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1.0 INTRODUCTION

This report addresses the results of the construction work involved with reclamation of the
Water Storage Ponds (also referred to as the Corrective Action Program Ponds (CAP)) at the
Western Nuclear, Inc. (WNI) Split Rock Site, a uranium milling facility located approximately 2
miles north of Jeffrey City, Wyoming. The report that follows describes and documents each
component of the reclamation construction, demonstrating that construction was completed in
accordance with the approved design. The approved design consists of 1) WNI Split Rock Mill
February 1994-Addendum A to Revision No. 5 to the June 30, 1987 Tailings Reclamation Plan
(2/94 TRP) (WNI 1994), and 2) Reclamation of Ground Water Corrective Action Ponds (WNI
2006). .

1.1 Background

The Split Rock Mill Reclamation Plan for the uranium tailings disposal area was approved by the
Nuclear Regulatory Commission (NRC) on March 25, 1994 (NRC, 1994), as Amendment 71 to
Source Material License SUA-56. Reclamation of the tailings disposal area began in 1988 and,
with the exception of the water storage ponds, the work was completed in 1998. In 1999, the
Split Rock Tailing Reclamation Construction Completion Report was issued (SMI, 1999). In the
Construction Completion Report, it is stated that the reclamation of the ground water storage
ponds (referred to as Area 2C) is to be completed after the ground water storage ponds are no
longer required as part of the ground water corrective action program.

The hypalon-lined ponds encompass approximately 16 acres. Since construction, they have
accumulated up to three feet of sediments. They contain no tailings, as they are only used to
store and evaporate contaminated ground water which has been pumped from the ground water
table beneath the tailings. As stated in Amendment 99, License Condition 74 G, WNI must
confirm that the CAP ponds cover design approved in March 1994 is acceptable and must
obtain NRC approval prior to placing the cover. Confirmation of the CAP ponds cover design
was required because the 1994 design was based on an estimated source term for the ponds.
After use of the CAP ponds was terminated, the final source term of the ponds was verified, and
the thicknesses of clay and borrow soil layers in the cover were confirmed.

By letter dated July 25, 2006, WNI submitted a reclamation plan for the ground water CAP
ponds to the NRC staff. NRC staff reviewed the cover design and radon calculations provided
by WNI in its 2006 CAP ponds reclamation plan and approved the design as submitted.
License Amendment No. 100 has been revised to reflect the July 25, 2006 submittal as the
approved CAP ponds design. This licensing action does not require any environmental review
under 10 CFR Part 51 because NRC staff previously reviewed the technical and environmental
aspects of this design and approved it on March 25, 1994. For convenience, the 2006
reclamation plan, NRC approval letter, technical evaluation report, and License Amendment No.
100 are included in Appendix A of this report.

1.2 As-Built Summary
The as-built reclamation cover includes the following layers, from top to bottom:
= Soil/rock mulch — 10 centimeters (cm) or 4 inches (in) per Table 2C of 2/94 TRP
(WNI, 1994),

= Borrow soil — 30 cm (12 in) per Reclamation of Groundwater Corrective Action Ponds
(WNI 2006),
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= Compacted clay — 15 cm (6 in) per Reclamation of Groundwater Corrective Action
Ponds (WNI 2006), and

= Borrow sail — thickness varies.

Final surface reclamation construction was performed by High Country Construction of Lander,
Wyoming in 2007. Construction observations were performed by WNI personnel. All surveying
was performed by Trihydro Corporation of Lander, Wyoming. Inberg-Miller Engineers of
Riverton, Wyoming performed quality assurance and quality control (QA/QC) testing of the
compacted clay layer. Testing performed on the clay included Standard Proctor density (ASTM
D 698) and field moisture/density using Sand Cone (ASTM D 1556) and Nuclear Gage (ASTM
D 2922) tests methods.

Tetra Tech July 10, 2007 2



Water Storage Ponds Completion Report Western Nuclear, Inc.

2.0 CONSTRUCTION ASSESSMENT

2.1 Site Preparation

Prior to starting work, the contraétor informed personnel that compliance with the health and
safety program was mandatory. As part of their scope of work, the contractor reviewed the

specifications and reclamation plan drawings and recorded all pre-construction documentation.

2.1.1 Clearing and Grubbing

Clearing and grubbing activities were performed in accordance with the requirements of Section
2.0 of the 2/94 TRP (WNI, 1994). Clearing and grubbing was conducted within the approximate
limits of the soil borrow areas. Soil borrow areas included the southwest valley borrow area and
a sacrificial clay stockpile (see Drawing 1). Clearing and grubbing was conducted to a minimum
distance of 20 feet outside the limits to be disturbed by construction activities. Vegetative debris
was placed in a stockpile for re-use in revegetation. Fill and reclamation cover materials were
reasonably free of vegetative debris.

Topsoil containing roots, grasses and forbs was stripped to the base of the organic layer or to a
depth of six inches, whichever resulted in the greater depth of excavation. The topson was
stockpiled and used as seed bed matenal for the areas to be revegetated

Clearing and grubbing also included the demolition of approximately 4,900 linear feet of the 8-
foot tall game fencing surrounding the water storage facility. The fence was placed within the
subgrade fill material during reclamatlon of the water storage ponds, as dlscussed in Section
2.2.4, : ,

2.1.2 Construction Water

Water used for dust suppression and moisture conditioning of compacted soils was obtained
from the Jeffrey City Water and Sewer Association.

2.2 Excavation and Grading of Subgrade

2.2.1 Subgrade Description

Subgrade is defined as the surface configuration that had to be achieved over the water storage
ponds prior to placement of the final reclamation cover. The work included the following
activities: :

. Removal of the existing hypalon liner from the upper anchor trench of the
embankment and placement over the pond sediment.
= Regrading the existing embankments over the existing sediments.

= Decommissioning of used piping, pumps, fencing, and miscellaneous equnpment and
placement within the subgrade fill.

= Placement of soil fill material to achieve desired configuration and requnrements as
specified in the Reclamation Plan.

Tetra Tech — July 10, 2007 ' 3
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2.2.2 Subgrade Design Requirements

The requirements for the subgrade, as required by applicable components of Section 3.2.7 of
the 2/94 TRP (WNI, 1994), are summarized as follows:

= The existing ground surface shall be proof rolled prior to placement of either
additional fill or the final reclamation cover. Proof rolling shall consist of at least one
pass with a Caterpillar 815 (or equivalent) smooth drum compactor.

= Fill placed prior to placement of the final reclamation cover will be placed in lifts not
1o exceed 8 inches in loose thickness and compacted with both local construction
traffic and at least one pass with a Caterpillar 815 smooth drum compactor or
equivalent.

= The fill shall be graded such that the surface of the final reclamation cover has a
uniform grade without localized depressions.

2.2.3 Subgrade Materials

Subgrade materials consisted of soils removed from the existing water storage embankment
and soils obtained from borrow areas. Borrow areas included the southwest valley borrow area
and a sacrificial clay stockpile, as shown on Drawing 1. Approximately 57,000 cubic yards of
soil were placed as subgrade fill. ’ .

In addition to the soils described, scrap material associated with the ground water corrective
action program were incorporated into the subgrade. Materials included fencing, pumps, four-
inch to ten-inch diameter polyethylene pipe, equipment, and other similar material.

Pond sediments were left in place, and were not cut into during reclamation activities.

2.2.4 Placement of Piping, Pumps, and Other Debris

The existing embankments were pushed over the sediments to form an approximately two-foot
thick work pad. Upon this layer, scrap materials were incorporated in the fill, as described
below.

Overland piping from Northwest Valley wells was removed from installed locations, cut into
manageable pieces and transported to the storage ponds. This piping was placed in the
subgrade fill material along with all piping located in a storage area adjacent to the ponds.

Piping, pumps, and other structural materials associated with the ground water corrective action
program were placed above the pond sediments prior to placement of the reclamation cover.
Piping was laid parallel and not overlapped to avoid creating significant voids. Structural
materials were broken or cut to manageable size using typical equipment for demolition work.
The material placement strategy for structural materials was to minimize void spaces around
these materials by spreading or laying out these materials in lifts. Materials of large size were
cut with a maximum dimension 20 feet. Large or odd-shaped materials were laid flat in the
reclamation area, with longest dimension oriented horizontally. The structural materials were
placed in lifts not exceeding eight inches, except where material with a vertical dimension
exceeded eight inches. Each lift of material was covered with soil and compacted to minimize
void spaces between scrap materials.
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Compressible materials, such as thin-walled piping and thin-walled tanks, were flattened or
crushed prior to final placement in the reclamation area. Flattening or crushing was done with a
cutting torch and other steel-tracked construction equipment.

These materials were placed in the reclamation area and spread to form a lift with a maximum
thickness of eight inches. Spreading was done in a manner resulting in flat-lying materials and
reduced void spaces.

There were no large incompressible materials (such as thick-walled tanks or vessels) placed in
the reclamation area.

2.2.5 Placement of Fill to Achieve Desired Subgrade

Subgrade fill was placed in accordance with requirements summarized in Section 2.2.2.
Following placement of the scrap materials (see Section 2.2.4), additional soil was placed and
compacted to achieve the desired subgrade elevations.

Water was used as needed for dust suppression on haul/access roads and on all areas where
grading and compaction work was conducted.

2.2.6 Final Configuration of Subgrade

The top of the subgrade surface is shown on Drawing 2. The top of subgrade surface was field
verified by surveying spot elevations on a 200-foot by 200-foot grid. Survey locations are shown
on Drawing 5. As shown on the drawing, the limits of the erosion protection extend past the
limits of the radon barrier. In order to assure a uniform final reclamation cover surface, i.e. top
of rock mulch, the final configuration of the subgrade surface had to be lower where the radon
barrier was constructed and higher where only the erosion protection was placed.
Approximately 57,000 cubic yards of soil and scrap material were placed as subgrade fill.

2.3 Final Reclamation Cover Placement

2.3.1 Reclamation Cover Description

The final reclamation cover was placed above the subgrade and over the regraded water
storage ponds area to the extent and configuration shown on the Drawings. The final
reclamation cover consisted of the following components (described from bottom-to-top):

1) A clay layer with a minimum thickness of six inches. The clay layer was placed over
subgrade material (i.e., regraded berm material, other fill material, and/or pond
sediments);

2) a 12-inch thick borrow soil layer; and
3) a four-inch thick rock muich layer.

The final reclamation cover was designed to contain pond sediments, and to reduce infiltration
due to precipitation. License Amendment 100 (NRC, 2006), License Condition 74.G specifies
that the groundwater corrective action evaporation ponds shall be reclaimed in accordance with
the 2/94 TRP (WNI, 1994). In addition, the radon attenuation barrier for the ponds is to be
constructed in accordance with the confirmed reclamation plan dated July 25, 2006 (WNI,
2006). The reclamation cover as specified in the July 25, 2006 document consists of six inches
of compacted clay overlain by twelve inches of borrow soil. The final reclamation cover was
stabilized with a rock mulch erosion protection layer. The clay layer and the borrow soil layer
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are discussed in this section of the Construction Completion Report. The rock mulch erosion
protection layer is discussed in Section 2.4.

2.3.2 Compacted Clay

2.3.2.1 Clay Design Requirements

In addition to the six-inch thickness approved in License Amendment 100, the compacted clay
had the following requirements as specified in Section 4.2.2 of the 2/94 TRP (WNI, 1994):

1) The material for the clay layer shall be obtained from the designated borrow area and
shall have at least 90 percent passing the number 200 sieve as determined by ASTM D
1140.

2) The maximum density of the cover soil shall be determined using the Standard Proctor
method (ASTM D 698). The compacted material shall be placed at a density of greater
than 90 percent of the maximum density for the first six-inch lift and 95 percent for any
subsequent lifts. The moisture content shall be between two percent below to four
percent above the optimum moisture content determined using the Standard Proctor
method (ASTM D 698).

3) The clay layer shall be placed in lifts with a maximum nominal compacted thickness of
six inches. Measurements will be taken at the mtersectlng points of a 200-foot by 200-
foot survey grid to verify thickness.

4) Thickness measurements for the entire radon barrier shall be taken just prior to
placement of the borrow soil layer to ensure that required thickness has been placed.

5) Measurements shall indicate that no single measurement shall be less than the required
thickness. The compacted clay layer shall be graded to have a uniform grade without
localized depressions. -

6) After quality control testing assures the clay layer has been placed and compacted as
specified (e.g., considering density and moisture criteria), moisture shall be added to the
surface of the clay layer, as necessary, to prevent drying of the layer until the borrow soil
layer is placed over the clay layer. In addition, the borrow soil layer shall be constructed,
as specified below, over the clay layer, following completlon of each portion of the clay
layer as soon as practical as directed by the Owner.

2.3.2.2 Clay Testing Requirements

The testing requirements for the clay layer portion of the final reclamation, as required by
applicable components of Section 7.2.3 of the 2/94 TRP (WNI 1994), are summarized as
follows:

» Gradation testing for percent passing the #200 siev'e (ASTM D 1140), of off-site
borrow soil to be used in the compacted clay layer shall be conducted at a minimum
frequency of one test for each 1,000 cubic yards of clay material placed, and one test
for each day when clay material in excess of 150 cubic yards is placed.

= The Standard Proctor test (ASTM D 698) will be uséd to determine the maximum
density for compaction. The Standard Proctor test shall be conducted at a rate of
one test for every 15 field density tests.
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= Field tests of the clay layer as placed and as compacted shall be conducted at a
minimum frequency of one test for each 500 cubic yards of placed clay layer, two
tests for each day when clay layer material in excess of 150 cubic yards is placed,
and one test per lift and a minimum of one test per full shift of clay layer compaction
operations.

» Field tests to determine density and moisture content of the radon barrier layer may
be conducted using the nuclear gauge with the quallty control restrictions described
in Section 7.2.6 of the 2/94 TRP (WNI, 1994). = |

2.3.2.3 Clay Materials

The material for the compacted clay layer was obtained from the existing clay stockpile located
north of the water storage ponds. Gradation testing was performed in 1997 during the creation
of the clay stockpile. Results from the gradation testing are préesented in Table 7 of the Split
Rock Tailing Reclamation Construction Completion Report (SMI, 1999). A total of 31 gradation
tests were performed on 28,675 cubic yards of stockpiled clay (approximately one test per 925
cubic yards), and all tests indicated the gradation met requurements No further gradation tests
of the clay stockpile material are required. .

2.3.2.4 Clay Placement

Placement and compaction of the clay layer were done in accordance with the above
requirements in Section 2.3.2.2. Two Standard Proctor tests (ASTM D 698), 30 Nuclear
density and moisture content tests (ASTM D 2922), three sand cone density tests (ASTM D
1556), and three oven-drying moisture contents were performed for the approximately 11,000
cubic yards of compacted clay placed in the reclamation cover. Density/Moisture tests locations
were chosen randomly and tests were not taken until a desired grade and thickness had been
achieved. In all instances, moisture content and density requirements were met. Visual
observations were used to confirm that completed surfaces were kept moist until the next lift
could be placed. The frequency of moisture/density tests was one test per 367 cubic yards of
compacted clay, with a minimum of two tests per day of compaction. The frequency of
Standard Proctor tests was one test per 15 density/moisture tests. Approximately every tenth
Nuclear Gauge Method was field verified with a sand cone density (ASTM D 1556) and oven-
drying moisture content (ASTM D 2216). These testing frequencies meet or exceed frequencies
required in the 2/94 TRP (WNI, 1994). Locations of the moisture/density tests are shown on
Drawing 5, results of the Standard Proctor moisture/density tests are presented in Appendix B,
and field density test resuits are presented in Appendix C.

Prior to placement of the compacted clay layer, the subgrade was surveyed to determine
surface elevations at the intersecting points of a 200-foot by 200-foot survey grid. The points
were surveyed again after placement and compaction of the clay to determine the thickness of
the clay layer. Thickness measurements of the clay layer were taken just prior to placement of
the borrow soil layer. Locations of the thickness measurements are shown on Drawing 5, and
the measured thicknesses are shown in Appendix D. With the exception of one point, all
measurements indicated a minimum clay thickness of six inches. At a location with a Northing
of 5000 feet and an-Easting of 6600 feet, survey data indicated 0.2 feet of compacted clay.
However, the location was hand-excavated and the clay thickness was confirmed to be six
inches. The hole was recompacted with clay, and no further actions were required.

2.3.2.5 Clay Layer Configuration
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The as-built extent and elevation of the clay layer is shown on Drawing 3 (adjusting for twelve
inches of the borrow soil and four inches of rock mulch. The clay layer was graded such that
the surface had a uniform grade without localized depressions. Approximately 11,000 cubic
yards of compacted clay were placed in the reclamation cover.

2.3.3 Borrow Soil

2.3.3.1 Borrow Soil Design Requirements

The requirements for the borrow soil, as required by applicable components of Section 4.2.2.2
of the 2/94 TRP (WNI, 1994), are summarized as follows:

= The borrow soil layer shall be constructed as soon as practical over the clay layer
following completion of each portion of the clay layer.

= The borrow soil layer shall be at least 12 inches thick as measured at the intersecting
points of a 200-foot by 200-foot survey grid. Thickness measurements of the borrow
soil layer shall be taken just prior to placement of the rock mulch layer to ensure the
required thickness of borrow soil layer has been placed. The top surface of the
borrow soil layer shall be graded to have a uniform grade without localized
depressions.

s After quality control testing assures that the required thickness of the borrow soil
layer has been placed, moisture shall be added to the surface of the borrow soil
layer, as necessary, to prevent drying of the layer until the layer is temporarily
stabilized. The borrow soil layer shall be temporarily stabilized by placing either a
physical agent or the rock mulch over the borrow soil layer. In addition, the
temporary stabilization of the borrow soil layer shall be achieved following completion
of each portion of the borrow soil layer.

= There are no compaction or moisture specifications for the borrow soil layer.

2.3.3.2 Borrow Soil Testing Requirements

The testing requirements for the Borrow Soil layer portion of the final reclamation, as required
by applicable components of the 2/94 TRP (WNI, 1994) Section 7.2.2, are as follows:

= The borrow soil layer will be compacted using passive means in that compaction will
be achieved by construction traffic. No active compaction will be used and no
density requirements or testing for the borrow soil layer is specified herein.

2.3.3.3 Borrow Soil Materials

The material for the borrow soil layer was obtained from the Southwest Valley Soil Borrow and a
sacrificial clay stockpile located to the north of the approved clay stockpile. These areas are
shown on Drawing 1.

2.3.3.4 Borrow Soil Placement

Placement and completion of the borrow layer were done in accordance with the requirements
in Section 2.3.3.2. Prior to placement of the borrow layer, the top surface of the clay layer was
surveyed to determine surface elevations at the intersecting points of a 200-foot by 200-foot
survey grid. The points were surveyed again after placement of the borrow layer to determine
the thickness of the borrow layer. Thickness measurements of the borrow layer were taken just
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prior to placement of the rock mulch layer. Locations of the thickness measurements are shown
on Drawing 5, and the measured thicknesses are shown in Appendix D. In survey locations .
where the compacted clay thickness was measured in excess of six inches, the thickness of the
borrow soil includes the portion of the clay layer in excess of six inches. All surveyed locations
indicate adequate thickness of borrow material has been placed.

2.3.3.5 Borrow Soil Configuration

The as-built extent and elevation (adjusting for four inches of rock mulch) is shown on Drawing
3. The borrow soil layer was graded such that the surface had a uniform grade without localized
depressions. Approximately 22,000 cubic yards of borrow soil was placed in the reclamation
cover. : .

2.4 Erosion Protection

2.4.1 Erosion Protection Description

The erosion protection consisted of rock mulch 1) placed over the reclamation cover, 2) placed
over existing soils located between the reclamation cover and key trenches, and 3) placed in
key trenches where the rock mulch transitions to existing ground. The erosion protection is
designed to wnthstand the flooding that would result from a Probable Maximum Precipitation
event.

2.4.2 Rock Mulch Design Requirements

The design requirements for the rock mulch are specified in section 5.1.4.3, 5.2.1, and 5.2.5 of
the 2/94 TRP (WNI, 1994). The 2/94 TRP (WNI, 1994) specified a soil/rock matrix to be used
for erosion protection. The soil/rock matrix specified consisted of a 2-inch layer of soil placed
over a layer of rock mulch. However, Amendment 74 to SUA-56 added License Condition 27 E
to read as follows: “The soil component of the erosion protection layer, consisting of soil/rock
matrix, is deleted. This erosion protection layer, to be placed over the final reclamation soil
cover, will consist of a minimum of 4-inch thickness of rock with a minimum D, of two inches.”
A summary of these requirements is presented below, modified to remove references to the soil
. portion.

The rock mulch shall consist of sized angular granite, resistant to abrasion and weathering, and
shall be free from cracks, seams, and other defects that would tend to increase weathering by
water and frost action. Rock shall be well graded and sized as follows (as presented in Table
2C of 2/94 TRP (WNI, 1994)):

Rock should meet requirementé of durability and oversizing as specified in NRC’s Staff
Technical Position (STP) “Design of Erosion Protection Covers for Stabilization of Uranium Mill
Tailing Sites” (NRC 1990). ‘

Placement of the rock mulch shall commence following placement of the final soil cover. The
rock mulch gradation specified in Table 2C (of 2/94 TRP (WNI, 1994)) shall be placed at the
locations and to the depths specified. Care shall be taken while placing the rock to prevent
segregation of materials. The rock mulch shall be placed first by end or belly dump trucks or
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other means in a manner that shall minimize degradation and. separation of the material. The
material shall be spread with a road grader or comparable equipment to achieve the desired
configuration. The thickness of the emplaced rock mulch shall be at least four inches (per Table
2C of 2/94 TRP (WNI, 1994)) and verified by construction control, staking, and probing.
Material that does not meet the requirements specified above shall be either reworked, or
removed and replaced as necessary to meet these Specifications.

2.4.3 Rock Mulch Testing Requirements

The testing requirements for the rock mulch layer portion of the final reclamation, as required by
applicable components of the 2/94 TRP (WNI, 1994) Section 7.2.4.1 and 7.2.5 is summarized
as follows:

Durability testing frequency will include a minimum of initial testing before use and testing for
each additional 10,000 cubic yards of rock from a particular rock source. Additional tests more
frequent than every 10,000 cubic yards may be conducted as directed by the Owner if it is
suspected that the rock has changed substantially from that previously tested. Any visual
change that is noted will be recorded. (Note: On August 21, 1995, the NRC authorized a
change in the testing frequency from one test for every 10,000 cubic yards to one test for every
20,000 cubic yards).

The rock gradation testing frequency will include a minimum of initial testing and testing for each
additional 10,000 cubic yards of the particular rock size (i.e., gradation requirement). A
minimum of three gradation tests will be required for those riprap sizes with less than 30,000
cubic yards of rock required.

Section 7.2.5 of the 2/94 TRP (WNI, 1994) describes a method for determining the thickness of
the rock mulch that involves using a spade to make a vertical cut into the rock mulch and a
horizontally-placed straight-edge to measure the depth of the rock mulch to the nearest 0.1 foot,
at a 200-foot by 200-foot spacing. /

2.4.4 Rock Mulch Material

The rock mulch consisted of sized angular granite obtained from the specified on-site D5, 2-inch
rock mulch stockpile that was established during the initial reclamation construction. Durability
and gradation testing was performed during the creation of the rock mulch stockpile. Therefore,
no further durability or gradation tests of the rock mulch stockpile material are required. The
test results from the initial reclamation construction are summarized below:

Twenty nine durability tests were performed for a total of 354,312 cubic yards of rock produced,
or one test per 12,220 cubic yards on average. This meets the frequency requirements in effect
after August 21, 1995. Test results indicate that all durability ratings were greater than 80,
indicating the rock is sufficiently durable to meet requirements, with no oversizing required. The
test results are summarized in Section 2.3.5.2 and Tables 29 and 30 of the Split Rock Tailing
Reclamation Construction Completion Report (SMI, 1999).

Rock gradation testing was performed at a frequency of at least one test for every 10,000 cubic
yards with a total of 22 gradation tests being performed on the two-inch Ds, rock mulch. Test
results indicate that all 22 tests met all gradation specifications. The test results are
summarized in Section 2.3.5.3 and Table 31 of the Split Rock Tailing Reclamation Construction
Completion Report (SMI, 1999).

~
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2.4.5 Rock Mulch Placement

Placement of the rock mulch was done in accordance with the above requirements. Prior to
placement of the rock mulch, the top surface of the borrow soil layer was surveyed to determine
surface elevations at the intersecting points of a 200-foot by 200-foot survey grid. After
placement of the rock mulch, grade stakes were placed at the grid locations and pounded into
the cover until the top of the grade stake matched the elevation of a straight edge placed
horizontally across the top of the rock mulch. The top of the grade stake was then surveyed to
determine the thickness of the rock mulch layer. Locations of the thickness measurements are
shown on Drawing 5, and the measured thicknesses are shown in Appendix D. The procedure
for measuring the rock mulch thickness varies from that specified in section 7.2.5 of the 2/94
TRP (WNI, 1994). However, the principal of the procedures is similar, and the frequency of
testing and thickness requirements meet requirements.

2.4.6 Key Trenches

Key trenches were constructed in areas where the rock mulch layer over the reclamation cover-
transitions to existing soil. The key trenches consist of trenches backfilled with the same rock
muich used for reclamation cover erosion protection. The key trenches are designed to prevent
head cutting and long-term erosion. The location of the trenches is shown on Drawing 1 and
the minimum dimensions of the trenches are shown on Drawing 4. The design requirements, as
presented on Figure 10 of the 2/94 TRP (WNI, 1994), indicate a trapezoidal-shaped excavation
backfilled with the same size rock as was used for the rock mulch on the reclamation cover.
The design requires an 18-inch bottom width, 1H :1V side slopes, and an excavated depth of 18
inches. Figure 10 of the 2/94 TRP (WNI, 1994) shows that the 6-inch thick soil/rock matrix layer
is extended over the rock in the key trench. This results in a total key trench depth of 24 inches.
However, since the 2-inch thick soil portion of the soil/rock matrix was deleted by license
condition 27 E, the revised depth of the key trench is 22 inches, as shown in Drawing 4 of this
report.

2.4.7 Configuration

The as-built extent and elevation of the rock mulch and key trenches are shown on Drawing 3.
Approximately 16,000 cubic yards of rock mulch was placed on the reclamation cover and in
key trenches.

2.5 Revegetation

2.5.1 Revegetation Description

Revegetation efforts were directed at all areas disturbed by construction and include soil borrow
areas and Contractor staging areas.

2.5.2 Revegetation Requirements

Revegetation requirements as specified by Section 6 of the 2/94 TRP (WNI, 1994) are
summarized as follows:

All seed for the disturbance areas shall be fresh, clean, new crop seed available locally for
rangeland pasture rehabilitation. The application rate of pure live seed (PLS) per acre shall not
be less than 15 pounds PLS per acre via drill seeding. The application rate for broadcast
seeding shall be 1.5 times the drill seeding rate; i.e. 22.5 pounds PLS rate. All seed shall be
furnished in original containers showing analysis of seed mixture, seed source, and production
location, percentage of PLS, year of production, net weight, date, and location of packaging.
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Seed which has become moldy or otherwise damaged in transit or storage shall not be

. accepted.

Mulch shall be certified weed-free, small-grain hay or straw in a dry condition. Mulch shall be
free of foreign matter detrimental to plant life. Wood fiber mulch, if used, shall be virgin long
fiber aspen mulch, Douglas fir mulch, or other similar wood fiber such as mulch from trees
located on-site that will be cleared from borrow areas. The mulch shall not be from recycled
material and shall be free of foreign material such as printers ink, glues, etc.

The area to be revegetated shall be prepared by first replacing topsoil removed and stockpiled
during clearing and grubbing, if available. Construction staging areas will be ripped to a depth
of 6 to 12 inches prior to topsoil placement to alleviate compaction that may have occurred.
Available topsoil shall be spread evenly over the area to be revegetated in a nominal six-inch
unconsolidated layer. [f topsoil is not available to replace over an area to be revegetated, the
soil shall be prepared by first cultivating to a minimum depth of six inches.

Fertilizer shall be added, if required, to the soil at an application rate to be determined after soil
analyses are conducted by the Owner and shall be worked into the upper six inches of soil by
disking along the contours to the extent practical. Fertilizer shall be applied, as necessary,
using broadcast, hydrofertilization, or drill methods. The method used will be-dependent on
climatic conditions, rate of application, time of application, and will be determined on an area-by-
area basis and pre-approved by the Owner.

2.5.3 Implementation

Revegetation efforts were performed to meet the above requirements. Seed mixtures placed
‘ contained the composition shown in Table 1.

Table 1: Seed Mixture Composition

- Scl o
Elymus Iance.:)latus Thickspike Wheatgrass Bannock 254
Elymus trachycaulus Slender Wheatgrass Revenue 4.30
Pseudoroegneria spicata Bluebunch Wheatgrass Whitmar 2.84
Achnatherum hymenoides Indian Ricegrass Rimrock 1.93
Nassella viridula Green Needlegrass Lodorm 3.39
Total 15.00

Fertilizer was applied at a rate of 100 pounds per acre.
Certified weed-free grass straw was applied to all seeded areas immediately following seeding.

Straw was anchored with a crimper. Supporting documentation from the revegetation efforts is
included in Appendix E.
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@ WESTERN NUCLEAR, INC.

2801 YOUNGFIELD, SUITE 340, GOLDEN, COLORADO 80401
TELEPHONE (303) 274-1767 FAX (303) 274-1762

July 25, 2006

United States Nuclear Regulatory Commission
Fuel Cycle Facilities Branch

Division of Fuel Cycle Safety and Safeguards
Office of Nuclear Material Safety and Safeguards
Attn: Gary Janosko, Chief

Mail Stop T8A33

Washington, D.C. 20555-0001

RE: Western Nuclear, Inc. Split Rock Mill; Reclamation of Groundwater Corrective Action
Ponds - License Condition 74E, License SUA-56

Dear Sirs:

It is anticipated that alternative concentration limits (ACLs) will be granted for the Western Nuclear Split
Rock Mill site in the near future. That action will enable the groundwater corrective action program
(CAP) to be discontinued. Once the CAP is discontinued, the CAP evaporation ponds can be reclaimed.

License condition 74 E addresses the reclamation of the groundwater corrective action evaporation ponds.
The license condition is as follows:

The licensee shall reclaim the groundwater corrective action evaporations ponds in accordance with
their February 7, 1994 report titled, “Western Nuclear, Inc. Split Rock Mill, Addendum A (February 7,
1994) to Revision 5 to the June 30, 1987, Uranium Tailings Reclamation Plan” with the following
exception: : ’

1. The preliminary radon attenuation barrier design for the Winter Storage Ponds (Area 2C,
Figure 4 Drawing No. 91-225-E53 (Addendum A to Revision 5) consists of 6 inches of Cody
Shale and 12 inches of Soil Borrow. This design is considered acceptable for estimating the
surety amount. However, once the storage ponds are dismantled the Licensee shall confirm
the design and obtain NRC approval prior to placing the radon cover on the ponds.
Reclamation to the Winter Storage ponds shall be completed by the licensee within three
years after cessation of use as determined by the NRC.

Samples of the sludge in the bottom of the evaporation ponds have been taken periodically to determine
the radium-226 and thorium-230 concentrations so that the radon barrier thickness can be confirmed.
Samples were taken in 1999, 2000, 2004 and 2005. The results are summarized on Table 1.

As can be seen, the thorium-230 concentrations are all less than 1 pCi/g. Most of the radium-226
concentrations are also less than 1 pCi/g. The 2005 data indicate radium-226 concentrations are
approximately 3 pCi/g.

Calculations were performed to determine the anticipated radon flux from the reclaimed evaporation
ponds. The parameters used in the calculations were obtained from the previously approved reclamation



Mr. Gary Janosko, U.S. Nuclear Regulatory Commission
July 25, 2006 :
Page 2 of 4

plan dated February 7, 1994. The parameters used are presented in Table 2. The cover design for the
evaporation ponds in the 1994 reclamation plan is shown on Figure 1.

The anticipated radon flux from the reclaimed evaporation ponds as originally designed was determined
to be 1.7 pCi/m¥/sec. This is much less than the regulatory limit of 20 pCi/m%/sec. Therefore, the
assumed cover configuration in the 1994 reclamation plan can be used for final reclamation of the
evaporation ponds. We are therefore requesting that approval of reclamation of the evaporation ponds in
accordance with the 1994 plan be granted. The results of the radon calculations are presented in
Attachment 1.

The pond reclamation will occur as soon as practical after permission to discontinue the groundwater
CAP has been obtained and the water in the evaporation pond has evaporated. It is anticipated that this
could occur as soon as September or October 2006. We are therefore asking you to review and approve
this request as soon as possible so we can begin the contracting process.

Should you have any questions regarding the data contained in this report, please contact me or our
technical consultant, Lou Miller (970-223-9600) at your convenience.

Sincerely,

L. 3. Ut

Lawrence J. Corte, President b'v» L. M/\

Western Nuclear, Inc.

cc: B.K. DeWaard, WNI — Wyoming
L.L. Miller, MFG, Inc.
H.W. Shaver, Esq.
WNI Central File — Golden
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Table 1 Radium and Thorium Analysis from CAP Ponds
Year Location Th-230 (pCi/g) | Ra-226 (pCi/g)
1999 West Pond Composite 0.47 0.41

East Pond Composite 0.18 0.31
2000 West Pond Composite 0.41 0.53

East Pond Composite 0.28 0.41
2004 West Pond Composite <0.2 <0.1

East Pond Composite : <0.2 <0.1
2005 West Pond Composite <0.1 3

East Pond Composite 0.1 3
Table 2 Radon Flux Model Parameters

Sludge* Clay' Cover Sand'
Porosity 0.4 0.44 0.4
Mass density (g/cm’) 1.55 1.56 1.55
Radium Concentration (pCi/g) _ 3 0 1.1
Emanation Coefficient Default -- Default
Long-term Moisture Content (%) 1.5 16.9 2.0
Thickness (cm) 91 15,24 30.48
' Clay and sand parameters are the same as those used in the 1994 design. Assume clay compacted to 90 percent
Proctor density.

2 Sludge parameters are the same as tailings, except radium concentration — used maximum from Table 1 — and
thickness. Maximum thickness of sludge is approximately three feet, or 91 cm.
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ATTACHMENT 1

RADON FLUX CALCULATION



----- *hkkkk ] RADON

Version 1.2 - MAY 22, 1989 ~ G.F. Birchard tel.# (301)492-7000

U.S. Nuclear Regulatory Commission Office of Research

RADON FLUX, CONCENTRATION AND TAILINGS COVER THICKNESS

ARE CALCULATED FOR MULTIPLE LAYERS

OUTPUT FILE: SplitRock

DESCRIPTION: Split Rock Water Storage Ponds

CONSTANTS

RADON DECAY CONSTANT

RADON WATER/AIR PARTITIONvCOEFFICIENT

.0000021
.26

DEFAULT SPECIFIC GRAVITY OF COVER & TAILINGS

GENERAL INPUT PARAMETERS

LAYERS OF COVER AND TAILINGS
DEFAULT RADON FLUX LIMIT

LAYER THICKNESS NOT OPTIMIZED
DEFAULT SURFACE RADON CONCENTRATION
SURFACE FLUX PRECISION

LAYER INPUT PARAMETERS

LAYER 1 Sludge

THICKNESS

DEFAULT POROSITY

MEASURED MASS DENSITY

MEASURED RADIUM ACTIVITY

DEFAULT LAYER EMANATION COEFFICIENT
CALCULATED SOURCE TERM CONCENTRATION
WEIGHT % MOISTURE

MOISTURE SATURATION FRACTION
CALCULATED DIFFUSION COEFFICIENT

LAYER 2 Clay

THICKNESS

POROSITY

MEASURED MASS DENSITY

MEASURED RADIUM ACTIVITY

DEFAULT LAYER EMANATION COEFFICIENT
CALCULATED SOURCE TERM CONCENTRATION
WEIGHT % MOISTURE,

MOISTURE SATURATION FRACTION
CALCULATED DIFFUSION COEFFICIENT

91

.4

1.55

3

.35
8.544D~-06
1.5

.058
5.758D-02

15

.44

1.56

0

.35
0.000D+00
16.9

.599
7.440D-03

pCi m"*"-2 s*-1

pCi 1~-1

pCi m"-2 s~-1

cm

g cm™-3
pCi/g~-1

pCi cm*~3 s~-1

%

cm™2 s*~-1

cm

g cm~=3
pCi/g~-1

pCi cm~-3 s~=-1
8

cmt2 sh-1



LAYER 3 Borrow Soil

THICKNESS : 30 " em

DEFAULT POROSITY : , .4

MEASURED MASS DENSITY . 1.55 g cm*-3
MEASURED RADIUM ACTIVITY 1.1 . pCi/gn-1
DEFAULT LAYER EMANATION COEFFICIENT .35

CALCULATED SOURCE TERM CONCENTRATION 3.133D-06  pCi cm"-3 s*-1
WEIGHT % MOISTURE 2 %

MOISTURE SATURATION FRACTION 077

CALCULATED DIFFUSION COEFFICIENT 5.395D-02 cmt2 s*-1

DATA SENT TO THE FILE “RNDATA' ON DRIVE A:

N FOl _ CN1l ICOST CRITJ ACC
3 -1.000D+00 0.000D+00 0 2.000D+01 1.000D-03
LAYER DX D P 0 XMS RHO

1 9.100D+01 5.758D-02 4.000D—01 8.544D-06 5.812D-02 1.550
2 1.500D+01 7.440D-03 4.400D-01 0.000D+00 5.992D-01 1.560
3 3.000D+01 5.395D-02 4.000D-01 3.133D-06 7.750D-02 1.550

BARE SOURCE FLUX FROM LAYER 1: 2.327D+00 pCi m*=-2 s*-1

RESULTS OF THE RADON DIFFUSION CALCULATIONS

LAYER THICKNESS EXIT FLUX EXIT CONC.
- {cm) (pCi m”*-2 s~-1) (pCi 1~-1)

1 9.100D+01 1.419D+00 1.304D+03
2 1.500D+01 S5SEQ 1.254D+02
3 3.000D+01 1.707D+00 0.000D+00
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Mr. Lawrence J. Corte, President

Western Nuclear, Inc.

2801 Youngfield, Suite 340

Goiden, CO 80401

SUBJECT:  LICENSE AMENDMENT 100, APPROVING THE GROUND WATER
CORRECTIVE ACTION PONDS RECLAMATION PLAN AND UPDATED
SURETY, WESTERN NUCLEAR, INC., JEFFREY CITY, WYOMING, SUA-56
(TAC LU0139)

Dear Mr Corte:

By letter dated July 25, 2006, Western Nuclear, Inc. (WNI) submitted a reclamation plan for the
ground water Corrective Action Program ponds (CAP ponds) to the U.S. Nuclear Regulatory
Commission (NRC) staff, as required by License Condition (LC) 74.G of Source Materials
License SUA-56. LC 74.G currently states that WNI must confirm that the CAP ponds cover
design approved on March 25, 1994, (Amendment 71, LC 27.B) is still acceptable and must
obtain NRC approval prior to placing the cover. NRC staff has reviewed the cover design and
radon calculations provided by WN! in its 2006 CAP ponds reclamation plan and approves the
design, as submitted. NRC staff's technical review is documented in the enclosed Technical
Evaluation Report (TER). License Amendment No. 100, enclosed herein, has been revised to
reflect the July 26, 2006, submittal, as the approved CAP ponds design. This licensing action
does not require any environmental review under 10 CFR Part 51 because NRC staff previously -
reviewed the technical and environmental aspects of this design and approved it on March 25,
1994.

By letter dated March 28, 2006, WNI submitted an updated corporate guarantee for its surety
instrument to NRC staff. NRC staff has reviewed and approves this corporate guarantee.
Therefore, NRC staff is amending L.C 29, as part of License Amendment No. 100, to include a
reference to this latest surety document. This licensing action is categorically excluded under
10 CFR 51.22(c)(11), which precludes the need for further environmental review of license
amendments that are organizational or procedural in nature, provided that there is no significant
increase in amounts or types of effluents or occupational radiation exposure, no significant
construction impact, and no significant increase in radiological accident potential.

in addition to the surety and CAP ponds amendments, Source Materials License SUA-56 is
being amended to reflect organizational changes that became effective on October 1, 2006. LC
76 has been amended to state that all correspondence shall be sent to the Deputy Director,
Decommissioning and Uranium Recovery Licensing Directorate, Division of Waste
Management and Environmental Protection, Office of Federal and State Materials and
Environmental Management Programs, Mail Stop T-7E18, U.S. Nuclear Regulatory
Commission, Washington, DC 20555.



L. Corte ' 2

If you have any questions regarding this licensing action, please contact Stephen J. Cohen,
Project Manager, at 301-415-7182, or via e-mail, to: sjc7@nrc.gov.

In accordance with 10 CFR 2.390 of the NRC'’s “Rules of Practice for Domestic Licensing
Proceedings and Issuance of Orders,” a copy of this letter will be available electronically for
public inspection in the NRC Public Document Room or from the Publicly Available Records
component of NRC’s Agencywide Documents Access and Management System (ADAMS).
ADAMS is accessible from the NRC Web site at: http://www.nrc.gov/reading-rm/adams.htmi.

Sincerely,

Keith I. McConnell, Deputy Director
Decommissioning and Uranium Recovery
Licensing Directorate
Division of Waste Management
and Environmental Protection
Office of Federal and State Materials
and Environmental Management Programs

Docket No.: 040-01162
License No.: SUA-56

Enclosures:
1. Technical Evaluation Report
2. License Amendment No.100

cc: M. Thiesse, Wyoming DEQ
J. Wagner, Wyoming DEQ



TECHNICAL EVALUATION REPORT
GROUND WATER EVAPORATION PONDS RADON BARRIER
WESTERN NUCLEAR, INC., SPLIT ROCK SITE
JEFFREY CITY, FREMONT COUNTY, WYOMING

DOCKET NO.: 40-1162

LICENSE NO.: SUA-56

DATE: October 3, 2006

FACILITY: Split Rock Site, Jeffrey City, Wyoming
TECHNICAL REVIEWERS: Stephen J. Cohen, Robert G. Lukes
PROJECT MANAGER: Stephen J. Cohen

1.0 SUMMARY AND CONCLUSIONS

By letter dated July 25, 2006, Western Nuclear, Inc. (WNI) submitted to the U.S. Nuclear
Regulatory Commission (NRC) staff confirmation that the radon barrier for the ground water
Corrective Action Program evaporation ponds (CAP ponds) cited in the License Condition 74.G
is sufficient to reduce radon emissions to below 20 pCi/m?/sec, as required by 10 CFR 40,
Appendix A, (WNI, 2006). NRC staff reviewed WNI's submittal, including barrier design and
radon emission calculations, and determined that the radon barrier, as proposed, is sufficient to
meet the radon emissions standards. Therefore, NRC staff approves the radon barrier for the
CAP ponds.

2.0 BACKGROUND

In a memorandum to Docket File No. 40-1162 dated March 25, 1994, NRC staff approved a
license amendment for the Reclamation and Closure Plan for the Split Rock uranium mill
tailings site, Jeffrey City, Wyoming (NRC, 1994). Included in this memorandum were
assessments of the cover design, resistance to erosion, structural integrity, liquefaction,
settlement, hydrologic assessments, filter design, rock durability and gradation, radon
attenuation, construction specifications, and quality control. In this memorandum, NRC staff
specifically stated that the CAP ponds radon barrier design cannot be finalized until the ponds
are dismantled and the source term is verified. This verification is required to determine the
appropriate radon barrier thickness.

By letter dated July 25, 2006, WNI submitted a request for CAP ponds cover approval that
included a verification of the source term. This submittal included sample analytical data, radon
emissions computations, and a cover design drawing. This document formed the basis for
NRC staff’s review.

Enclosure 1
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3.0 TECHNICAL EVALUATION

WNI provided information regarding the radium-226 and thorium-230 concentrations in the
sludge remaining in the CAP ponds (WNI, 2006). These samples were collected at various
times between 1999 and 2005. A review of the data indicates that radium-226 concentrations
range from <0.1 to 3.0 pCi/g, and thorium concentrations ranged from <0.1 to 0.47 pCi/g.

The calculated average radon emission from the sludge alone is 2.37 picocuries per meter per
second (pCi/m/s). This emission rate is considerably below the 20 pCi/m/s limit specified in 10
CFR 40, Appendix A, Criterion 6. Although radon emission standards are met without a cover,
a minimal cover is still required to isolate the waste from the environment, as required in 10
CFR 40, Appendix A, Criterion. Therefore, WNI is proposing a clay cover with erosion
protection that consnsts of the follownng layers:

To address these issues, WNI provided a design that includes the followmg layers, from top to
bottom:

soil/rock mulch - 15 centimeters (cm) or 6 inches (m)
~ borrow soil (sand) - 30 cm (12 in)

compacted clay - 15cm (6 in)

borrow soil - thickness varies

- According to the computatlons provided by WNI, radon emissions from the sludge, clay, and
soil are 1.7 pCi/m/s. NRC staff independently estimated radon emissions using the RADON
code, the resulits of which were similar to WNI's (see Attachment A). Therefore, NRC staff finds
-that the CAP ponds cover, as desngned meets the standards in 10 CFR 40, Appendix A,
Criteria 1 and 6.

4.0 PROPOSED LICENSE AMENDMENTS

29. The licensee shall maintain an NRC-approved financial surety arrangement, consistent
with 10 CFR 40, Appendix A, Criteria 9 and 10, adequate to cover the estimated costs, if
accomplished by a third party, for decommissioning and decontamination of the mill and
mill site, for reclamation of any tailings or waste disposal areas, ground-water restoration,
as warranted, and the long-term surveillance fee. Within three months of NRC approval of

~ a revised reclamation/decommissioning plan, the licensee shall submit, for NRC review
and approval, a proposed revision to the financial surety arrangement if estimated costs in
the newly approved plan exceed the amount covered in the existing financial surety. The
revised surety shall then be in effect within three months of written NRC approval

Annual updates to the surety amount, required by 10 CFR 40, Appendix A, Criteria 9 and
10, shall be submitted to the NRC at least three months prior to the anniversary date which
is designated as December 30 of each year. If the NRC has not approved a proposed
revision to the surety coverage 30 days prior to the expiration date of the existing surety
arrangement, the licensee shall extend the existing surety arrangement for one year.

Along with each proposed revision or annual update, the licensee shall submit supporting
documentation showing a breakdown of the costs and the basis for the cost estimates with
adjustments for inflation, maintenance of a minimum 15 percent contingency fee, changes



74.

76.

S C

in engineering plans, activities performed and any other conditions affecting estimated
costs for site closure. The licensee shall also provide the NRC with all surety related
correspondence submitted to the State, a copy of the State's surety review, and the final
approved surety arrangement. The licensee shall also ensure that the surety, where
authorized to be held by the State, expressly identifies the NRC portion of the surety. The
basis for the cost estimate is the NRC approved reclamation/decommissioning plan or
NRC approved revisions to the plan. The previously provided guidance entitled
"Recommended Outline for Site Specific Reclamation and Stabilization Cost Estimates"
outlines the minimum considerations used by the NRC in the review of site closure cost
estimates. Reclamation/decommissioning plans and annual updates should follow this
outline.

Western Nuclear's currently approved surety, a Parent Company Guarantee, issued by
Phelps Dodge Corporation on March 28, 2006, committing Phelps Dodge Corporation,
among other things, to take certain actions in the event the licensee fails to fulfill its
decommissioning or financial assurance obligations, shall be continuously maintained in
accordance with the recitals of the Parent Company Guarantee in an amount no less than
$12,279,018 for the purpose of complying with 10 CFR 40, Appendlx A, Criterion 9 and 10,
until a replacement is authorized by the NRC.

[Applicable Amendments: 24, 45, 53, 64, 66, 70, 72, 76, 85P, 93, 94, 95, 97, 100])
The licensee shall implement a compliance monitoring program containing the following:

The licensee shall reclaim the groundwater corrective action evaporation ponds in
accordance with its February 7, 1994, report titled, “Western Nuclear, Inc. Split Rock Mill,
Addendum A (February 7, 1994) to Revision 5 to the June 30, 1987, Uranium Tailings
Reclamation Plan.” The Winter Storage Ponds radon attenuation barrier shall be
constructed according to the design in the confirmed reclamation plan dated July 25, 2006.

[Applicable Amendment: 92, 99, 100]

Notification to NRC under 10 CFR 20.2202, 10 CFR 40.60, and specific license
conditions should be made as follows:

Required written notice to NRC under this license should be given to: Deputy Director,
Decommissioning and Uranium Recovery Licensing Directorate, Division of Waste
Management and Environmental Protection, Office of Federal and State Materials and
Environmental Management Programs, Mall Stop T-7E18, U.S. Nuclear Regulatory
Commission, Washington, DC 20555.

[Applicable Amendment: 73, 95, 100]
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ATTACHMENT A :
NRC STAFF RADON CALCULATIONS

Reference
RG-3.64

Radon cover caluclation

---------------- Input Parameters ----------------

Number of Layers: 3

Radon Flux into Layer 1: 0 pCi/m2s

Surface Radon Concentration: 0 pCi/L

Bare Source Flux (Jo) from Layer 1: 2.958 pCi/m2s

- Specific Bare Source Fiux from Layer 1: 0.986 pCi/m2s per pCi_Ra-226/g

Layer Thickness Ra-226 Emanat Porosity Moisture  Diff Coeff

No. [m] [pCi/g] Fract [dry wt_%] [m2/s]
1 0.91 3 .35 0.4 1.5 5.750E-6
2 0.15 0 .35 0.44 16.9 744.0E-9
3 0.3 1.1 35 0.4 2 5.395E-6
-------- Results of Radon Diffusion Calculation --------
Layer Thickness Exit Flux Exit Conc
No. [m] [pCi/m2s] [pCi/L]
1 0.91 1.823 1.632E3
.2 0.15 . 1.744 161.7E0
3 0.3 2.103 OEO

Total cover radon retention: 28.92%

Regulatory analysis

2.103 pCi/m?-s is much less then the regulatory limit of 20 pCi/m?-s.



' U.$. NUCLEAR REGULATORY COMMISSION

MATERIALS LICENSE )
‘nrsuant to the Atomic Energy Act of 1954, as amended, the Energy Reorganization Act of 1974 (Public Law 93-438), and the applicable parts

NRC FORM 374

Title 10, Code of Federal Regulations, Chapter |, Parts 19, 20, 30, 31, 32, 33, 34, 35, 36, 39, 40, 51, 70, and 71, and in reliance on
statements and representations heretofore made by the licensee, a license is hereby issued authorizing the licensee to receive, acquire, |
possess, and transfer byproduct, source, and special nuclear material designated below; to use such material for the purpose(s) and at the
ptace(s) designated below; to deliver or transfer such material to persons authorized to receive it in accordance with the regulations of the
applicable Part(s). This license shall be deemed to contain the conditions specified in Section 183 of the Atomic Energy Act of 1954, as
amended, and is subject to all applicable rules, regulations, and orders of the Nuclear Regulatory Commission now or hereafter'in effect and
to any conditions specified below.

Licensee
1. Western Nuclear, Inc. ‘ : 3. License Number SUA-56, Amendment 100
2. 2801 Youngfield Street, Suite 340 4. Expiration Date unti terminated (Applicable
Amendments: 31, 32, 41)

Golden, Colorado 80401 | 5. Docket No. 40-1162

[Applicable Amendment: 34, 52, 92, 96] Reference No.:
6. Byproduct Source, and/or | 7. Chemical and/or Physical 8. Maximum amount that Licensee

Special Nuclear Material - Form : May Possess at Any One Time

Under This License
, Natural Uranium ~ Any Unlimited
9

The licensee is hereby authorized to possess byproduct material in the form of uranium waste tailings
generated by the licensee's past milling operations authorized under SUA-56.

[Applicable Amendments: 32, 46, 58]

10. Authorized Places of Use: The licensee's uranium milling facilities located approximately two miles
north of Jeffrey City, Wyoming.

[Applicable Amendments 46, 50, 60; 82}
ﬁ. DELETED by Amendment No. 49.
12.‘. DELETED by Amendment-No. 49,
13, DELETED by Amendment No. 49.
14. DELETED by Amendment No. 49.
15.  DELETED by Amendment No. 49.
16. | DELETED by Amendment No. 547

DELETED by Amenament No. 33.
18. DELETED by Ame‘ndment No. 49.

Enclosure 2
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License Number

. SUA-56
MATERIALS LICENSE Docket or Reference Number
SUPPLEMENTARY SHEET 40-1162

Amendment No. 100

19.
20.
21.
22.
23.

24.

25.

26.
27.
28.

29.

DELETED by Amendment No. 56.
DELETED by Amendment No. 49.
DELETED by Amendment No. 56.
DELETED by Amendment No. 54.
DELETED by Amendment No. 33.

The licensee shall collect surface water samples from the Sweetwater River at the following five
locations: 1) upstream of the proposed long-term care boundary near the western boundary of Section
3, township 29 N and range 92 W; 2) in a sharp meander directly upstream of well JJ-1R (SR-A); 3)
approximately 3,000 river feet downstream of SR-A in riffle section (SR-B); 4) in tight meander
downstream of Site, approximately 1,600 river feet upstream of diversion dam, in Section 31, township
30 N and range 91 W, 5) downstream of proposed long-term care boundary in Section 5, township 29 N
and range 91 W. Samples shall be collected at the same sampling frequency and for the same
constituents [excluding static water level] as required under LC No. 74.A for the first 12 wells. The data
obtained from this monitoring program shall be rep d semiannually to the NRC in accordance with
requirements of 10 CFR 40 65. . C S

[Applicable Amendments 26 28, 30, 44, 49, 56A, 84, 89 98]

The licensee shall conduct a quality assurance program as contained in their submittal dated March 25,
1981. In addition, the licensee shall be required to document the results and recommendations of each
annual audit of the environmental monitoring program. Any requested changes to the "Environmental
Monitoring Manual” submitted on March 23, 1981, as revised by letters dated March 27, 1991,

January 28 and March 11, 1992, shall be in the form of a license amendment.

[Applicable Amendments: 49, 63]

DELETED by Amendment No. 49.

DELETED by Amendment No. 92.

DELETED by Amendment No. 87.

The licensee shall maintain an NRC-approved financial surety arrangement, consistent with 10 CFR 40,
Appendix A, Criteria 9 and 10, adequate to cover the estimated costs, if accomplished by a third party,
for decommissioning and decontamination of the mill and mill site, for reclamation of any tailings or

waste disposal areas, ground-water restoration as warranted and the long-term surveillance fee. Within
three months of NRC approval of a revised reclamation/decommissioning plan, the licensee shall
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License Number

SUA-56
MATERIALS LICENSE Docket or Reference Number
SUPPLEMENTARY SHEET 40-1162

Amendment No. 100

30.

31.

32.

33.

submit, for NRC review and approval, a proposed revision to the financial surety arrangement if
estimated costs in the newly approved plan exceed the amount covered in the existing financial surety.
The revised surety shall then be in effect within three months of written NRC approval.

Annual updates to the surety amount, required by 10 CFR 40, Appendix A, Criteria 9 and 10, shall be
submitted to the NRC at least three months prior to the anniversary date which is designated as
December 30 of each year. If the NRC has not approved a proposed revision to the surety coverage
30 days prior to the expiration date of the existing surety arrangement, the licensee shall extend the
existing surety arrangement for one year. Along with each proposed revision or annual update, the
licensee shall submit supporting documentation showing a breakdown of the costs and the basis for the
cost estimates with adjustments for inflation, maintenance of a minimum 15 percent contingency fee,
changes in engineering plans, activities performed and any other conditions affecting estimated costs
for site closure. The licensee shall also provide the NRC with all surety related correspondence
submitted to the State, a copy of the State's surety review, and the final approved surety arrangement.
The licensee shall also ensure that the surety, where authorized to be held by the State, expressly
identifies the NRC portion of the surety. The basis for the cost estimate is the NRC approved
reclamation/decommissioning plan or NRC approved revisions to the plan. The previously provided
guidance entitled "Recommended Outline for Site Specific Reclamation and Stabilization Cost
Estimates" outlines the minimum considerations used by the NRC in the review of site closure cost
estimates. RecIamatron/decommnssromng plans and annual updates should follow this outline.

Western Nuclear's currently approved surety a Parent Company Guarantee issued by Phelps Dodge
Corporation on March 28, 2006, committing Phelps Dodge Corporation, among other things, to take
certain actions in the event the licensee fails to fulfill its decommissioning or financial assurance
obligations, shall be continuously maintained in accordance with the recitals of the Parent Company
Guarantee in an amount no less than $12,279,018 for the purpose of complying with 10 CFR 40,
Appendix A, Cntenon 9 and 10, untll a replacement is authonzed by the NRC.

[Applicable Amendments: 24, 45, 53, 64, 66, 70, 72,76, 85P, 93, 94, 95, 97, 100]

DELETED by Amendment No. 69.

DELETED by Amendment No. 46.

A. DELETED by Amendment No. 56.

B. DELETED by Amendment No. 50.

DELETED By Amendment No. 88

in order to ensure that no disturbance of cultural resources occurs in the future, the licensee shall have
an archeological and historical artifact survey of areas of its property, not previously surveyed,
performed prior to their disturbance, including borrow areas to be used for reclamation cover. These

surveys must be submitted to the NRC and no such disturbance shall occur until the licensee has
received authorization from the NRC to proceed.
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License Number

SUA-56
MATERIALS LICENSE Docket or Reference Number
SUPPLEMENTARY SHEET 40-1162

Amendment No. 100

35.

36.

37.

38.

39.

40.

41.

42.

The licensee is authorized to excavate material from the proposed reclamation borrow areas as
designated in the licensee's approved reclamation plan, provided that protection of the cultural
resources is managed in accordance with statements and representation contained in the licensee's
letter dated March 30, 1992.

[Applicable Amendment: 71]

Before engaging in any project-related activity not evaluated by the NRC, the licensee shall prepare and
record an environmental evaluation of such activity. When the evaluation indicates such activity may
result in a significant adverse environmental impact that was not evaluated, or an impact greater than
that evaluated in the environmental statement, the licensee shall provide a written evaluatlon of such
activity and obtain prior approval of the NRC for the activity.

DELETED by Amendment No. 49.

The licensee is hereby exempted from the requirements of Section 20.203(e)(2) of 10 CFR Part 20,
provided that all entrances to the restricted area are conspicuously posted in accordance with
Section 20.203(e)(2) and with words, "Any area within this facility may contain radioactive material."

[Applicable Amendment: 49]

Mill tailings other than samples for research shaII not be 'transferred from the site wnthout specific prior
approval of the NRC obtained through application for amendment of this license. The licensee shall
maintain a permanent record of all transfers made under the provisions of this condition.

DELETED by Amendment No. 50.
DELETED by Amendment No. 49.

Release of equipment or packages from the restricted area shall be in accordance with the previously
provided guidance entitled, "Guidelines for Decontamination of Facilities and Equipment Prior to
Release for Unrestricted Use or Termination of Licenses for Byproduct or Source Materials," dated
September, 1984,

The Radiation Safety Officer (RSO) shall perform an annual review of the radiation protection program
for content and implementation. A copy of the annual eview report shall be retained at the site and shall
be available for NRC review.

[Applicable Amendments: 49, 87]

The results of Sampling, analysis surveys and monitoring, the calibration of equipment, reports on
inspections, and the additional conditions to this license, as well as any subsequent reviews,




NRC FORM 3744 U.S. NUCLEAR REGULATORY COMMISSION e Page Sof 8

License Number

. SUA-56
MATERIALS LICENSE Docket or Reference Number
SUPPLEMENTARY SHEET 40-1162

Amendment No. 100

44.

45.

3

47.

48.

49.
50.
' 51.
52.

53.

54.

56.

57.

investigations, and corrective actions, shall be documented. Unless otherwise specified in NRC
regulations, all such documentation shall be maintained for a period of at least 5 years.

[Applicable Amendment: 49, 87]

Written procedures shall be established for site reclamation and monitoring activities to include
personnel and environmental monitoring, and survey instrument calibrations. These procedures shall

be reviewed and approved in writing by the Radiation Safety Officer (RSO) before implementation and

whenever a change in procedure is proposed to ensure that proper radiation protection principles are
being applied. In addition, the RSO shall perform a documented review of all existing site procedures at
least annually. An up-to-date copy of each written procedure shall be kept at the site facility.
[Applicable Amendments: 49, 56, 87]

DELETED by Amendment No. 49.

DELETED by Amendment No. 87.

DELETED by Amendment No. 49.

The Radiation’Safety Ofﬁce (RSO), who is responsible for the radiation safety aspects of the
decommissioning , shall possess the minimum qualifications as specified in Section 2.4.1 of Regulatory
Guide 8.31, “Information Relevant to Ensuring That Occupational Radiation Exposure at Uranium Mills
Will Be As Low As Reasonably Achievable,” until license termination.

[Applicable Amendments: 49, 50, 56, 87)

DELETED by Amendment No. 49.

DELETED by Amendment No. 49.

DELETED by Amendment No. 49.

DELETED by Amendment No. 49.

Radiation detection instruments shall be calibrated after repair and as recommended by the
manufacturer or at intervals not to exceed six months, whichever is sooner.

DELETED by Amendment No. 49.
DELETED by Amendment No. 49.
DELETED by Amendment No. 49.

DELETED by Amendment No. 33.
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MATERIALS LICENSE
SUPPLEMENTARY SHEET

License Number
SUA-56

Docket or Reference Number

40-1162

Amendment No. 100

58.
59.

60.
| 61.
62.
63.

64.

nd

il| 67.
68.
69.
70.
71.
72.
73.

74.

DELETED by Amendment No.
DELETED by Amendment No.
DELETED by Amendment No.
DELETED by Amendment No.
DELETED by Amendment No.

DELETED by Amendment No.

37.
49.
49.
49,
49.

56.

The licensee shall control grazing.to the N and NNE of the tailings impoundment by maintaining cattle
guards at each end of the rock outcrops along the north side of the restricted area fence, as indicated

on map A, submitted by letter dated August 18, 1978 from G. Fletcher to J. Linehan.
DELETED by Amendment No.
DELETED by Amendment No.
DELETED by Amendment No;
DELETED by Amendmenf No.
DELETED by Amendment No.
DELETED by Amendment No.
DELETED by Amendment-No.
DELETED by Amendmen_t-No.
DELETED by Amendment No.

The licensee shall implement a compliance monitoring program containing the following:

49,
33,
33,
46.
46.
.
49,
49.

54.

A. Sample wells JJ-1R, WN-39B, WN-41B, WN-42A, SWAB-1, SWAB-2, SWAB-4, SWAB-12,
SWAB-22, SWAB-29, SWAB-31, and SWAB-32 semi-annually for uranium and sulfate and
annually for aluminum, ammonia, antimony, arsenic, beryllium, cadmium, chloride, fluoride, lead,
manganese, molybdenum, nickel, nitrate, pH, radium-226 and-228, selenium, sulfate, thallium,
thorium-230,TDS, and uranium. Sample wells 1, 4R, 5, and 21 semi-annually for aluminum,

ammonia, antimony, arsenic, beryllium, cadmium, chloride, fluoride, lead, manganese, -

molybdenum, nickel, nitrate, pH, radium-226 and-228, selenium, sulfate, thallium, thorium-230,
TDS, and uranium. [n addition, water levels shall be collected at all of the above wells for every

sampling event.
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License Number

SUA-56
~ MATERIALS LICENSE Docket or Reference Number
SUPPLEMENTARY SHEET 40-1162

Amendment No. 100

»

B.  Comply with the following ground-water protection standards at point of compliance Wells 4 and
21, with background being recognized in Well 15:

beryllium = 0.05 mg/L, cadmium = 0.01 mg/L, chromium = 0.05 mg/L, lead = 0.05 mg/L, nickel =
0.05 mg/L, selenium = 0.013 mg/L, and thorium-230 = 0.95 pCi/L.

C. Comply with the following a'lter'nate concentration limits in the northwest valley at point of
- compliance Well 4, with background being recognized in Well 15:

ammonia = 0.61 mg/L, manganese = 225 mg/L, molybdenunﬁ = 0.66 mg/L, nitrate = 317 mg/L,
radium-226 and -228 = 7.2 pCi/L, and natural uranium = 4.8 mg/L.

Comply with the following alternate concentration limits in the southwest valley at point of
compliance Well 21, with background being recognized in Well 15:

ammonia = 0.84 mg/L, manganese = 35 mg/L, molybdenum 0.22 mg/L, nitrate = 70 7 mg/L
radium-226 and -228 = 19.9 pCi/L, and natural uranium = 3.4 mg/L.

[Applicable Amendments 25 27 36, 39 40 44'48 51 56 58 61 62, 67, 69A, 79, 89, 98 99]

D. Comply wuth the followmg ground water trigger Ievels at the pomt of exposure:

Trigger Levels for the Split Rock aquifer: ammonia = 0.5 mg/l, manganese = 0.73 mg/L,
molybdenum = 0.18 mg/L, nitrate = 10 mg/L, radlum-226 and -228 = 5.0 pCi/L, and natural
uranium = 0 03 mg/L or 0. 3 for SWAB 32, ... : .

Trigger Levels for ﬂoodplam aquer ammonia 0.5 mg/L manganese = 2.39 mg/L molybdenum
= 0.18 mg/L, nitrate = 10 mg/L, radium-226 and -228 = 5.0 pCi/L, and natural uranium = 0.03
mg/L.

E. Comply with the following surface water trigger levels at the point of exposure:

ammonia = 0.5 mg/L, manganese = 0.05 mg/L, molybdenum = 0.18 mg/L, nitrate = 10 mg/L,
radium-226 and -228 = 5.0 pCi/L, and natural uranium = 0.03 mg/L.

F. The licensee shall submit by December 15 of each year, a review of the corrective action program
and its effect on the aquifer.

[Applicable Amendments: 25, 27, 38, 39, 40, 44, 48, 51, 56, 58, 61, 62, 67, 69A, 79, 99]
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License Number

SUA-56
MATERIALS LICENSE Docket or Reference Number
SUPPLEMENTARY SHEET 40-1162

Amendment No. 100

75.

76.

Date:

G. The licensee shall reclaim the groundwater corrective action evaporation ponds in accordance with
its February 7, 1994, report titled, “Western Nuclear, Inc. Split Rock Mill, Addendum A
(February 7, 1994) to Revision 5 to the June 30, 1987, Uranium Tailings Reclamation Plan.” The
Winter Storage Ponds radon attenuation barrier shall be constructed according to the design in
the confirmed reclamation plan dated July 25, 2006.

[Applicable Amendment: 92, 99, 100]
DELETED by Amendment No. 92.

Notification to NRC under 10 CFR 20.2202, 10 CFR 40.60, and specific license conditions should be
made as follows:

Required written notice to NRC under this license should be given to: Deputy Director,

- Decommissioning and Uranium Recovery Licensing Directorate, Division of Waste Management and

Environmental Protection, Office of Federal and State Materials and Environmental Management
Programs, Mail Stop T-7E18, U.S. Nuclear Regulatory Commission, Washington, DC 20555.

[Applicable Amendment: 73, 95, 100]

FOR THE NUCLEAR REGULATORY COMMISSION

0 [24)06

Kelthl McConneill, Deputy Director
Decommissioning and Uranium Recovery
Licensing Directorate
Division of Waste Management
and Environmental Protection
Office of Federal and State Materials
and Environmental Management Programs




APPENDIX B
RESULTS OF STANDARD PROCTOR
MOISTURE/DENSITY TESTS



MOISTURE DENSITY ANALYSIS (PROCTOR)
INBERG - MILLER ENGINEERS

ASTM D698/D1557

CLIENT:[Western Nuclear, inc. CALCULATIONS
PROJECT |Pond Reclamation PROCTOR DATA »
JOB NO.:}12936RM WA, of Soil Sample (A3) = A2- A1
TEST DATE:}3-13-07 4" Mold Wet Density (PSF) (Ady=A3* 30
TESTED BY:{JPM 6" Mold Wet Density (PSF) (Ad)= A3* 1333
TEST METHOD: D698 MOISTURE ‘
SAMPLE NO.:{1 W of Water (B4)= 82 B3
SAMPLED BY:|JPM Wt of Dry Soil (B5) =83 - BT
SOURCE:|Stockpile Onsite RESULTS
SAMPLE DESCRIPTION:|Cody Shale Moisture Content (C1) = (B4/B5) * 100
DESCRIPTION CONT.. : Dry Density (C2) = A4/l + (84/BS)]
A PROCTOR DATA ROCK DATA
Trial Sample Wt. (lbs): 32.00 Total Sample Wi. (Ibs): 32.00 Note 14
Mold Size, Inches (4,6): 4 +3/4" Sample Wi. (Ibs):| 0.0000 |Note 1
No. of Lifts (3,5): 3 -3/4" Sample Wt. (Ibs);] 32.0000
Blows Per Lift (25, 58): ‘25 ) PERQENT +3/4" ROCK: 0.00
Rock Cor. (NO=0,YES=1): 0 PERCENT —3/4"' ROCK: 100.00
OVERSIZE BULK S.G.: #N/A  [Note 1 Note »
OVERSIZE ABSORBTION (%) #N/A  |Note 1 1. Not applicable for Base Proctor or for
s Non-Rock Corrected Proctors.
TRIAL INFO.
TRIAL 1 TRIAL 2 TRIAL 3 TRIAL 4 TRIAL 5 TRIAL 6 TRIAL 7
Tub No.:
Target % M.C.:
Water Added (ml): {3528 Hlesiiien et B = i
A1l Mold Wt. (Ibs):{| 9.3670 9.3670 9.3670 9.3670 9.3670 9.3670 9.3670
A2 Mold + Soil Wt. (Ibs):jl 13.4970 13.5630 13.4410 13.1705
A3 ’ SOIL WT. (LBS): 4.13 4.20 4.07 3.80
A4 WET DENSITY (PCF):jl  123.90 125.88 122.22 11411
B MOISTURE INFO.
' Tare (Pan) No.: utep 622 812 gim
B1 Tare (Pan) Wt. (#):]| 32.2100 32.0000 32.6100 31.6400
B2 Tare + Wet Soil Wt. (#):| 670.6100 | 693.9100 | 658.3000 | 593.4700
B3 Tare + Dry Soil Wt.(#):] 548.5400 | 586.1800 | 574.8000 | 532.3700
B4 WATER WT.(#):| 122.0700 | 107.7300 | 83.5000 61.1000
B5 SOIL WT.(#))| 516.3300 | 554.1800 | 542.1900 | 500.7300
C PRESS BUTTON TO CALCULATE BASE PROCTOR TEST RESULTS FIRST
C1 . PERCENT MOISTURE: 23.64 19.44 15.40 12.20 #N/A #N/A #N/A
Cc2 DRY DENSITY (PCF):| 100.21 105.39 105.91 101.70 #N/A C#N/IA #N/A

D ROCK COR. PROCTOR TEST RESULTS (ASTM D4718)

BASE PROCTOR OPT.M.C..[ #N/A
BASE PROCTOR MAX DRY DEN.:[.  #N/A
ROCK CORR. OPT. M.C.(%):]  #N/A
ROCK CORR. MAX. DRY DEN..f  #N/A

ENTER DESIRED +3/4™
OVERSIZE BULK 8.G.:
OVERSIZE ABSORPTION (%}):
PERCENT -3/4"

D1 - PERCENT MOISTURE:
D2 DRY DENSITY (PCF):

#N/A

#N/A

#N/A

#N/A

PRESS STANDARD GRAPH BUTTON TO CALCULATE BASE PROCTOR FIRST
THEN PRESS ROCK COR. BUTTON TO CALCULATE ROCK CORRECTED PROCTOR



PROJECT: Pond Reclamation

TEST DATE: 3-13-07
SOURCE: Stockpile Onsite

MOISTURE-DENSITY ANALYSIS

INBERG-MILLER ENGINEERS

CLIENT: Western Nuclear, Inc. v SAMPLE NO.: 1

SAMPLED BY: JPM

JOB NO. 12936RM TESTED BY : JPM

TEST METHOD: D698

DESCRIPTION: Cody Shale

DRY DENSITY (LBS/CU.FT.)
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WATER CONTENT (%)

OPTIMUM WATER CONTENT (%): 17.5
MAXIMUM DRY DEN. (LBS/CU. FT): 106.3
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MOISTURE DENSITY ANALYSIS (PROCTOR)

INBERG - MILLER ENGINEERS
ASTM D698/D1557

CLIENT:[Western Nuclear, Inc. ' CALCULATIONS
PROJECT:|Pond Reclamation PROCTOR DATA
JOB NO.:|12936RM W1, of Soil Sample (A3) = A2- A1
TEST DATE:|3-13-07 4" Mold Wet Density (PSF) (A4)=A3° 30
TESTED BY:|JPM 6" Mold Wet Density (PSF) (Ad) = A3 1333
TEST METHOD:|"A" MOISTURE
SAMPLE NO..12 ‘ W, of Water (B4)=B2-B3
SAMPLED BY:{JPM WA of Dry Sofl (85) = Ba- B1
SOURCE:}Stockpile Onsite - RESULTS
SAMPLE DESCRIPTION:{Cody Shale Molsture Gontent (C1) = (B4/BS) * 100
DESCRIPTION CONT.: Dry Density (C2) = Adl1 + (B4/BS))
A  PROCTOR DATA ROCK DATA
Trial Sample Wt. (lbs): 34.40 Total Sample Wt. (Ibs); 3440 [Note 1
Mold Size, inches (4,6): 4 +3/4" Sample Wt. (Ibs):] 0.0000 |{Note 1
' No. of Lifts (3,5); 3 ' -3/4" Sample Wt. (Ibs):{ 34.4000
Blows Per Lift (25, 56): 25 PERCENT +3/4" ROCK: 0.00
Rock Cor. (NO=0,YES=1): 0 PERCENT -3/4" ROCK:|] 100.00
OVERSIZE BULK S.G.: #N/A Note 1 Note
OVERSIZE ABSORBTION (%): #N/A Note 1 1. Not applicable for Base Proctor or for

Non-Rock Corrected Proctors.
TRIAL INFO.

TRIAL 1 TRIAL 2 TRIAL 3 TRIAL 4 TRIALS TRIALS TRIAL 7
Tub No.: e m—— el ——t——————————

Target % M.C.:
Water Added (ml):

A1 Mold Wt. (Ibs):)] 9.3670 9.3670 9.3670 9.3670 9.3670 9.3670 9.3670
A2 Mold + Soil Wt. (Ibs):|| 13.5165 13.4095 13.1990 13.5025

A3 SOIL WT. (LBS): 415 4.04 3.83 4.14

A4 WET DENSITY (PCF):f 124.49 121.28 114.96 124.07

B MOISTURE INFO.

Tare (Pan) No.: 60 615 616 jch

B1 Tare (Pan) Wt. (#)| 32.2600 32.2000 31.9500 32.5800

B2 Tare + Wet Soil Wt. (#):]] 592.2600 | 678.6400 | 567.4400 | 638.5200

B3 Tare + Dry Soil Wt.(#):]| 496.3800 | 588.1400 | 503.3600 | 544.7800

B4 WATER WT.(#):l 95.8800 | 90.5000 64.0800 93.7400

B5 SOILWT.(#):ll 464.1200 | 555.9400 | 471.4100 | 512.2000

C PRESS BUTTON TO CALCULATE BASE PROCTOR TEST RESULTS FIRST
C1 PERCENT MOISTURE:{ ' 20.66 16.28 13.59 18.30 #N/A #N/A #N/A
Cc2 DRY DENSITY (PCF):;} 103.17 104.30 101.20 104.87 #N/A #N/A #N/A

D ROCK COR. PROCTOR TEST RESULTS (ASTM D4718)

ENTER DESIRED +3/4"™ #N/A BASE PROCTOR OPT. M.C.: #N/A
OVERSIZE BULK 8.G.: #N/A BASE PROCTOR MAX DRY DEN.: #N/A
OVERSIZE ABSORPTION (%): #N/A ROCK CORR. OPT. M.C.(%): #NIA
PERCENT -3/4™ #N/A ROCK CORR. MAX. DRY DEN.: #N/A
D1 PERCENT MOISTURE:
D2 DRY DENSITY (PCF).

PRESS STANDARD GRAPH BUTTON TO CALCULATE BASE PROCTOR FIRST
THEN PRESS ROCK COR. BUTTON TO CALCULATE ROCK CORRECTED PROCTOR



TEST DATE: 3-13-07

DRY DENSITY (LBS/CU.FT.)

MOISTURE-DENSITY ANALYSIS

CLIENT: Western Nuclear, Inc.
PROJECT: Pond Reclamation

INBERG-MILLER ENGINEERS

JOB NO. 12936RM

SOURCE: Stockpile Onsite
DESCRIPTION: Cody Shale

106

105

104

103

102

101

SAMPLE NO.: 2
SAMPLED BY: JPM
TESTED BY : JPM
TEST METHOD: "A™

/

Y A

o { o ' ? |

|| N N T I B
12 13 14 15 16 17 18 19 20 21 22

WATER CONTENT (%)
OPTIMUM WATER CONTENT (%): 17.8
MAXIMUM DRY DEN. (LBS/CU. FT): 104.8
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APPENDIX C
RESULTS OF FIELD MOISTURE/DENSITY TESTS
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124 E. Main Street

Riverton, WY 82501
(307) 856-8136 (ph)
(307) 856-3851 (fax)

O 1120 E. "C” Street
Casper, WY 82601
(307) 577-0806 (ph)

(307) 472-4402 (fax)

XX

Client Western Nuclear
Address b =0

City, State, Zip 220

 Test Instrument Data:

Manufacturer Troxler
Standard Density Count ol

O 350 Parsley Boulevard

" 'Project No. 12936RM
Project Name Pond Reclamation
Project Location Jeffrey City, Wy.

Model No. 3411B
Standard Moisture Count 5171

FIELD REPORT OF IN-PLAGE DENSITY
OF SOIL AND SOIL-AGGREGATE
BY NUCLEAR METHODS (ASTM D2922)

4
!

Q. 520 Wilkes, Suite 13
Green River, WY 82935

~ (307) 875-4394 (ph)

" "(307) 875-4395 (fax)

0 428 Alan Road
Powell, WY 82435
(307) 754-7170 (ph)
(307) 754-7088 (fax). -

Cheyenne, WY 82007
(307) 635-6827 (ph)
(307) 635-2713 (fax)

Date Repor‘te‘d . 4/5’/0:2
TestDate  R-\w-on
Technician P

Serial No. 9470

Laboratory Soil Data:
Moisture-Density Sample No. Maximum Density | Opt. Moisture Sample Description
1 10 (7.5 Cody Shale
2 (o4, 3 (1.8 Cody Shale
Test Test Probe Wet Dry Percent Moist/Den %
No. Test Location Elevation Depth Density Density Moisture Sample No. Comp
- O . E - 220 @ arone 1.
D52, ¢ - = b [1263 et | a.s t oo
rotsbure coreNolion, 1\2.1%
D-s2L0, E- w210 ! 6 lizen . 32 \ o
’ & . ol.o .
z ORETLRE coxeMaXxen;, Q. T, , ! ‘
N -SHOO, £ - bbb " « :
- e 220 | wet oA \
> rMotalese  corvelodton, 11,29 loR
N-SGio ., E-LEO Y o
5 samente coveNeden, 11.5, 102, \
- -STHO - LbLNO i o
S D-5 >, & o WAL Y-l 1m.% \ toe>
eNotst L Cott,{o&ﬂ‘soq\‘.\ \\V 0%
] N-s4zo, € -1esi0 N o
to . . L [RLZ [l | 1RO \ =3
colehuse,  cor\aiion \R.b%
N -5RB, £- 5o “ .
. $: G [\2uT [edn | 1 \ AR
Moldute corV€__\03\‘°f\‘. LA/
- \ F - W W\
Q 0-Sb10, B lalled L {12293 |\od 3] 3.7 f R
Noteshus e cosellednon

Field Test Resuits Provided To

Project Managew Page ) of__{



o eRG.M“.LER ENG,NEE‘?

« FIELD REPORT OF IN-PLACE DENSITY
OF SOIL AND SOIL-AGGREGATE

BY NUCLEAR METHODS (ASTM D2922)

xx 124 E. Main Street O 1120 E. “C" Street O 350 Parsley Boulevard 0O 428 Alan Road QO 520 Wilkes, Suite 13
Riverton, WY 82501 Casper, WY 82601 Cheyenne, WY 82007 Powell, WY 82435 Green River, WY 82935
(307) 856-8136 (ph) (307) 577-0806 (ph) (307) 635-5827 (ph) (307) 754-7170 (ph) (307) 875-4394 (ph)
(307) 856-3851 (fax) (307) 472-4402 (fax) (307) 635-2713 (fax) (307) 754-7088 (fax) (307) 875-4395 (fax)
Client Western Nuclear Project No. 12936RM Date Reported ‘(-[s /o7
Address £ /.= o Project Name Pond Reclamation TestDate z-205-071
Project Location Jeffrey City, Wy. Technician TP

City, State, Zip;&&?gé:&LQZ 2/0

Test Instrument Data.

Manufacturer Troxler Model No. 3411B Serial No. 9470
. Standard Density Count _ |%Q0D Standard Moisture Count 5%
Laboratory Soil Data:
Moisture-Density Sample No. Maximum Density | Opt. Moisture Sample Description
1 2 .S Cody Shale
2 \ou. 8 Q Cody Shale
Test Test Probe Wet Dry Percent Moist/Den %
No. Test Location Elevation Depth Density Density Moisture Sample No. Comp
. O-szo, B bleoo e agede G IYT | esg | VT \ \Oo
Moidue cortlohion, V13 .
N-5231D, € ~ WW20 v . '
(o L vzss | low3| 1A { LoD
Pt coteliten V13
~ K = - _’ZO ‘W \
e , =Y howz | 83 A 4%
(\-Sﬁ*xo £ - (]4O L N \
{Z : W {2z M | oz 8 g A 47
D-shwe | E- Lg4o " "
\3 ’ b 125Gl | B \ N
! V-S540 ) - "(JA7D. A (_p“ (22.3 3.1 QY , v aQ
sondeone cov.y TR, e :

Field Test Results Provided To Project Managew Page ! of {
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1120 E. “C" Street

Casper, WY 82601.
(307) 577-0806 (ph)
(307) 472-4402 (fax)

xx 124 E. Main Street a
‘ Riverton, WY 82501

(307) 856-8136 (ph)

(307) 856-3851 (fax)

Client Western Nuclear

. ee“G'M“'LEH ENG"NEEQ

Address £y 30

City, State, Zip

Test Instrument Data:
Manufacturer Troxler

2(0

QO 350 Parsley Boulevard
Cheyenne, WY 82007
(307) 635-6827 (ph)
(307) 635-2713 (fax)

Project No. 12936RM

FIELD REPORT OF IN-PLACE DENSITY
OF SOIL AND SOIL-AGGREGATE
BY NUCLEAR METHODS (ASTM D2922)

O 428 Alan Road
Powell, WY 82435
(307) 754-7170 (ph)
(307) 754-7088 (fax)

QO 520 Wilkes, Suite 13
Green River, WY 82935
(307) 875-4394 (ph)
(307) 875-4395 (fax)

Date Reported _4-/< /07

- Project Name Pond Reclamation

TestDate  3-22-01

Technician TN

Project Location Jeffrey City, Wy.

Model No. 3411B

Standard Density Count

Standard Moisture Count

Serial No. 9470

Laboratory Soil Data: -
Moisture-Density Sampie No. Maximum Density | Opt. Moisture Sample Description
I Vo 3 s Cody Shale
2 \ou.8 11.R Cody Shale
Test Test Probe Wet Dry Percent Moist/Den %
No. . ~ Test Location Elevation Depth Density Density Moisture Sample No. Comp
- E - 5 (] @ J u A Zol ! ’
Doenie o, B sl afnde 1zed | lowd | B || Vo
D-5190 | C- Lsko H o
I , s |24z | o4 | R.S va oo
D-s10 | €~ koo i “ .
A\ o 123.2 | 103l | 139 A g
Field Test Results Provided To Project Manage&%@#&, Page_ [ of 1
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xx 124 E. Main Street Q 1120E. “C" Street

Riverton, WY 82501
(307) 856-8136 (ph)
(307) 856-3851 (fax)

Client Western Nuclear .

Address _£=p Ha0

" City, State, Zip < J=ffr< r:.o‘(\r LY &23100

Test Instrument Data:
Manufacturer Troxler
- Standard Density Count 121

Casper, WY 82601
(307) 577-0806 (ph)
(307) 472-4402 (fax)

FIELD REPORT OF IN-PLACE DENSITY
OF SOIL AND SOIL-AGGREGATE
BY NUCLEAR METHODS (ASTM D2922)

0 350 Parsley Boulevard O 428 Alan Road QO 520 Wilkes, Suite 13
Cheyenne, WY 82007 Powell, WY 82435 Green River, WY 82835
(307) 635-6827 (ph) (307) 754-7170 (ph) (307) 875-4394 (ph)
(307) 635-2713 (fax) (307) 754-7088 (fax) (307) 875-4395 (fax)
. Project No. 12936RM Date Reported 4/s 157

Project Name Pond Reclamation Test Date  3-722-07

Project Location Jeffrey City, Wy. Technician F ™M

Model No. 3411B v Serial No. 9470

Standard Moisture Cpunt SM

Laboratory Soil Data:
Moisture-Density Sample No. Maximum Density | Opt. Moisture Sample Description
1 OL.D < Cody Shale
2 on R 1.9 Cody Shale
Test Test Probe W;at Dry Percent Moist/Den %
No. Test Location Elevation Depth Density Density Moisture Sample No. Comp
ﬁa%\%é & - Lloco @ asode “ -
, ) L \24 Z.| o558 i | =2 a3
q D-g2490, E~ (R o \229 [oun | VT 7 .
D_ — - _ . Y “ ’ .
e b |izzd ez | s | 2 aQ

®

Field Test Results Provided To

: .
vprojectManage%su&Q&,‘A_ Page | of ¢



xx 124 E. Main Street Q 1120E. “C" Street a
Riverton, WY 82501 Casper, WY 82601 :
(307) 856-8136 (ph) (307) 577-0806 (ph)

(307) 856-3851 (fax) (307) 472-4402 (fax)

Client Western Nuclear

Address £ 620

City, State, Zip p2N]

Test Instrument Data:
Manufacturer Troxler -

[

FIELD REPORT OF IN-PLACE DENSITY

OF SOIL AND SOIL-AGGREGATE

350 Parsley Boulevard
Cheyenne, WY 82007

(307) 635-6827 (ph)

(307) 635-2713 (fax)

Project No. 12936RM

O 428 Alan Road
Powell, WY 82435
(307) 754-7170 (ph)
(307) 754-7088 {fax)

Project Name Pond Reclamation

Project Location Jeffrey City, Wy.

Model No. 3411B

Standard Density Count __ \23% -

Standard Moisture Count <75

BY NUCLEAR METHODS (ASTM D2922)

Q 520 Wilkes, Suite 13
Green River, WY 82935
(307) 875-4394 (ph)
(307) 875-4395 (fax)

Date Reported 4/5: [o7
Test Date z2-71-&"
Technician YA\

Serial No. 9470

Laboratory Soil Data:
Moisture-Density Sample No. Maximum Density | Opt. Moisture Sample Description
1 \OL .3 .S Cody Shale
2 \ou % S Cody Shale
Test Test Probe Wet Dry Percent Moist/Den % .
No. Test Location Elevation Depth Density Density Moisture Sample No. Comp
Q-Sooe. E. $no € awat
. = S ¢V oue| B z R
- - b "
22 0O b\ooj.i"lo?o = b 2\ .o \%'L‘ b C\%

Vo

e

Field Test Results Provided To

ProjectManageM Page_ § of A




xx 124E.MainStreet. QO 1120 E."C" Street

Casper, WY 82601 -
(307) 577-0806 (ph)
(307) 472-4402 (fax)

Riverton, WY 82501
{307) 856-8136 (ph)
(307) 856-3851 (fax)

Client Western Nuclear

Address _,Ea_@g 2

City, State, Zipcj%,é% A2 42210
Test Instrument Data: ' :

Manufacturer Troxler Model

Standard Density Count _ ®13

0 350 Parsley Boulevard
Cheyenne, WY 82007

(307) 635-6827 (ph)

(307) 635-2713 (fax)

Project No. 12936RM

O 428 Alan Road

Project Name Pond Reclamation

Project Location Jeffrey City, Wy.

No. 3411B

‘Standard Moisture Count S(&

Powell, WY 82435
(307) 754-7170 (ph)
(307) 754-7088 (fax)

Q 520 Wilkes, Suite 13

FIELD REPORT OF IN-PLACE DENSITY
OF SOIL AND SOIL-AGGREGATE
BY NUCLEAR METHODS (ASTM D2922)

Green River, WY 82935

(307) 875-4394 (ph)
(307) 875-4395 (fax)

Date Reported 4_/5‘/57
W-z -o7

Test Date
Technician

AY

Serial No. 9470

Laboratory Soil Data: :
Moisture-Density Sample No. | Maximum Density | Opt. Moisture Sample Description
1 (0.3 (7.5 Cody Shale ‘
2 o4& (7.8 Cody Shale
Test Test Probe Wet Dry Percent Moist/Den %
No. Test Location ‘Elevation Depth Density Density Moisture Sample No. Comp
. - = 3 :
. D-50), LIS °\§°<§ & 22kl ol | R va [= )
-5200, LY16-€ - .
2y h-S2c0. L G| (R | ONE | 34 2 ey

Field Test Results Provided To

ProjectManagem&_ ~Page__ | of _{
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1120 E. "C" Street
Casper, WY 82601
(307) 577-0806 (ph)
(307) 472-4402 (fax)

xx 124 E. Main Street (m}
Riverton, WY 82501
(307) 856-8136 (ph)
(307) 856-3851 (fax)

Client Western Nuclear
Address Z» L=n

City, State, Zip<_k

Test Instrument Data:
Manufacturer Troxler

Q0 350 Parsley Boulevard

Project No. 12936RM
Project Name Pond Reclamation
Project Location Jeffrey City, Wy.

2310

Model No. 3411B

FIELD REPORT OF IN-PLACE DENSITY
OF SOIL AND SOIL-AGGREGATE
BY NUCLEAR METHODS (ASTM D2922)

0O 428 Alan Road
Powell, WY 82435
(307) 754-7170 {ph)
(307) 754-7088 (fax)

0O 520 Wilkes, Suite 13
Green River, WY 82935
(307) 875-4394 (ph)
(307) 875-4395 (fax)

Cheyenne, WY 82007
(307) 635-6827 (ph)
(307) 635-2713 (fax)

Date Reported /s (e
Test Date u-3-0OM
Technician b

Serial No. 9470

Standard Density Count \RIZ Standard Moisture Count _ $13
Laboratory Soil Data:
Moisture-Density Sample No. Maximum Density | Opt. Moisture Sample Description
1 \Ole > .S Cody Shale
2 ou .Y b Cody Shale
Test Test Probe Wet Dry Percent Moist/Den %
No. Test Location Elevation Depth Density Density Moisture Sample No. Comp
N-4g3o, E-0L170 @ asode .
' = Gl 1zzd [ eza] wwaA yd 4g
O-0  E-6180 “ . -
6 — W 242 [\or.5 | zo.o A X
N-<oz20 . E-LIYO v "
1 » 08 22l | VoSl | o 2 (LN

®

Field Test Results Provided To

Project Managew Page | of 4



FIELD REPORT OF IN-PLACE DENSITY
OF SOIL AND SOIL-AGGREGATE
BY NUCLEAR METHODS (ASTM D2922)

N

Q, at
“e uwo
‘ ™ $oLurions TuROUGH Tes¥

xx 124 E. Main Street 0O 1120 E."C” Strest J 350 Parsley Boulevard O 428 Alan Road 520 Wilkes, Suite 13

Riverton, WY 82501 Casper, WY 82601 Cheyenne, WY 82007 Powell, WY 82435 Green River, WY 82935

(307) 856-8136 (ph) (307) 577-0806 (ph) (307) 635-6827 (ph) . (307) 754-7170 (ph) (307) 875-4394 (ph)

(307) 856-3851 (fax) (307) 472-4402 (fax) - (307) 635-2713 (fax) (307) 754-7088 (fax) (307) 875-4395 (fax)
Client Western Nuclear Project No. 12936RM ' Date Reported _4/% /o7
Address _£2 &2 "Project Name Pond Reclamation Test Date _4-4-o7

Project Location Jeffrey City, Wy. Technician 3PN
City, State, Zip )20
Test Instrument Data:
Manufacturer Troxler Model No. 3411B Serial No. 9470
Standard Density Count 320 Standard Moisture Count 567 -
Laboratory Soil Data: :
Moisture-Density Sample No. Maximum Density | Opt. Moisture Sample Description
1. (O3 .5 Cody Shale
2 oM. B 7.8 Cody Shale
Test . Test Probe Wet Dry Percent Moist/Den %
No. Test Location Elevation Depth Density Density Moisture Sample No. Comp
- Coe0 © - ' @
(\. o - Ho ‘ : C’S"OAQ (__D (229 (o9, o 2.4 z OO
RLondesne Cor, r 1.1, 10N 1 '
. 2130 ~(R ' B .
q 0 vg(s - (2320 = vz |1osz | iz > o
-3 E BRSO w . .
o 2 L iza fozs | s |2 e

. Field Test Results Provided To Project Managg%%‘,:&__ Page i of 1




Date 3z- .o 7

Client \sseddera Ouke

Job No. 1 73RN

Sand Density qv.za _ P.C.F.

UNIT WEIGHT .SAND CONE METHOD

ASTM D1556

INBERG-MILLER ENGINEERS

Date Calibrated =--on

Techniciabﬂ"\

Contractor \\\\%D Qs\m\u

L Se\MN Rexk
Project Qec\otaiean

FUNNEL WEIGHT OF VOLUME OF HOLE MOISTURE CONTENT DENSITY
CALIBRATION WET SOIL
WT. wr .| wr W, WT. W, WT.- WT. W, wWr. WT. WT. o,
TEST JUG JUG SAND WET WT. Wt JUG UG SAND SAND SAND HOLE WET DRY WT. wWr. DRY WET DRY
NO. FULL | EMPTY IN SOIL Wi TARE solL FULL EMPTY | USED IN TOFILL VOL. soiw | sowr | WATER TARE SOIL MOIST. P.CF. P.CF.
FUMNNEL TARE FUNNEL HOLE TARE TARE
P BT [E €377 3k
V. | wozzi |uzei o] e 5285 20l [ 200 1 LOHZ] BZ6S [Hm1 VIS | 243 L] Lo [BTTT IR | WRBH | 278 |10 ] AN, S 1216 | o3.4
. .14285% 4 azueT a3 )
7 |59 w3s2 WS AIST] 22.0 [auz .0 [S2V2A\B0C [ voas| vz | 2zza | oswon [A20T [ 1870 19v1 [ 22,3 | ™S4T (1.2 | Coo| s
£ 7. 4537 T 5, LHeq ) .
sopa 2| YAV 1076 39999 ) 258 | 34740 |(SISMNIRN [y 26l 3| V10N L | z5587] 018 | 0.3 | 32stis] SHTT 2g7.0 | 2925 6] 1371 123.9 | o4y
REPORT DATA
rest LOCATION TEST ELEVATION MATERIAL DESCRIPTION | =% % ory | mosrme | oRY %
NO. NO. MOISTURE DENSITY CONTENT DENSITY ‘2’:&‘
o] . S ) =
\ 0- Ser\o | BTbS3S @ ogcxé« Cody Boale \ s | SR P W Y- W i
[ _ ' 14y S
7 n- s5%, LTS N u ®. v 1.8 \& A reg oz
@ T &5
3 A-sose, t- WMo s o ré \2. lod.y 12.4 oW
!
]




MOISTURE CONTENT ANALYSIS

INBERG-MILLER ENGINEERS

ASTM D2216
CLIENT: |Western Nuclear
PROJECT:}Evaporation Pond
JOB NO.:}12936RM
TEST DATE:|3/15/07-
TESTED BY:|JPM
MOISTURE CONTENT INFORMATION
Sample No.: [ (2 2 a4 <
Tare (Pan) No.:| <gp, Lot Ut 3A <R
Af Tare Pan) WL(@)| (22.02 | z.2d | R7.23 2 (22.12.
A2 Tare + Wet Soil Wt. (g):]  ¢¢2.01 16323 (05,33 7.2 Az .Y
A3 Tare + Dry Soil WL (g):] 4l .55 SA5.47 | SH. 73| 1688 LAS. 2
Ad WATERWT.(@):} .62 o1 b N lo LR Y 1743
A5 SO_IL WT.(g):| (22U M3 Si53.43 537.5 L L 573,06
A6 PERCENT MOISTURE: (. Q. .z .8 1.0
Sample No.. (» - L q >
Tare (Pan) No.: Uk Lol Ul (O =2
A1 Tare (Pan) Wt.(g)| 22.23 32.8S EYARAL 224 2.2\
A2 Tare + Wet Soit Wt (9)] Rvz® 29, WS o.Mz 112 \o
A3 Tare + Dry Soil WL (@) LRo .3 (ol R S31.5 W\D. Lo [CRICIA '
A4 WATERWT.(@) \zz.M2 | w3 R 0S5, s W2 as .2
AS SOLWT.g)| ©$8.1S | s95.07 SSS e | ML | ST\
AB PERCENT MOISTURE: \R. o VAL Q.o 3 113
Sample No.:
Tare (Pan) No.:
A1l Tare (Pan) Wt.:
A2 Tare + Wet Soil Wt.(g):
A3 Tare + Dry Soil Wt. (g):
A4 WATER WT.(q):
A5 SOIL WT.(q): )
A6 PERCENT MOISTURE:
Sample No.:
Tare (Pan) No.:
A1 Tare (Pan) Wt.(g):
A2 Tare + Wet Soil Wt. (g):
A3 Tare + Dry Soil Wt. (g):
A4 WATER WT.(g):
A5 SOIL WT.(g):
AB PERCENT MOISTURE:
CALCULATIONS
Wt. of Water Ad4=A2-A3
Wit. of Dry Soil A5 = A3 - A1

Percent Moisture AB = (A4/A5) * 100



APPENDIX D
COVER THICKNESS MEASUREMENT LOGS



Western Nuclear, Inc.
Split Rock Mill Site

Quality Compliance Report

Radon Barrier Thickness Measurement Log

CAP Pond: 6 inches (0.5 ft.) required
Inspector: C Spurlock

report date: May 1, 2007

[Date & Initial Northing !'EgstingL Thickness note:
(ft.)
4800 6800 No clay req't
4800 7000 No clay req't
3/21/2007 5000 6600 0.2 Ipotholed, 0.5' clay thickness confirmed B. DeWaard
3/21/2007 5000 6800 0.5 :
5000 7000 No clay req't
5000 7200 No clay req't
5200 6200 No clay req't
4/19/2007 5200 6400 0.6
4/19/2007 5200 6600 0.5
4/9/2007 5200 6800 0.7
4/5/2007 5200 7000 0.6
5200 7200 No clay req't
5200 7400 No clay req't -
5400 6200 No clay req't
4/19/2007 5400 6400 0.6
4/9/2007 5400 6600 0.8
4/5/2007 5400 6800 0.8
4/5/2007 5400 7000 1.1
5400 7200 No clay req't
5400 7400 No clay req't
5600 6400 No clay reqg't
4/5/2007 5600 6600 1.0
4/5/2007 5600 6800 0.8
5600 7000 No clay req't
5600 7200 No clay req't
5800 6400 No clay req't
5800 6600 No clay req't
5800 6800 No clay req't
5800 7000 No clay req't

Thickness calculated from difference of top of clay layer and most recent subgrade elevation

L:\2006 TRIHYDRO Land Projects\Western Nuclear\Reports\Compliance Report Apr19.xls




CAP Pond: 12 inches (1.0 ft.) required

Western Nuclear, Inc.
Split Rock Miit Site

Quality Compliance Report
Borrow Soil Thickness Measurement Log

Inspector: C Spuriock report date: May 1, 2007
Date & Initial Northing Easting Thickness note:
(ft.)
4800 6800
4800 7000
4/9/2007 5000 6600 1.1
4/19/2007 5000 6800 1.0 measured from top of clay layer
5000 7000
5000 7200
- 5200 6200
4/9/2007 5200 6400 1.1
4/11/2007 5200 6600 1.0
4/11/2007 5200 6800 1.2
4/11/2007 5200 7000 1.0
5200 7200
5200 7400
5400 6200 '
4/11/2007 5400 - 6400 1.1
4/11/2007 5400 6600 1.3 j AW
4/11/2007 5400 6800 1.3
4/11/2007 5400 7000 1.2
‘ 5400 7200
5400 7400
5600 6400
4/11/2007 5600 6600 1.6
4/11/2007 5600 6800 1.0
- 5600 7000
5600 7200
- 5800 6400
5800 6600
5800 6800
. 5800 7000

Thickness includes that portion of clay layer in excess of 0.5 ft whéré applicable

‘ ~ L\2006 TRIHYDRO Land Projects\Western Nuclear\Reports\Compliance Repoi’t Apri9.xis




Western Nuclear, Inc.
Split Rock Mill Site

. Quality Compliance Report
Rock Mulch Thickness Measurement Log

CAP Pond: 4 inches (.33 ft.) required

Inspector: C Spuriock report date: May 1, 2007
Date & Initial Northing Easting Thickness* note:

. (ft.)

4800 6800

4800 7000
4/19/2007 5000 6600 0.33
4/19/2007 5000 6800 0.50

5000 7000

5000 7200

5200 6200
4/19/2007 5200 6400 0.39
4/19/2007 5200 6600 0.36
4/19/2007 5200 6800 0.35
4/19/2007 5200 7000 0.40

5200 7200

5200 7400

5400 6200
4/19/2007 5400 6400 0.35
4/19/2007 5400 6600 0.34
4/19/2007 5400 6800 0.36
4/19/2007 5400 7000 0.40

. 5400 7200

5400 7400

5600 6400
4/19/2007 5600 6600 . 0.38
4/19/2007 5600 6800 0.38

5600 7000

5600 7200

5800 6400

5800 6600

5800 6800

5800 7000

*Indicates top of grade stake distance above borrow soil layer,

Exact rock elevation measurement impractical due to surface irregularities

L:\2006 TRIHYDRO Land Projects\Western Nuclear\Reports\Compliance Report Apr19.xis



APPENDIX E
REVEGETATION SEED MIXTURE, MULCH, AND
FERTILIZATION DOCUMENTATION



' ' o L SOLD BY
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ITEM NO. DESCRIPTION UNIT PRICE EXT. PRICE

o A FINANCE: CHARGE of 1%% per month (ANNUAL:PERCENTAGE . " . : _4 IVOICE
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TRANSIT CERTIFICATE
WYOMING - No. = 6356
NAFCS/WDA-70.01 .
Date issued: \g-/ 16/ o ZCertlflcate shall terminate on:. S //?/07

“ *(Certlﬁcate is not transferrable after issuance) -
’JD N (Q , . 3 i% {
' cl County Weed and Pest Control District. 307- ZS?- ‘

rCommodity isin Transit to (specify): Te @C v £« 7“/ ey ﬁ )
Transporter ___ Vehicle Lic. &~ /42 Phone ?0 ‘(L{Qg
Quantity @@): /72 Package Type: _%é’L Valid for No. Of Trips: (Nottoexceed 10)

End User or Consignee: Phone( )- -
Address: City, State Zip ]
Enforcing Agency: . : Initials: ' - Date:

/7
Forage in Transit has been inspected according to North American Forage Certification Standards.
For smaller loads, an approved NAFCS marking system such as special twine or tags may be used
in place of this form (NAFCS/WDA-70). Transporters carrying over 12 tons of forage must possess
kTransu Certificate. D.O. T projects also require a Transit Certificate. )

(NAFCS/WDA-69 No. wwﬂ&/ olo Date: /2/ 3/ 107, Producer: ‘/(/A(J.ZC'Z- )
k]
Forage Product 7. Cutting: (circle1) First, Second, or Third

A, é EXCEEDS requirements of the North American Forage Certification Standards and contains
nly the specified forage plant material. No other plants or weeds noted.

B___ MEETS requirements of the North American Forage Certification Standards. This forage

contains variable amounts of annual weeds and/or other weeds not listed as prohibited or noxious.
(Weeds noted):

C. COMPLIES with MINIMUM requirements of the North American Forage Certification

Standards. This forage contains variable amounts of prohibited or noxious weed species
which were immature, (no viable seed) when harvested, or were treated to prevent seed
formation. These plant parts, although not usually desirable in the forage product, are not
considered able to begin new infestations.

(Weeds noted):

Additional comments:

)
(] .
pon completion of
delivery. Using this certificate to represent forage other than the lot specified shall
constitute a violation of the Wyoming Weed and Pest Act and prosecution charges
may be filed with the proper County Attorney. Photo copy or Transit Certificate
will not be accepted by Law Enforcing Agencies or Port of Entry Authority. End

User shall only accept the original white copy. For additional information call the
district in your area or the Wyoming Department of Agriculture at 307-777-6585.

White copy - End User or Consignee; Yellow copy - Intrastate district; Pink copy - District

LR



Wind River Seed

3075 Lane 51 1/2
Manderson, WY 82432
(307) 568-3381

Sold To: MARCHANT RECLAMATION

Species & Variety

Thickspike Wheatgrass Bannock CT
Slender Wheatgrass Revenue
Bluebunch Wheatgrass Whitmar CT
Indian Ricegrass Rimrock CT

Green Needlegrass Lodorm

Budk Lbs: 15,01 PLS Lhs: 14.37

Other Crop: 0.20 Hard Seed:
Weed Seed: 0.04 Dormant:
inert Matter: 3.04

Restricted:

SMEA

Order Date: 05/10/07
Order Number: 19492
Project Name: Jeffery City Rangeland
Project Number:
Blend Name: Rangsiand Mix
Pure Total
Seed % Viable Tested Origin
16.44 23 09/05/00 1D
21.34 93 04/11/07 CN
19.65 87 11/20/08 WA
11.74 ] 09/07/68 MT
21.04 87 01/30/07 MT

-

0.060
20.98




wes e o CERTIFICAT®OF MATERIALS

Project Number:

The Wind River Seed company of 3075 gge 51 1/2 Manderson, WY 82432

Has furnished to: MARCHANT RECLAMATION

the following materials for use in the above referenced project.

Project Location: Jeffery City Rangeland

Blend Name: Rangeland Mix

Acres: 13.00
Description or PLS Bulk PLSLbs | Lot Number
Use A Pounds Pounds per Acre
Thickspike Wheatgrass Bannock CT . 33.02 38.51 2.54 37-11-6(X)
Slender Wheatgrass Revenue 55.90 62.94 4.30 06525
Bluebunch Wheatgrass Whitmar CT 36.92 43.61 2.84 NBS-KF6-WHI-1
Indian Ricegrass Rimrock CT 25.09 25.35 1.93 IRG-1P
Green Needlegrass Lodorm 44.07 45.50 3.39 05-4-49(X)
Totals: 195.00 215.91 15.00
Order Number: 19492 - 1 PLS % of Mix: 90.31% Seeding Rates
PLS BULK
15.00 16.61 | Pounds per Acre

By:_KXathy Paxton

me
Nt
Signature

Statement of Certification
| hereby certify that the above listed items of material do meet the requirements as set forth in the plans and/or specifications.

Title:_Office Manager

Date:_05/10/07

Note: This Certification and attachments must be furnished in triplicate to the contractor who, in turn, must furnish two copies to the engineer before

the materials can be incorporated into the project.

Distribution:

White: Materials Labratory Pink: Contractor
Yellow: Resident Engineer

Gold: Supplier
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WIND RIVER SEED

; 3075 Lane 51 /2 Bannook \ ‘
Manderson WY 8?43? Wheatgrazs, thickspike
z e Slynus lanceolatus ;

“The mlosmation piovgnd na

aender ang oot of 'hv labbeawzy.

._ Al 3 ' .
Bare Soed o
Pare Seed Componeats . Lo o i
' Gevm A tation Brormast  Hard Totel | !
i Y 1844 grams . Fungy Dae Y 6 %a ¥isbte
“ . t
Whinatgrass, 09701706 93 B 5 -3 92
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Montana State Seed Testiug Laboratory
Department of Plant Sclences
o, Room 40 Marsh Lab o P.0O. Box 173145 Tel (408} 9942141

MONTAN A Bozeman, MY 59717-3145 Fax  (406) 994-3786

Account No. | Date Received | Date Completed
1047 0108707 ! 01/30/07

Lab Nuraber |
07-2676

WIND RIVER SEED I Sender's Information”
3075 Lang 51 1/2

Manderson, WY 82432 product - Lodorm
- e T Kind Needlegrass, green
Genus/Species Nassella viridula

Lot Hunber 05-4-49

“The mformation pravided hece is that of the sender and rest of the ishoralosy.
i , .. Viabitity Avalysis
i Germ Cermination Dormand  Haed Total
Date 2. % o Yiabie PLSY,
! Needlegrass, green Nasselle viridul 81/30/07 44 53, ~N- 97 !
i
- B
i e e A
] . e !
i Tests Requegted Daotmamt seed, Germination, No other tests veguested.
f Services Requested  figx results.

WARRANTY: Wa warrant thal the purity and garmination test rasulis reperiad on this form have beoen carmied put in aceordance with AOSA nlas unless atherwise specifisd.  Test rosulls refisct the
congition O the subinited sample dud suy ot releGl e comdition of e sesd 1o} from which the sample was 1aken.

DISCLAIMER OF WARRANTIES: WE MAKE NO OTHER WARRANTIES OF ARY KIND, EXPRESSED OR BAFUED, INCLUDING BUT NOT UMITED TO THE IMPLIED WARRANTIES OF
HMERCHANTABILITY (IR FITNESS FOR A PARTICULAR PURPOSE

Signature: Page { of 1 Printed: 043007 18234:39

&

Harold Armsirong, Manager




Montana State Seed Laboratory/Department of Plant Sciences

mailing shipping
Telephone (406) 994-2141 MSU - Bozeman MSU - Bozeman
) BOZEMAN Fax {406) 994-3786 P.O. Box 173145 - Room 40 Marsh Lab

Bozeman, MT 59717-3145 Bozeman, MT 59717
SAMPLE NUMBER: 07-432

Account Number; Date Received: 08/07/200¢
Date Completed:  (9/08/200¢
Date of Report: (09/07/200¢

: V‘glgi_IDE RIVER SEED Certification No: 0621054
5 Lane 51 1/2 Oﬁgin: MT
i Customer: Manderson WY 82_432 Customer {: Rimrock /RG-IP
[ Customer Remarks:
: Tests: RUSFH - Genmipation, Pure Live Seed, Purity, Tetrazoliur Test, Dormancy, MT Noxious
; Tests conducted according to AQSA rules. V aueta} purity gua;anleed by labeler. The analysis report shown below is accurate
i only for the sample received at the laboratory, ‘Whoever makes use of this information for laheling purposes is guaranteeing that the
sample is representative of the seed lot from which it was drawn. The letter "X’ means the test is not completed or was not requested.
§
g A Percentage % Pcrr:emm:: }
' Hard Dormant Total Abpormal Dead | Days  No.of TZ ‘
Purity Analysis Percent | Germination Seed ~ Seed  Viable Seedlings Seed ! Tesied Seeds | Viable |
Pure Seed ' : ( ! f :
Indian Ricegrass 99.97 o ;0 gt o811 o 19 28 ; 400 | 9900
¥ i i
i {Achnatherum hymenoides) i g { i
L et s i SRR RO SN SO N
. Other Crop Seed 0.00
Inert Matter 0.03 Minimum Grams Required for Noxious Test: 70.00
4 32
: Hrgot Percent Grams Submitted for Noxious Test: 70.00 {
: Se A6 - - . ¢ g .
. , Weed Seed 0.06 Total Sample Weight: 68570
. Purity Weight = 7.54 GR !
No. Found Seeds per Pound X
Noxious Weeds per 70.00 grams ‘ ;
i ..none found... i
Common Weeds per 7.54 grams
...none fonnd...
; Other Crop Seeds per 7.54 grams
...none found...
3 Other Tests: ' Remarks:
3 PLS: 80.98 OTHER CROPS OBSERVED: ALFALFA
- ) .. I
MONTANA SEED GROWERS ‘ Fee: $120.00

ASSOCIATION 406} 994-5121

Remqus RﬁGESTERED m L

VLS 257,

No lialifity shall attach to Montana State Seed Lab or to any employee iereof with respect 1o this process of tepuort.

Seed Laboratory Mannget , Harold Armstrong, RST




BOz’EMkNE

SAMPLE NUMBER: 071084

WIND RIVER SEED

Customer: 3075 Lane 51 1/2
Manderson, WY 82432
Tests:

; ; Percentage ;
: i ‘ Hard  Dormam Total Abnormal Dead - | Days
 Puity Analysis | Percent |Germination Seed  Seed - Viable Seedlings Seed ! Testod
; r SAEHRIERAN SR , 28 g S
§ i Pure Seed ; i i
Slender Wheatgrass L9550 9 0 92 ¢ 1 7T o
o i i ! j ! -
{Elymus trachycaulus subsp. tv) | ! !
Other Crop Seed 0.54 |
¢ Inert Matter 3.90 ' Minhimum Grams Required for Noxious Test:
Ergot Percent P s . g I
i Ergot Percer o Grams Submitted for Noxious Test:
: Weed Seed 306 ¢ ot l
e S 0.06 Fotal Sample Weight:
Purity Weight = 7.04 GR
; No. Found
Noxious Weeds per 70.00 grawns
..nonpe found...
i .
i Common Weeds per 7.04 grams
i 4 Barley, Foxtail (Hordewn jubatum)
Other Crop Seeds per 7.04 grams
4 Altai Wildrye (Leymus angustus)
i Fowl Bluegrass (Poa palustris)

}eiephone (406) 994-2141
{406) 994-3786

mailing

MSU - Bozeman

P.O. Box 173145
Bozeman, MT 59717-3145

] Montana State Seed Laboratory/Department of Plant Sciences

shipping
MSU -~

Bozernan

Date Recetved: 09/207
Date Completed: 10 16

Date of Report:
Certification No:
Origin:

Customer 1D:
Customer Renmarks:

XX

FAX - Germination, Pure Live Sced, Purity, Western States Noxious, WUSA Naxious

Fax copy to Bruce Seed Farm

. Harold Armstrong, RET

Seed Laboratory Manager

Room 40 Tdarsh Lab
Bozeman, MT 59717

Revenue /06525

Tests conducted according to AOSA rules. Varietal purity guaranteed by labeler, The analysis report shown below is acourate
only for the sample received at the laboratory, Whoever makes use of ihis information for labeling purposes is guaranteeing that the
sample is representative of the seed lot from which it was drawn, The letter ‘X’ means the test is not completed or was not requested.

No. of | 17
a0 N

7(.{{)(}

70,00

415.00

Seeds per Pound

No Hability shadl wttach 1o Montana State Seed L. Ab or 1o any employes thereof with respect 10 Whig process of ot




e S e e i et e e

RSP PPN

AL S i

i

Washington State Department of Agriculture

Seed Program

21 North 1% Avenue, Suite 203

Yakima, WA 98902

“Foll-Free:
Teiephone:
Facsimile:
E-mail:

(666} 865-6137

{508} 225-2630
{509} 454-4395
seed@agr.wa.gov

“AQBS:

’i’aasud - Meets the viability standmds for the camh.,d chass. Meets purity %anddrds for the certified class.

Laboratery Report of Analysis e a— .
Account No. Bate Received Date Csmpicted | Lab Number
. 2174 10/26/06 11/20/06 6-3394
WIND RIVER SEED e —— —— L
3075 Lan?N %{1 1;'24 a3 Sender's Informatien”
Manderso“\ - Product /Variety Whitmar
Kind Wheatgra.m , beardliess
Genus/Species Pseud.oroegnerza spicata
Lot Numbex NBS KP6-WHI-1
| Class C.‘@J:: txf ied
*The information pravided hera’ls that of the sender and not of the laboratory,
Parity Anadysis Viability Aualysis
Pure Seed Components Germ Gv.miiimti{m Dormant Havrd Total
In B.004 grams. ?urity Date i"/o %% %o Yiable ‘
Wheatgiass, Pseudoroegneria 97.31% | 11/20 /06 87 ~N- - a7
beardiess spicata :
Purity Grams Required 8 Weed Seed 0.09%
Noxiows Grams Required 80 Crop Seed  0,00%
Cirams Submittcd 213 Inert Matter  2.60% A
i Other Crop Seeds None Found ] Noxious Weed Seeds;:
States: AN States ;
In 80.10 Grams.
Downy brome Bromus ieciorum 119 Per b |
Barnyardgrass Echinochioa crus-galii 52 Perlh |,
{PProhibited Noxious in WA (RiRestricted Noxious i WA |
:!
| Weed Seeds: | 1 Other Determinations k
; Wild batley Hordewm spp. 57 Perib % Whestgrass, beardless T2 test 88 % f
" e Inert matter: Bumpty florets, stamminate seed, stems, ergot scleratia and ;
qimilar matier, smut i
i
I
J

sy, e

A&dzﬁmzai Sender's Infonmation®

Remarks

Actual seods found: 11 Bamyardgrass {Echinocidon crus-galli} seeds in the noxious portion.
Actud seeds found: 21 Downy brome (Bromus tectorum} steds In the noxious portion.

Analyzed using AOSA rules as a guideline.
Ali States Noxious Weeds except HIL "All States Noxious Examination excludes species declared Undmmbk Grass Seed by DE, MD, NI, PA, VA and WV ©

SN,

Tests Requested
Services Requested  Rush.

Fax results,

Noxious exam - all states, Purity, Germination, TZ test. No other tests requested.

WARRANTY: We warrant that tho test requlls reported on this fom have bean carded out with AOSA rulse used 85 a guideling uniess otherwise spadfiet. Tes! rasulls reflect Ihe condition of 8 stbmitied
sample and may aot reflect the condition of the sead (! from which the sampia was feken. Qffically drawn samplus represen] the condition of tha tod st the time of sampling.

—
Signature:

AGR G51-47 108 (F5/04)

Page 3

of 1

Printed;

PISCLAIMER OF WARRANTIES: WE MAKE NO OTHER WARRANTIES OF ANY KIND, EXPRESSED OR IMPLIED, INCLUDING BUT NOT LIMITED YO THE [MPLIED WARRANTIES OF
MERCHANTABRITY OR FITNESE FOR A PARTICULAR PURPOSE.

112006 12:50:06




- ke e

: U NIVERSIT y Wyoming Seed Analysis Loboraiory
i ’ 749 RoQd @ « Powell, WY 824359135
i . v 307 754.4750 « Fax 307,754,493
‘ O F \X/ VOM | NG Ph. 307.754.4750 « Fax 307,754.4932
i Report OF SeeD Sampie ANALYsis
: ! Account No. Date Received | Pate Completed | Lab Number |
H 182 10/27/06 R H3/30/06 L 06-0847 ;
v WIND RIVER SEED b LA W e e
i 3075 Lane 51 1/2 Sender's Information®
¢ Manderson WY 824& _ Product Lodorm
; Kind Needlegrass, green
9 :  Genus/Species Ragsella viridula
; | kot Number 05-4-49(X)
¢ Clags _Barvice
: *The information pmvxdad hare 15 that of the serider and nai etthe ’aborazory
f r ______ o Purity Analysis o :‘ . Viability analysis o |
Eure Sted Components ‘ Germ Germination  Dormant Hard  Toial |
i In 7.0085 grams. Purity l Date K % % Viable i PLS%
‘ :
! \Ic;,dlewmss -green l\"asseila wr,mw‘ma 9%, 72% i S ~N- N~ M- 2 ~K-
| i .
Purity Grams Regquired 7 Weed Seed 0.00% (
Noxious Grams Required 70 Crop Seed  0.03% % {
Grams Submited 546 .1 Inort Matter  0.25% & :

N xighs Weed Seeds:  None Found
States: MT, WY

(PYProhibited Noxious (RiReswricied Nosious

‘ Weeg Seeds: None Fouad

! Status:  None.

i Remarks
i Inert Matier: Floral pag_s;;

- ¢ Tests Requegted - Purity, Noxious exam, TZ test. Mo mhu: 1688 rcqussved
Sen’u,u Requested  Rush,

WARRANTY: We wiarrant that the punty and gemination Yest 7esulls reporad on this ian ; ha:e been ;a:m:d ‘out 1 sucord ]

condilion of the submitied sample and may not reflect M confition of 1he seed 1ot from whilch the aampls wan taken,
DISCLAIMER OF WARRANTIES: WE MAKE NG OTHER WARRANTIES OF ANY KIND, EXPRESSED oR. NPLIE
MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE.

ceé'i\}iﬁt-;\bsa ules unless odenuiss specifiad. “Test resulls refict the

NG EUT NOT LIMITED TO THE IMPLIED WARRANTIES OF

. ¥ 3 H 3 i "l {3 B 2T 4
Signature: Page i oof 1 Primed: 10-30-06 17258

chxstered Sccd mc:n&lamst Seal Mﬁ

"‘Wf{k}d?ﬁi’f\‘%ﬁﬁé‘:.:sﬁan BE U W SR . T N R RN T 2 RN ST
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