during the time period in whlch 

reclamation and de&Qmmi1sionin& is conducted. This includes monitorina of surface and 

aroundwater. airbQrne perticulates. radon, soils and veaetation. according to the existina Licens 

cnnditiQDS, In aeneral. no chan&es to the existing pro&JlUllS are eXl)ected and reclamation activities 

are not exoected to increase exposure potential beyond the current levels. 

J...lJ OualitY Assurance 

At lcut six (6) montb:J prior to be&inning of decommission activities. a detailed Quality Assuranc~ 

Plan will be submitted for NRC ai,proval. The Plan will be in accordance with Regulatozy Guide 

4.15. Quality Assw:ance for Radioloeical Monitorina Prowams. In aeneral, the Plan will detail the 

ComPADY' s organizational structure and reU>Qnsibilities, qualificmions of personnel. qperating 

procedw;es and ins\NClions, record Kee.pin& and document control. and quality control in the 

sampliQ& pmcedure and outsige Iaborator.y. The Plan will adoj)t the existing guality 

usurance/gualio: control procedure uulized in compliance with the existina License. 
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4.0 PLACEMENT METHODS 

4 .1 Scr11> and Debris 
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The scrap and debris will have a maximum dimension of20 feet and a maximum volume of 30 cubic 

feet. Scrap exceeding these limits will be reduced to within the acceptable limits by breaking, 

cutting or other approved methods. Empty drums, tanks or other objects having a hollow volume 

greater than five cubic feet will be reduced in volume by at least 70 percent. If volume reduction is 

not feasible, openings will be made in the object to allow soils, tailings and/or other approved 

materials to enter the object at the time of covering on the tailings cells. The scrap, after having been 

reduced in dimension and volume, if required, will be placed on the tailings cells as directed by the 

QC officer. 

Any scrap placed will be spread across the top of the tailings cells to avoid nesting and to reduce the 

volume of voids present in the disposed mass. Stockpiled soils, contaminated soils, tailings and/or 

other approved materials will be placed over and into the scrap in sufficient amount to fill the voids 

between the large pieces and the volume within the hollow pieces to form a coherent mass. It is 

recognized that some voids will remain because of the scrap volume reduction specified, and because 

of practical limitations of these procedures. Reasonable effort will be made to fill the voids. The 

approval of the Site Manager or a designated representative will be required for the use of materials 

other than stockpiled soils, contaminated soils or tailings for the purpose of filling voids. 
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4.2 Contaminated Soils and Raffinate Crystals 
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The various materials will not be concentrated in thick deposits on top of the tailings, but will be 

spread over the working surface as much as possible to provide relatively uniform settlement and 

consolidation characteristics of the cleanup materials. 

4.3 Compaction Reguirements 

The scrap, contaminated soils and other materials for the first lift will be placed over the existing 

tailings surface to a depth of up to four feet thick in a bridging lift to allow access for placing and 

compacting equipment. The first lift will be compacted by the tracking of heavy equipment, such 

as a Caterpillar D6 Dozer ( or equivalent), at least four times prior to the placement of a subsequent 

lift. Subsequent layers will not exceed two feet and will be compacted to the same requirements. 

During construction, the compaction requirements for the crystals will be reevaluated based on field 

conditions and modified by the Site Manager or a designated representative, with the agreement of 

the NRC Project Manager. 

The contaminated soils and other cleanup materials after the bridging lift will be compacted to at 

least 80 percent of standard Proctor maximum density (ASTM D-698). 
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5.0 CELLS 2,AND 3 

5.1 Earth Cover 
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A multi-layered earthen cover will be placed over tailings Cells 2, and 3. The general grading plan 

is shown on Drawing 5 .1-1 . Reclamation cover cross-sections are shown on Drawings 5 .1-2 and 5 .1-

3. 

5.2 Materials 

5.2.1 Physical Properties 

The physical properties of materials for use as cover soils will meet the following: 

Random Fill (Platform Fill and Frost Barrier) 

These materials will be mixtures of clayey sands and silts with random amounts of gravel and rock 

size material. In the initial bridging lift of the platform fill, rock sizes of up to 2/3 of the thickness 

of the lift will be allowed. On all other random fill lifts, rock sizes will be limited to 2/3 of the lift 

thickness, with at least 30 percent of the material finer than 40 seive. For that portion passing the 

No. 40 sieve, these soils will classify as CL, SC, MC or SM materials under the Unified Soil 

Classification System. Oversized material will be controlled through selective excavation at the 

stockpiles and through the utilization of a grader, bulldozer or backhoe to cull oversize from the fil I. 

clay LDYer Materim 
Clays will have at least 40 percent passing the No. 200 sieve. The minimum liquid limit of these 

soils will be 25 and the plasticity index will be 15 or greater. These soils will classify as CL. SC or 

CH materials under the Unified Soil Classification System. 
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5.2.2 Borrow Sources 

The sources for soils for the cover materials are as follows: 
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1. Random Fill (Platform and Frost Barrier)- stockpiles from previous cell construction 

activities currently located to the east and west of the tailing facilities. 

2. Clay - will be from suitable materials stockpiled on site during cell construction or 

will be imported from borrow areas located in Section 16, T38S, R22E, SLM. 

3. Rock Armor - will be produced through screening of alluvial gravels located in 

deposits 1 mile north of Blanding, Utah, 7 miles north of the mill site. 

5.3 Cover Construction 

5.3. l General 

Placement of cover materials will be based on a schedule determined by analysis of settlement data, 

piezometer data and equipment mobility considerations. Settlement plates and piezometers will be 

installed and monitored in accordance with Section 5.4 of these Plans and Specifications. 

5.3.2 Placement and Compaction 

5 .3 .2. I Methods 

Platform FiJI 
An initial lift c:,f 3 to 4 feet of random fill will be placed over the tailings surface to form a stable 

working platform for subsequent controlled fill placement. This initial lift will be p!aced by pushing 

random fill material or contaminated materials across the tailings in increments, slowly enough that 
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the underlying tailings are displaced as little as possible. Compaction of the initial lift will be limited 

to what the weight of the placement equipment provides. The maximum rock size, as far as 

practicable, in the initial lift is 2/3 of the lift thickness. Placement of fill will be monitored by a 

qualified individual with the authority to stop work and reject material being placed. The top surface 

(top 1.0 feet) of the platform fill will be compacted to 90% maximum dry density per ASTM D 698. 

Frost Barner FiU 

Frost barrier fill will be placed above the clay cover in 12- inch lifts, with particle size limited to 2/3 

of the lift thickness. Frost barrier material will come from the excavation of random fill stockpiles, 

If oversized material is observed during the excavation of fill material it will be removed as far as 

practicable before it is placed in the fill. 

In all layers of the cover the distribution and gradation of the materials throughout each fill layer 

will be such that the fill will, as far as practicable, be free of lenses, pockets, streaks or layers of 

material differing substantially in texture, gradation or moisture content from the surrounding 

material. Nesting of oversized material will be controlled through selective excavation of stockpiled 

material, observation of placement by a qualified individual with authority to stop work and reject 

material being placed and by culling oversized material from the fill utilizing a grader. Successive 

loads of material will be plac1. -· vn the fill so as to produce the best practical distribution of material. 

If the compacted surface of any layer of fill is too dry or smooth to bond properly with the layer of 

material to be placed thereon, it will be moistened and/or reworked with a harrow, scarifier, or other 

suitable equipment to a sufficient depth to rrovide relatively uniform moisture content and a 

satisfactory bonding surface before the next succeeding layer of earthfill is placed. If the compacted 

surface of any layer of earthfill in-place is too wet, due to precipitation, for proper compaction of the 

earthfill material to be placed thereon, it will be reworked with harrow, scarifier or other suitable 
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equipment to reduce the moisture content to the required level shown in Table 5.3.2.1-1. It will then 

be recompacted to the earthfill requirements. 

No material will be placed when either the materials, or the underlying material, is frozen or when 

ambient temperatures do not permit the placement or compaction of the materials to the specified 

density, without developing frost lenses in the fill. 

5.3.2.2 Moisture and Density Control 

As far as practicable, the materials will be brought to the proper moisture content before placement 

on tailings, or moisture will be added to the material by sprinkling on the earthfill. Each layer of the 

fill will be conditioned so that the moisture content is uniform throughout the layer p1ior to and 

during compaction. The moisture content of the compacted fill will be wit.'iin the limits of standard 

optimum moisture content as shown in Table 5.3.2.1-1. Material that is too dry or too wet to permit 

bonding off ayers during compaction will be rejected and will be reworked until the moisture content 

is within the specified limits. Reworking may include removal, re-harrowing, reconditioning, 

rerollin~, or combinations of these procedures. 

Density control of compacted soil will be such that the compacted material represented by samples 

having a dry density less than the values shown in Table 5.3.2.1-1 will be rejected. Such rejected 

material will be reworked as necessary and rerolled until a dry density equal to or greater than the 

percent of its standard Proctor maximum density shown in Table 5.3.2.1-1. 

To determine that the moisture content and dry density requirements of the compacted fill are being 

met, field and laboratory tests will be made at specified intervals taken from the compacted fills as 

specified in Section 7.4, "Frequency of Quality Control Tests." 
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S.4 Monitorina Cover Settlement 

5.4.1 Temporary Settlement Plates 

5 .4 .1.1 General 
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Temporary settlement plates will be installed in the tailings Cells. At the time of cell closure, a 

monitoring program will be proposed to the NRC. Data collected will be analyzed and the 

reclamation techniques and schedule adjusted accordingly. 

5.4.1.2 Installation 

At the time of cell closure or during the placement of interim cover temporary settlement plates will 

be installed. These temporary settlement plates will consist of a corrosion resistant steel plate 1/4 

inch thick and two foot square to which a one inch diameter corrosion resistant monitor pipe has 

been welded. The one inch monitor pipe will be surrounded by a three inch diameter guard pipe 

which will not be attached to the base plate. 

The installation will consist of leveling an area on the existing surface of the tailings, and placing 

the base plate directly on the tailings. A minimum three feet of initial soil or tailings cover will be 

placed on the base plate for a minimum radial distance of five feet from the pipe. 

5.4.1.3 Monitoring Settlement Plates 

Monitoring of settlement plates will be in accordance with the program submitted to and approved 

by the NRC. Settlement observations will be made in accordance with Quality Control Procedure 

QC-16-WM, "Monitoring of Temporary Settlement Plates." 
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INSERT TABLE 5.3.2.1-1 



6.0 ROCK PROTECTION 

6.1 General 
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The side slopes of the reclaimed cover will be protected by rock surfacing. Drawings 5 .1-1, 5 .1-2, 

and 5 .1-3 show the location of rock protection with the size, thickness and gradation requirements 

for the various side slopes. 

A riprap layer was designed for erosion protection of the tailings soil cover. According to NRC 

guidance, the design must be adequate to protect the soil/tailings against exposure and erosion for 

200 to 1,000 years (NRC, 1990). Currently, there is no standard industry practice for stabilizing 

tailings for 1,000 years. However, by treating the embankment slopes as wide channels, the 

hydraulic design principles and practices associated with channel design were used to design stable 

slopes that will not erode. Thus, a conservative design based on NRC guidelines was developed. 

Engineering details and calculations are summarized in the Tailings Cover Design report (Appendix 

D). 

Riprap cover specifications for the top and side slopes were determined separately as the side slopes 

are much steeper than the slope of the top of the cover. The size and thickness of the riprap on the 

top of the cover was calculated using the Safety Factor Method (NUREG/CR-4651, 1987), while the 

Stephenson Method (NUREG/CR-4651, 1987) was used for the side slopes. These methodologies 

were chosen based on NRC recommendations ( 1990). 

By the Safety Factor Method, riprap dimensions for the top slope were calculated in order to achieve 

a slope "safety factor" of I.I. For the top of the soil cover, with a slope of 0.2 percent, the Safety 

Factor Method indicated a median diameter (D50) riprap of 0.28 inches is required to stabilize the top 

slope. However, this dimension must be modified based on the long-term durability of the specific 

rock type to be used in construction. The suitability of rock to be used as a protective cover has been 
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assessed by laboratory tests to detennine the physical characteristics of the rocks. The gravels 

sourced from pits located north of Blanding require an oversizing factor of9.35%. Therefore, riprap 

created from this source should have a D50 size of at least 0.306 inches and should have an overall 

lay~r thickness of at least three inches on the top of the cover. From a practical construction 

standpoint the minimum rock layer thickness may be up to six (6) inches. 

Riprap dimensions for the side slopes were calculated using Stephenson Method equations. The side 

slopes of the cover are designed at SH:IV. At this slope, Stephenson's Method indicated the 

unmodified riprap D50 of 3.24 inches is required. Again assuming that the gravel from north of 

Blanding will be used, the modified Dso size of the riprap should be at least 3.54 inches with an 

overall layer thickness of at least 8 inches. 

6.2 Materials 

Materials utilized for riprap applications will meet the following specifications: 

Location 

Top Surface 

Slope Surface 

Toe Apron 

Dso Size 

0.3" 

3.5" 

6.4" 

D100 Size 

0.6" 

7" 

12n 

Layer Thickness 

6" 

8" 

24" 

Riprap will be supplied to the project from gravel sources located north of the project site. Riprap 

will be a screened product. 
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Ripmp quality will be evaluated by methods presented in NUREG/1623 Design of Erosion 

Protection for Long-Term Stabiliz.ation Size adjustment will be made in the riprap for materials not 

meeting the quality criteria. 

6.3 Placement 

Riprap material will be hauled to the reclaimed surfaces and placed on the surfaces using belly dump 

highway trucks and road graders. Riprap will be dumped by trucks in windrows and the grader will 

spread the riprap in a manner to minimize segregation of the material. Depth of placement will be 

controlled through the establishment of grade stakes placed on a 200 x 200 foot grid on the top of 

the cells and by a I 00 x I 00 foot grid on the cell slopes. Physical checks of riprap depth will be 

accompliahed through the use of hand dug test pits at the center of each grid in addition to 

monitoring the depth indicated on the grade stakes. Placement of the riprap will avoid accumulation 

ofriprap sizes less than the minimum D50 size and nesting of the larger sized rock. The riprap layer 

will be compacted by at least two passes by a D-7 Dozer ( or equivalent) in order to key the rock for 

stability. 

7.0 QUALITY CONTROL/QUALITY ASSURANCE 

7. I Quality Plan 

A Quality Plan has been developed for construction activities for the White Mesa Project. The 

Quality Plan includies the following: 

I . QC/QA Definitions, Methodology and Activities. 

2. Organiz.ational Structure. 

3. Surveys, Inspections, Sampling and Testing. 

4. Changes and Corrective Actions. 
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5. Documentation Requirements. 

6. Quality Control Procedures. 

7.2 Implementation 
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The Quality Plan will be implemented upon initiation of reclamation work. 

7 .3 Quality Control Procedures 

Quality control procedures have been developed for reclamation and are presented in Attachment 

B of this Reclamation Plan. Procedures will be used for all testing, sampling and inspection 

functions. 

7.4 Frequency ofOuaJity Control Tests 

The frequency of the quality control tests for earthwork will be as follows: 

I . The frequency of the field density and moisture tests will be not less than one test per 1,000 

cubic yards (CY) of compacted contaminated material placed and one test per 500 CY of 

compacted random fill, radon barrier or frost barrier. A minimum of two tests will be taken 

for each day that an applicable amount of fill is placed in excess of I 50 CY. A minimum of 

one test per lift and at least one test for every full shift of compaction operations will be 

taken. 

Field density/moisture tests will be perfonned utilizing a nuclear density gauge (ASTM D-

2922 density and ASTM D-3017 moisture content). Correlation tests will be performed at 

a rate of one for every five nuclear gauge tests for compacted contaminated materials ( one 
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per 2,500 CY placed) and one for every ten nuclear gauge tests for other compacted materials 

(one per 5,000 CY of material placed). Correlation tests will be sand cone tests (ASTM D-

1556) for density determination and oven drying method (ASTM D-2216) for moisture 

determination. 

2. Gradation and classification testing will be performed at a minimum of one test per 2,000 CY 

of upper platform fill and frost barrier placed. A minimum of one test will be performed for 

each 1,000 CY of radon barrier material placed. For all materials other than random fill and 

contaminated materials, at least one gradation test will be run for each day of significant 

material placement (in excess of 150 CY). 

3. Atterbe?"g limits will be determined on materials being placed as radon barrier. Radon barrier 

material will be tested at a rate of at least once each day of significant material placement (in 

excess of 150 CY). Samples should be randomly selected. 

4. Prior to the start of field compaction operations, appropriate laboratory compaction curves 

will be obtained for the range of materials to be placed. During construction, one point 

Proctor tests will be performed at a frequency of one test per every five field density tests 

( one test per 2,500 CY placed). Laboratory compaction curves (based on complete Proctor 

tests) will be obtained at a frequency of approximately one for every l Oto 15 field density 

tests (one lab Proctor test per 5,000 CY to 7,500 CY placed), depending on the variability 

of materials being placed. 

5. For riprap materials, each load of material will be visually checked against standard piles for 

gradation prior to transport to the tailings piles. 

Prior to delivery of any riprap materials to the site rock durability tests will be performed for 

each gradation to be used. Test series for riprap durability will include specific gravity, 
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abs\lrption, sodium soundness and LA abrasion. During construction additional test series 

and gradations will be performed for each type of riprap when approximately one-third ( I /3) 

and two-thirds (2/3) of the total volume of each type have been produced or delivered. For 

any type ofriprap where the volume is greater than 30,000 CY, a test series and gradations 

will be performed for each additional I 0,000 CY of riprap produced or delivered. 
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