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0 ASTM D 4643 - Determination of Water (Moisture) Content of Soil by the
Microwave Oven Heating

0 ASTM D 4944 - Field Determination of Water (Moisture) Content of Soil
by the Calcium Carbide Gas Pressure Tester

N ASTM D 4959 - Deternmination of Water (Moisture) Content of Soil by
Direct Heating

N During unstable weather, perform tests as dictated by local conditions and
approved by the Construction Manager.

6.4 RESIDUAL RADIOACTIVE MATERIAL (RRM)

The objective is to place and compact the RRM in the waste cell to create a stable waste
mass. The QC Inspector shall visually inspect the material preparation, ground
preparation, and RRM placement operations, and shall perform in-place density tests with
companion moisture tests for the CAES to verify that RRM compaction meets the
compaction requirements. The QC Inspector shall verify that the RRM placement is
performed in accordance with Plans and Specifications, and that the top of the placed
waste matches the final grades identified in Section 6.4.5. RRM shall not be placed when
frozen or over frozen subgrade. If rain water ponding has occurred, placement of RRM
waste shall only be performed after the area is dewatered and approval of Construction
Manager, QC Inspector or designee to place is obtained.

6.4.1 Moisture Modification

RRM material should be shipped from Moab at or near optimum1 moisture for
compaction. Some RRM may require minor moisture modification when received at
Crescent Junction.

6.4.2 RRM Placement .

Scarify the top one inch of subsoil or~precedirigRRI lHift•using a footed roller or a dozer
prior to placement of subsequent",RRM layers.'N•Fl1' materials shall be placed in
continuous and approxiniately horizontal lifts. The method of dumping and spreading
RRM shalLtresult in loose'ifft of nearly uniform thickness, not to exceed 12".
Compactioh,.eouipment shall consist of footed rollers or dozers. Footed rollers shall have
a minimum weight of 45,000 pounds and at least one tamping foot shall be provided for
each 110 square inches of drum surface. The length of each tamping foot from the
outside surface of the drum shall be at least 6 inches. During compaction operations, the
spaces between the tamping feet shall be maintained clear of materials which would
impair the effectiveness of the tamping foot rollers. Dozers shall have a minimum
ground pressure of 1,650 lbs per sq ft. The CAES shall be used to direct fill placement,
monitor compaction, and record the location and thickness of each soil layer being
placed.
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6.4.3 Inspection and Testing

The Quality Control (QC) Inspector shall visually inspect the ground preparation and fill
placement operations. RRM shall be compacted to meet 90% of the laboratory
determined maximum dry density as determined by (ASTM D 698). The QC Inspector
shall verify that the RRM placement is constructed in accordance with Design Plans and
Specifications by checking and confirming:

" Assessment tests shall be performed on RRM to assure compliance with specified
requirements and to develop compaction requirements for placement. A minimum of
three tests for maximum dry density (ASTM D 698) and optimum moisture content
(optimum moisture plus or minus 3%) (ASTM D 2216) shall be performed for each
type of RRM soil observed.

" Fill material is properly moisture conditioned, one moisture content quick test will be
performed each day material is placed in accordance with (ASTM D 4643, ASTM D
4944, or ASTM D 4959) until a sufficient number have been performed to
demonstrate a clear correlation allowing a reduction in testing.

" Fill material is placed in continuous and approximately horizontal lifts. The method
of dumping and spreading RRM shall result in loose lifts of nearly uniform thickness,
not to exceed 12".

" Compaction meets specifications.

Compaction by CAES - the QC inspector shall monitor CAES compaction by
visually inspecting the process and reviewing the computer records for each layer of
soil placed.

* Verification tests of in-place density shall be performed on the initial layer of RRM
and on any layers in which the CAES indicates that problems occurred obtaining
compaction. In-place density will be taken every six months to"eVrify the
performance of the CAES.

Note: Companion sand cone tests and o~venrf'oisture tests"4mut,.6ke performed along with
nuclear tests until a sufficientnubr H to demonstrate a clear
correlation. , r< ,

If CAES is:motu',sý te,§ 116wing testing requirements shall be followed:

Compaction Verification Tests - Perform in-place density and moisture content tests

on compacted fill material in accordance with the following requirements:

o When verification a representative sample from each principal type or
combination of blended RRM materials shall be tested to establish compaction
curves using ASTM D 698. A minimum of one set of compaction curves
shall be developed per 10,000 cubic yards of RRM material. In-place density
and moisture content tests are performed on a soil layer; a minimum of two
tests shall be performed per 5,000 cubic yards of fill material placed.
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Compaction and moisture content tests shall be performed in accordance with the
following methods:

o ASTM D 1556- Density and Unit Weight of Soil in Place by the Sand-
Cone Method

o ASTM D•2216 - Standard Test Methods for Laboratory Determination of
Water (Moisture) Content of Soil and Rock by Mass (Oven Moisture)

o ASTM D 6938 - In-Place Density and Water Content of Soil and Soil-
Aggregate by Nuclear Methods (Shallow Depth)

o ASTM D 4643 - Determination of Water (Moisture) Content of Soil by the
Microwave Oven Heating

* After lift placement, moisture content shall be maintained until the next lift is placed.

*, Erosion that occurs in the RRM layers shall be repaired and grades re-established.

* Freezing and desiccation of the RRM soil shall be prevented. If freezing or
desiccation occurs, the affected soil shall be reconditioned as directed.

Areas that have been repaired shall be retested as directed. Repairs to the RRM
layers, shall be documented including location and volume of soil affected, corrective
action taken, and results of retests.

6.4.4 Demolition Debris

Demolition debris will be placed in the waste cell along with RRM material. Each
container of demolition debris shall be spread in a single layer, not stacked, and placed in
a manner that results in a minimum of voids around the debris. The following materials
will be placed in the waste cell:
" Wood, Concrete, Masonry: Cut or break utp to a maximum 3-foot size measured in

any dimension.
" Structural Steel Member, Pipes, Ducts, Other Long Itms:",Cu't ito'maximum 10-foot

" Concrete, Clay Tile, and ,Qther Pipes: C-ushcon'ecrete and clay tile pipes. Crush other
pipes and ducts tharareý6 fches•.r greater in diameter or, if crushing is impractical,
cut pipes Andu&,s inplhal~f-i'ongitudinally. Do not crush asbestos-cement pipe.

* RubberirresEx'avated at the Site: Cut into two halves around the circumference.
* Geomemlranes and Other Sheet Material: Cut into strips a maximum of 4 feet vide

by 4 feet long.
* Tree Limbs 4 inches in Diameter and Larger: Cut into lengths of 8 feet or less.

6.4.5 Final RRM Geometry

The top surface of the RRM shall be no greater than 2 inches above the lines and grades
shown on the drawings and verified by survey or the use of the CAES. No minus
tolerance will be permitted.

Page 12 of 27



Perform Laboratory laboratory Density density and Moisture moisture Content
content tests (ASTM D 698 and ASTM D 2216) for each type of fill material to
determine the optimum moisture (optimum moisture content plus or minus 5%)
and laboratory maximum density values. One representative density test per
material type and every 20,000 cubic yards there after or when any change in
material occurs which may affect the optimum moisture content or laboratory
maximum dry density. One correlation test for moistures every 10 tests per
ASTM D6938 will be performed in accordance to ASTM D 4643 or ASTM D
2216.

In the stockpile, excavations, or borrow areas, perform moisture tests to control
the moisture content of material being placed as fill. Control of moisture content
of fill shall be performed by conducting routine testing of moisture content by one
of the following tests:

" ASTM D 2216 - Standard Test Methods for Laboratory Determination of
Water (Moisture) Content of Soil and Rock by Mass (Oven Moisture)

" ASTM D 4643 - Determination of Water (Moisture) Content of Soil by the
Microwave Oven Heating

" ASTM D 4944 - Field Determination of Water (Moisture) Content of Soil
by the Calcium Carbide Gas Pressure Tester

0 ASTM D 4959 - Determination of Water (Moisture) Content of Soil by
Direct Heating

" During unstable weather, perform tests as dictated by local conditions and
approved by the Construction Manager.

6.4 RESIDUAL RADIOACTIVE MATERIAL (RRM)

The objective is to place and compact the RRM in the waste cell to create a stable waste
mass. The QC Inspector shall visually inspect the material preparation, ground
preparation, and RRM placement operations, and shall perform in-place density tests with
companion moisture tests for the CAES to verify that RRM compaction meets the
compaction requirements. The QC Inspector shall verify that the RRM placement is
performed in accordance with Plans and Specifications, and that the top of the placed
waste matches the final grades identified in Section 6.4.5. RRM shall not be placed when
frozen or over frozen subgrade. If rain water ponding has occurred, placement of RRM
waste shall only be performed after the area is dewatered and approval of the
Construction Manager, and QC Inspector or designee to place is obtained.

6.4.1 Moisture Modification

RRM material should be shipped from the Moab site at or near optimum moisture for
compaction. Some RRM may require minor moisture modification when received at
Crescent Junction site.

6.4.2 RRM Placement

U.S. Department of Energy Moab UMTRA Project
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Scarify at a minimum the top one inch of subsoil or preceding RRM lift using a footed
roller or a dozer prior to placement of subsequent RRM layers. Fill materials shall be
placed in continuous and approximately horizontal planar lifts. The method of dumping
and spreading RRM shall result in loose lifts of nearly uniform thickness, average
thickness not to exceed 12". Compaction equipment shall consist of footed rollers or
dozers. Footed rollers shall have a minimum weight of 45,000 pounds and at least one
tamping foot shall be provided for each 110 square inches of drum surface. The length of
each tamping foot from the outside surface of the drum shall be at least 6 inches. During
compaction operations, the spaces between the tamping feet shall be maintained clear of
materials which would impair the effectiveness of the tamping foot rollers. Dozers shall
have a minimum ground pressure of 1,650 lbs per sq ft. The CAES shallmay be used to
direct fill placement, monitor compaction, and record the location and thickness of each
soil layer being placed.

6.4.3 Inspection and Testing

The Quality Control.(QC) Inspector shall visually inspect the ground preparation and fill
placement operations. RRM shall be compacted to meet 90% of the laboratory
determined maximum dry density as determined by (ASTM D 698). The QC Inspector
shall verify that the RRM placement is constructed in accordance with Design Plans and
Specifications by checking and confirming:

0 Assessment tests shall be performed on RRM to assure compliance with specified
requirements and to develop compaction requirements for placement. A minimum of
three tests for maximum dry density (ASTM D 698) and optimum moisture content
(optimum moisture plus or minus 3%) (ASTM D 2216) shall be performed for each
type of RRM soil observed.

N Fill material is properly moisture conditioned, one moisture content quick test will be
performed each day material is placed in accordance with (ASTM D 4643, ASTM D
4944, or ASTM D 4959) until a sufficient number have been performed to
demonstrate a clear correlation allowing a reduction in testing.

0 Fill material is placed in continuous and approximately horizontalplanar lifts. The
method of dumping and spreading RRM shall result in loose lifts of nearly uniform
thickness, average thickness of fill area not to exceed 12".

0 Compaction meets specifications.

- Compaction by CAES - the QC inspector shall monitor CAES compaction by
visually inspecting the process and reviewing the computer records for each layer of
soil placed.

* Verification tests of in-place density shall be performed on the initial layer of RRM
and on any layers in which the CAES indicates that problems occurred obtaining
compaction. In-place density will be taken every six months to verify the
performance of the CAES.

U.S. Department of Energy Moab UMTRA Project
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Note: Companion sand cone tests-and oven moisture tests must be performed along with
nuclear tests until a sufficient number have been performed to demonstrate a clear
correlation.

If CAES is not used the following testing requirements shall be followed:

Compaction Verification Tests - Perform in-place density and moisture content tests
on compacted fill material in accordance with the following requirements:

o When verification a representative sample from each principal type or
combination of blended RRM materials shall be tested to establish compaction
curves using ASTM D 698. A minimum of one set of compaction curves
shall be developed per 10,000 cubic yards of RRM material. In-place density
and moisture content tests are performed on a soil layer; a minimum of two
tests shall be performed per 5,000 cubic yards or 135,000 square feet of fill
material placed.

" Compaction and moisture content tests shall be performed in accordance with the
following methods:

o ASTM D 1556 - Density and Unit Weight of Soil in Place by the Sand-
Cone Method o

o ASTM D 2216 - Standard Test Methods for Laboratory Determination of
Water (Moisture) Content of Soil and Rock by Mass (Oven Moisture)

o ASTM D 6938 - In-Place Density and Water Content of Soil and Soil-
Aggregate by Nuclear Methods (Shallow Depth)

o ASTM D 4643 - Determination of Water (Moisture) Content of Soil by the
Microwave Oven Heating

* After lift placement, moisture content shall be maintained until the next lift is placed.

* Erosion that occurs in the RRM layers shall be rep aired and grades re-established.

* Freezing and desiccation of the RRM soil shall be prevented. If freezing or
desiccation occurs, the affected soil shall be reconditioned as directed.

Areas that have been repaired shall be retested as directed. Repairs to the RRM
layers shall be documented including location and volume of soil affected, corrective
action taken, and results of retests.

6.4.4 Demolition Debris

Demolition debris will be placed in the waste cell along with RRM material. Each
container of demolition debris shall be spread in a single layer, not stacked, and placed in
a manner that results in a minimum of voids around the debris. The following materials
will be placed in the waste cell:
* Wood, Concrete, Masonry: Cut or break up to a maximum 3-foot size measured in

any dimension.

U.S. Department of Energy Moab UMTRA Project
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" Structural Steel Member, Pipes, Ducts, Other Long Items: Cut into maximum 10-foot
lengths.

" Concrete, Clay Tile, and Other Pipes: Crush concrete and clay tile pipes. Crush other
pipes and ducts that are 6 inches or greater in diameter or, if crushing is impractical,
cut pipes and ducts in half longitudinally. Do not crush asbestos-cement pipe.

" Rubber Tires Excavated at the Site: Cut into two halves around the circumference.
" Geomembranes and Other Sheet Material: Cut into strips a maximum of 4 feet wide

by 4 feet long.
" Tree Limbs 4 inches in Diameter and Larger: Cut into lengths of 8 feet or less.

6.4.5 Final RRM Geometry

The top surface of the RRM shall be no greater than 2 inches above the lines and grades
shown on the drawings and verified by survey or the use of the CAES. No minus
tolerance will be permitted.

6.5 INTERIM COVER

After a section the RRM have been placed in the waste cell to final grade and verified by
survey, an interim cover consisting of 1 ft of clean, compacted soil shall be placed over
the RRM. Interim cover material will be placed and compacted directly on top of RRM
to provide a buffer of uncontaminated soil prior to the placement of the final multi-layer
cap.

6.5.1 Material

Interim Cover Soil will be soil from the excavation of the Crescent Junction waste cell. It
will be material that has been produced on site by modifying the existing overburden soil
and weathered Mancos Shale excavated on site. Overburden and weathered Mancos
Shale shall be excavated, pulverized, wetted, and mixed to produce a uniform fine-
grained soil near optimum moisture content for compaction. Soil shall be free of roots,
debris, and organic or frozen material., and shall have a maximum clod size of 2 inch
based on visual at the time of compaction.

6.5.2 Ground Preparation

The RRM beneath the proposed interim cover shall be prepared by scarifying to a
minimum depth of one inch prior to the placement of the initial lift of interim cover soil.

6.5.3 Lift Placement and Thickness

The interim cover shall be constructed of fill materials placed in continuous lifts of
uniform thickness. The method of dumping and spreading Interim Cover Soil over the
RRM shall result in loose lifts average thickness not to exceed 12". The CAES shall be

U.S. Department of Energy Moab UMTRA Project
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LEN E R'G SOL UTIONS'
DAILY CONSTRUCTION REPORT

p.PROJECTl: MOABI IJNTRA Site: .Cresenj ,I unction Shift: Day,

DATE: 10/29/201I0

Other:NNiEATI-IEi: Fair: X Cloud&

CONSTRUCTI'ION OPERATIONS:
Radon Barrier

Warm:. Rain: Snow:

Waste Placement X Cell Excavation

Rock Placement Other

W~indl:____

Interim Cover

Others

EQUlI'PMENT USED:

Rock trucks X Track hoes Loaders X Dozers X

Locomotives Forklifts Graders Backhoes

Sheepsfoot X Scrapers Tillers__ Rollers__

CAT 815 Water trucks CAT 825 X Other

DAILY PROGRESS MEETING: Yes X No

LIFTS TESTED: I1WM12101020-00, lWkK281011029-00, IIWP3 0101029-00, 1JW1241011029-00, LUWJ.21101028-00, tIJK28101029-01

LIFTS APPROVED: ULWM 1210 (1120-0(1, [ MI\VK281011029-(10, .I133010(11029-00

EXPLANATIONS:

RRM: A total of 3 lifts were approved today. Approximately 2.053 vds3 of RRM was approved today. A daily moisture test wNas

%rformed with failing results due to hich moisture. QC surveyed a control point and verified the GPS accuracy was within tolerance for

e shift.

Cell Cap: No activities were performed today.

Spoils Wedge: No activities were performed today.

QA/QC Representative .!t+1ý I .t. :.l... , . .... ;
L . /' i / - 6

EnergySolhtions
Moab UMTRA Page I of L



L~EC i-wvSOLunONs'
LIFT APPROVAL FORM

7

VOJECT:

CORNER

Moab UMTRA Project OTHER

DATE: 10/29/2010

LIFT ID:

-'HICKN

IDENTIFY LOTS ABOVE

UWP30101029-00 NW CORNER: 6794466 N 2122817 E

ESS: UNC: - 12" COM: N/A ELEV: N/A Debris Insp. By: N/A Date: , N/A Time: N/A

*O ments: OC verified that the under ivinto lift was scarified nrior to nlacement of RRM. This lift is ant)roximately 24.461 ft2 with

aimroximatelv 634 vds- of RRM aDoroved on this lift. Due to a raMi stQroi t-om 10-25-10. OC performed a moisture test on 10-29- 10
dayshift with satisfactory results. ',,7'15 A401/37WLC -2 - ."- , &,' UA'4-&- C-•-v4 ^,,-" N ,.

KEYING IN NOTES: [TN] E [-•]"W- Satisfactory DENSITY TESTS ID # (S): N/A

.- 27'.. .,
DATE: 10/29/20.10 TIME: 1635

2

Density Testing
DOE-EM/GJRAC1783
Rev. 0

QC-F-001
File index No. 43.8.2

Page / of-



EN £RG 'SOLUTIONS
Slope Elevation Survey

Average lift thickness= 0.7 Bounding Box Nortiing Easting

Grid Size= 30' Lower Left N

Lift ID: UWP30 !01029-00 Ilvver Rightl JA
Last Lift Elevations Lift Approval Elevations Lift Thickiess

Northing Easting I Elevation Northing Easting Elevation Thickness
6794313 2122841 4936.2 6794313 2122841 4936.7 (). 5)
6794343 2122841 4936.1 6794343 2122841 4937.0 0.9

6794373 2122841 4936.4 6794373 2122841 4937.3 0.9
6794403 2122841 4937.0 6794403 2122841 4938.1 1.0

6794433 2122841 4938.1 6794433 2122841 4938.8 (1.7

6794283 2122871 4935.0 6794283 2122871 4935.6 0.6

6794313 2122871 4935.4 6794313 2122871 4936.0 0.6

6794343 2122871 4935.7 6794343 2122871 4936.8 1.0

6794373 2122871 4936.4 6794373 2122871 4937.4 1.0
6794403 2122871 4937.0 6794403 2122871 4937.8 0.N

6794433 2122871 4937.7 6794433 2122871 4938.1 0.4

6794283 2122901 4934.3 6794283 2122901 4934.9
6794313 2122901 4934.8 6794313 2122901 4935.7 0.9

6794343 2122901 4935.3 6794343 2122901 4936.1 0.8

6794373 2122901 4936.2 6794373 2122901 4937.1 1.0

6794403 2122901 4936.7 6794403 2122901 4937.6 0.9
6794433 2122901 4937.3 6794433 2122901 4938.0 0.8

6794283 2122931 4933.5 6794283 2122931 4933.6 0.1

6794313 2122931 4934.0 6794313 2122931 4934.3 0.4

6794343 2122931 4934.6 6794343 2122931 4935.0 0.4

6794373 2122931 4935.5 6794373 2122931 4936.0 0.5
6794403 2122931 4936.0 6794403 2122931' 4936.4 0.4

6794433 2122931 4936.5 6794433 2122931 4937.0 S.s
__/_ _0.0

_0.0

0.0

_0.0

0.0

______________0.0

0(.0

______________0.0

•/' o.0

0.0.,/,'/0.0
\.7:/" _ _

./F) 0.0 c

_/0.0 0

(1(1 C

__ _ __ _ __ _(1.0

_ _'_0.0( C
.(M o1oI

0K
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK

OK

OK

OK

OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK

1K
(K
DK
)K
3K
3K
)K
9K
)K

)K
)K

EnergySohflions
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% =6 95.0%
Elevation Avg 4936.6
Total =6 1833
Total Lines 1929

Lift ID: UWP30101029-00

Northing Easting Elevation # of Passes Passes =6 Count
6794355 1 2122828 1 4937.0 6 1 1 Lift Height
6794358 2122828 4937.0 6 1 1 1'0"
6794361 2122828 4937.1 6 1 1
6794365 2122828 4937.1 6 1 1 Thick Lift Threshold
6794368 2122828 4937.1 6 1 1 2'-0"
6794371 2122828 4937.1 6 1 1
6794375 2122828 4937.1 5 1 Last Lift Elevation
6794378 2122828 4937.2 6 1 1 N/A ]
6794381 2122828 4937.2 6 1 1
6794384 2122828 4937.2 6 1 1 Min. # of Wheel Passes

6794388 2122828 4937.3 6 1 1 6
6794391 2122828 4937.3 6 I 1
6794394 2122828 4937.4 6 1 1
6794398 2122828 4937.5 6 1 1
6794401 2122828 4937.6 6 1 1
6794404 2122828 4937.7 6 1 1
6794335 2122831 4936.9 6 1 1
6794339 2122831 4936.9 6 1 1
6794342 2122831 4936.9 6 1 1
6794345 2122831 4937.0 6 1 4.
6794348 2122831 4937.0 6 1 1
6794352 2122831 4937.0 6 1 1
6794355 2122831 4937.0 6 1 1
6794358 2122831 4937.1 6 1 1
6794361 2122831 4937.1 6 1 1
6794365 2122831 4937.1 6 1 1
6794368 2122831 4937.1 6 1 1
6794371 2122831 4937.1 6 1 1
6794375 2122831 4937.2 6 1 1
6794378 2122831 4937.2 6 1 1
6794381 2122831 4937.3 6 1 1
6794384 2122831 4937.4 6 1 1
6794388 2122831 4937.5 6 1 1
6794391 2122831 4937.5 6 1 1
6794394 2122831 4937.6 6 1 1
6794398 2122831 4937.7 6 1 1
6794401 2122831 4937.8 6 1 1
6794404 2122831 4937.8 6 1 1
6794407 2122831 4937.9 6 1 1
6794411 2122831 4937.9 6 1 1
6794414 2122831 4938.0 5 1
6794417 2122831 4937.9 . 4 1
6794421 2122831 4938.0 6 1 1
6794424 2122831 4938.2 6 1 1

Page J of
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.sIN' LlGJ,_,*6UL.l 1UJV FI ELLD I)EN SI TV TEST

PROJECT: Moab IiN'1'RA Project OTl'I Ell

IF'" I I)E'NIi FICATION • UW P3010 t029-00 DA'I'LE: 10/29/20) 10

'IEST ID NUMBE[,R(S): Moisture test #I

'FIST1 LOCATION: i49"•7Q-6F lJ(S Lift area '[TEST MI-I'HOD: N/A D1556 N/A 1)6938

ASTM D6938 (DENSITY D)ETERMINATION)

Makc/Model ___ Gauge Scriall __

Last Caliibration D)ate: N/A

D)aily Standard Counts:

D)ensity MO'_ 1,_1e

_ Iieffiot'j (Iirelc 7inis( 0 .," __ 01 ' /lelhod B fMjocks'ca.ler)
Depth Setting __ (inch A CounL TileC__ (Mim'Ces)

Moisture Count Density Count __- ,

_et (sltuf 3 Dry Density __bs___3)__oislbsF/f ()

istur-e Density ______('lbs/ft 3) MoisturHe Fraction ______(0/6)

ASTM 1)1556 (DENSITY DETERU"'

Testing Apparatus Calibrated Vol. (/1

I3u1k Density of sand (p,) ______ g/cm

Mass of'Sand to Fill Cone & Plate (M12)

INATION)

hbs/ft 3) -/hss/ft

g

F

MOISTURE DETERMINATION
I ASTM D4643

Mass of bottle & cone before fillingi I
cone. plate & hole

Mass of bottle & cone after filling
cone, plate & hole g

Mass of sand to fill conl -
plate, & hole 1 ) g

Mass of sand to fi hole g

Mass of wet soi•t ntainer g

Mas Al,itainer g

Mass • vet soil (M.?) g

fest Hole Volume

" /= (MI - M2) /p I ___

Dry Mass of soil

MA4  10( M/(w + (10) g

Wet Denisty
p/I , (M 3 /J) x 62.43 _ lb

Dry Denisty
Pd 'f=M4/1/ . g/

Diry Unit Weight
Yd =Pd x 62.43 _ lb.

Container ID D.

Mass of container & \wvet specimen
,(M '.J.)

Mass of container & dr)' specimen
(M .,.)

Mass of water (M,,,)

M ,,. = M "I",,, - M ".,

Mass of container(Mj)
Mass of dry specimen (Mj

M, = MA,/., - MA

Moisture content (TV)
11 = (M,, /M.,j x I00

.4 3

3ý

3n

reddish brown very line to medium, well
Soil Description: graded, subangular to subround,slightly 51s.7

Proctor ID: RRM# 140

Standard Proctor (ASTM D698)

Maximum Dry Density O',dnax) 119.9 ( )bs/ft')

Optimum Moisture (w,,1,,) 12.7 (%)

Dry Density (p ) = (100 x p ,,,)/(100 + w)

pd (00 .x ##### ) /(.00 0.0 lbs/ft
No,,: O' We siv1 t 5 I)eIn.'.v ,.lvde,,ce ,,ver ASTMl l.• 693,5' (11in)

j""- A
Pere orpaction= P / 7,dmax x 100

0.1) / 119.9 x ;o0 = 0.0 y

Required Moisture: 9.7 % to 15.7 %

Required Percent Compaction: 90.0 (%)

Comments: TEST RESULTS:
Microwave oven power setting on HIGH. Initial time setting of 3 X Pass Date: 10/29/10
minutes and subsequent incremental drying periods of I minute until Failed Moisturre

a change of 0.1 %/o or less of tile initial wet mass of the soil. Failed Compaction Time: 1025

By: Beachem Bosh
(i"i,,O)------ ' i.'," )um

DA TE. ,
DATEI QA/OC APPROVAL'

Density Testing
DOE-EM/G.JRAC 1783
Rev. 0

QC-F-O(J2
File Index No. 43.8.2
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EN Eic 1,l SOLUTIOPVS
LIFT APPROVAL FORM

* ROJECT:
W CORNER

Moab UMTRA Project OTHER

I)ATE: 10/20/2010

I
EW: X_ =__--

NS: X_ =/
.. J

EJ 2 /
EW:

NS:
__x -=11112

P N/

See attached for lift map.
EW: X _=

NS: X,_ =

P 4
EW: X_

P 5
EW_ X_"_ =

/N: ___X __

age 2) attached: Y N

LIFT ID:

H ICKNESS:

IDENTIFY LOTS ABOVE

UWM12101020-00 NW CORNER: 6795427 N. 2122746 E.

UNC: - 12" COM: N/A ELEV: N/A Debris Insp. By: N/A Date: N/A Time: N/A

Pomments: OC verified that the under lying lift was scarified prior to placement of RRM. This lift is approximately 63.702 ft2 with
approximately 1.180 vds3 ofRRM approved on it. Operations began placino this lift on 10-20-l0 but did not get it approved until 10-29-
10 this is the reasoninp for the diffemce in the lift ID and anoroval date. The daily moisture test for 10/22/2010 nicht shift was -oerformed

on this lift and passed with satisfactory results. A second moisture test was performed on the underlying lift due to excessive rains. This
test failed due tn hir, h moistu'e Cn 1 0-25-10O niuhtshift DC ne~rfornmed another moisture test with failino results due to hich moiisture...-.-.-..- - . ..---........

Operations reworked the material with a CAT 825 ireforts to dry the material. On 10-29-10 OC performed two moisture test. one on the

underfliving lift and one on the material placed. that passed with satisfactory results. OC also performed a denstiy correlation with the

Troxler ,apue and a Sandcone These tests were satisfetory' Fe,*Ai; av 1•",- 7 ,- ,. ,= ,

7?/.*/ A4 d ceO . rYM' i S 7,11AVC /~ v a-~~t' CZV 10~4 ~ ~ f/~.

KEYING IN NOTES: [N E S F Satisfactory DENSITY TESTS ID # (S): N/A

BY: Mitch Hogan/ . DATE: 10/29/2010 TIME:" 1545

DATE•
DAT

Density Testing
DOE-EM/GJRAC.1 783

Rev. 0

QC-F-001
File index No. 43.8.2
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EN ERG YSOL UTION S
Slope Elevation Survey

Average lift thickness=. 0,5JBounding Box JNorthing Easting

Grid Size= 45' Lower Left N

Lift 11): UWM12 01020-00 IU D e r R i gluh II A

Last Lift Elevations Lift Approval Elevations LiftThicktness

Northing Easting IElevation Northing Easting Elevation Thickness
6795084 2122770 4961.3 6795084 2122770 4961.1 -1.2

6795129 )2122770 4961.7 6795129 2122770 4961.7 0.o
6795174 2122770 4962.5 6795174 2122770 4962.9 1 .s
6795219 2122770 4963.2 6795219 2122770 4963.8J 0.7

6795264 2122770 4964.0 6795264 2122770 4964.8 0.8

6795309 2122770 4965.0 6795309 2122770 4965.6 0.6

6795354 2122770 4965.9 6795354 2122770 4966.6 0.8

6795399 2122770 496637 6795399 2122770 4967.5 0,8
6794994 2122815 4958.4 6794994 2122815 4958.4 0.u
6795039 2122815 4958.9 6795039 2122815 4958.91
6795084 2122815 4959.7 6795084 2122815 4959.7
6795129 2122815 4960.8 6795129 21228151 4961.0 0.1
6795174 2122815 4962.0 6795174 2122815 4962.9 0.9

6795219 2122815 4962.9 6795219 2122815 4963.8 0.9

6795264 2122815 4963.7 6795264 2122815' 4964.7 1.0
6795309 2122815 4964.9 6795309 2122815 4965.7 0.8

6795354 2122815 4966.2 6795354 2122815 4967.0 0.8
6795399 2122815 4967.3 6795399 2122815 4968.2 0.9

6794994 2122860 4957.9 6794994 2122860 4957.9 o.0
6795039 2122860 4958.7 6795039 2122860 4958.7 0.o
6795084 2122860 4959.6 6795084 2122860 4959.6 o.0
6795129 2122860 4961.0 6795129 2122860 4961.1 0.1
6795174 2122860 4962.2 6795174 2122860 4963.1 0.9

6795219 2122860 4963.1i 67952191 2122860 4963.9 0.8

6795264 2122860 4964.0 6795264 2122860 4964.7 u.s
6795309 2122860 4965.1 6795309 2122860 4965.8 0.6

6795354 2122860 4966.4 6795354 2122860 4967.2 0.8

6795399 2122860 4967.4 6795399 2122860 4968.4 1.0

6794994 2122905 4956.7 6794994 2122905 4956.7 -0.1
6795039 2122905 4958.5 6795039 2122905 4958.4 -0.1
6795084 21229051- 4959.2 6795084 2122905 4959.2 0.0
6795129 2122905 4960.3 6795129 2122905 4960.4 0.1

0.0

0.0

0.0

_0.0

_0.0

0.0 (
(0.0

r_ _ _ _ 0.0
_ _ __""_0.0 C

,_ _ _,,0.0 C

0.0 C

OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
)K
)K
)K
DK
DK
)K
)K
)K

L7ncrgySolutions
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% =6 98.4%
Elevation Avg 4965.0
Total =6 3865
Total Lines 3929

Minimum Number of Machine

Passes

3

Lift ID: UWM12101020-00

Northing Easting I Elevation # of Passes Passes =6 Count
6795195 2122749 4963.6 6 1 1 Lift Heicht
6795198 2122749 4963.6 6 1 - 1 10".

6795202 2122749 4963.6 6 1 1
6795205 2122749 4963.6 6 1 1 Thick Lift Threshold
6795208 2122749 4963.7 6 1 1 2-0"
6795212 2122749 4963.7 6 1 1
6795215 2122749 4963.8 6 1 1 Last Lift Elevation
6795218 2122749 4963.8 6 1 1 N/A
6795221 2122749 4963.9 6 1 1
6795225 2122749 4964.0 6 1 1 Mn.#of Wheel Passes

6795228 2122749 4964.1 6 1 1 6
6795231 2122749 4964.1 6 1 1
6795234 2122749 4964.2 6 1 1
6795238 2122749 4964.4 6 1 1
6795241 2122749 4964.5 6 1 1
6795244 2122749 4964.6 6 1 1
6795248 2122749 4964.4 6 1 1
6795251 2122749 4964.7 6 1 1
6795254 2122749 4964.8 5 1
6795257 2122749 4964.6 6 1 1
6795261 2122749 4964.7 6 1 1
6795264 2122749 4964.8 6 1 1
6795267 2122749 4964.8 6 1 1
6795271 2122749 4964.9 6 1 1
6795274 2122749 4964.9 6 1 1
6795277 2122749 4965.0 6 1 1
6795280 2122749 4965.0 6 1 1
6795284 2122749 4965.0 6 1 1
6795287 2122749 4965.2 6 1 1
6795290 2122749 4965.3 6 1 1
6795294 2122749 4965.4 6 1 1
6795297 2122749 4965.5 6 1 1
6795300 2122749 4965.6 6 1 1
6795303 2122749 4965.7 6 1 1
6795307 2122749 4965.8 6 1 1
6795310 2122749 4965.8 6 1 1
6795313 2122749 4965.9 6 1 1
6795316 2122749 4966.0 6 1 1
6795320 2122749 4966.1 6 1 1
6795323 2122749 4966.2 6 1 1
6795326 2122749 4966.2 6 1 1
6795330 2122749 4966.2 6 1 1
6795333 2122749 4966.3 6. 1 1
6795336 2122749 4966.4 6 1 1
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EiC L&'ASOLUTTIOAS FIELD IDENSITY TEST

PROJECT: Moab UMTRA Projecl OTH ER

LIFT IDENT'IFICATION: IUWM 121010220-00 DA'l'!) 10/22/2010

'IT"STI I1 NUJMIIIER(S): 1

'l'Sl' LOCATION: Lift Area TESI MI:,'THOI): N/A D1556 N/A D6938
'0

ASTM D6938 (DENSITY DETERMINATION)

Make/Model __ ___ -- GaugeC Scrial 11

Last Calibration Date: N/A

Daily Standalrd Counts:

Density ___ _ Ze___

_ Method t (Direcl Tans,,,ssri or __ ethod B3(ackscalter)

Depth Setting __ (inch A CotlntTinme- (mrinules)

Moisture CotLnl IDensity Count_ __

WetDensity (I'bs/fi 3) Dry Density (lbs/f )

isture Density (/bs/ff l} Moisture Fraction (%)

ASTM D1556 (DENSITY DETERMINATION)

Testing Apparatus___ Calibrated Vol. (Ibs/fi 3 )

BLIlk Density of sand (p 1) __ _ gincm 3 s/fi 3

Mass of'Sand to Fill Cone & Plate tlM2) g

Mass of'bottle & cone before filling
cone, plate & hole

Mass of'bottle & cone after filling
cone. plate & hole

Mass of'sand to fill con
plate, & hole (Z,)

MOISTURE DETERMINATION

ASTM D4643

Container ID D-2

Mass of container & wet specimen
(M C,,) 465.4

Mass of container & dry specimen
(Mcda) 431.2

Mass of water (M",,)

M,,, = M 1,,,,1 - MMY 34.2

Mass of'sand to I lbole g

Mass of wet soitr4 ntainer g

Mas'• •ontainer g

Mass wet soil (M j) g

rest Hole Volume
V =(M I - M2/p) _1c_

Dry Mass of soil
M 4  10]0 M 3 /(w + 100) g

Wet Denisty
p,,, =(M / V )x 62.43 _ _lb

Dry Denisty

Pd -M 4 /V M _41'g/

D':y Unit Weight

Yd = d x 62.43 _ lb

nit

g

s/lf 3

/ 3

s1i1

Mass of container (M')

Mass of dry specimen (M.)

M, = MA.,. - M,

Pale brown very fine to medium well
graded sub round to sub angular sand

with minor silt.Soil Description:
Moisture content (w)

w = (M,,, /Mj) x 1001- 12.8
Proctor ID: RRM # 123

Standard Proctor (ASTM D698)

Dry Density (p) = (100xp ,,,)/(10# +w) Maximum Dry Density (7d',tax) 114.8 (lbs/fi3)

pd 100 (100 x ###.. )'/o-t 12.:- 0.0 lbs/fri
Noo." :/c,- 11 ben.vii, ,tAVAI 1) ''• N cr ep.vA'T / Z) 6938 (p,,,)

A
)lec onpaetion = Pd, / ytnax x 100

0.0 ' 114.8 x 1o0. = 0.0 %

Optimum Moisture (w or,) 12.0 (%)

Required Moisture: 9.0 % to 15.0 %5,

Required Percen't Compaction: 90.0 (%)

Conmments:
Microwave oven power setting on HIGH. Initial time setting of 3
minutes and subsequent incremental drying periods of I minute until
a change of 0.1 % or less of the initial wet mass of the soil.

TEST RESULTS:
X Pass

Failed Moistutre

Date: 10/22/10

By:

Failed Compaction Time:i 2020.

Nate Abrams / ._
([rtt / '" ',(Sgttlt•

'~QA/Q'C-APPROVA L DATE

Density Testing
DOE-EM/GIRAC 1783
Re\,. 0

QC-F-002
File Index No. 43.8.2
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ENYL ERGY SOLUTJOAS FIELD I)ENSITY TEST

PROJECT: Moab UMTRA Project OT-HER

I IF I DENTI FI CA~t O)N: UW.M 12101020-0(1 DATl: 10/22/20101

TE;S'T 11) NUM131FR(S): 2

TEST LOCATION: Underlying lift area 'tI' STMETHOI): N/A D1556 N/A 1)6938

AsTm 1)6938 (D)ENSITY D)ETERMINATION)

Makc/Model (iauge Serial I/

Last Calibration Date: N/A

Daily Standard Counts:

Density _ _ __lre

Method A (1Direcl Troosmiss o or _ 'el/ol 13 (Bockscatlc,r)
Depth Setting __ (inch A Count Time-"C (muioiles.

Moisture Count Density Count

Wet D___ _. (Ibs/fl 3) Dry Density (Ilbsf 3)

isture Density (Ibs/fl 3) Moisture Fraction (%)

ASTM 1)1556 (1)ENSITY DETEI zMJ

Testing Apparatus Calibrated Vol. (h

Bulk Density of'sand (pI) g/ci'n

Mass of'Sand to Fill Cone & Plate 01(2)

Mass of bottle & cone before filling
cone. plate & hole

Mass ol'bottle & cone after filling
cone. plate & hole

Mass of sand to fill con
plate, & hole (A)

Mass of sand to fi hole

Mass of wet soillt ,ntainer

NATION)

bsflt 3 -
3/fi3

g

Mas:

MOISTURE DETERMINATION

ASTM D4643

Container ID D-5

Mass of container & wet specimen

(M ,,,.) 584.3

Mass of container & dry specimen
g

Mass wet soil (Mi) ]gVest Hole Volume
V=(WMI -MM /p2 ' I.c1

DDry Mass of soil
M = (10 M 3 1/(w+ 10) .g

Wei Denisty
)p,,, =(M/?V) x 62.43 lb

Dry Denisty
P d, = M4 / f/ g/

Dry Unit Weight
7,d =P d x 62.43 /lb

?7

(M"d'J) 515.4 g
Mass of water (M,,,)

M,.=M c,,,. - Ma,.

Mass of container (Me)
Mass ofdry specimen (M.J

68.9 . g s*f[ 3

sfil-

211.1 g

M, = Mcd., - Mc 304.3
Moisture content (w)

w = ( ,,/Mj x 100 22.6

Soil Description: Red, Very fine to fine sand.

/0

D63, Density (p ,o = (100 x p ,,)/(100 + )v)

pd = ( 100 .x ##### ) / (./oo 22. (0.0 lbs/fl
Note: Wet IensilfifonlAVIM L) IA ( I,, denc.over ASIAl 0) 693S (p,)

0.0 / 114.2 x ,n 0.0 %

Proctor ID: RRM # 82
Standard Proctor (ASTM D698)

Maximum Dry Density O(',,ma4 114.2 (lbs/lft3 )

Optimum Moisture (w,,,') 11.5 (%)

Required Moisture: 8.5 % to 14.5 %

Required Percent Compaction: - 90.0 (%)

Comments: TEST RESULTS:
Microwave oven power setting on HIGH. Initial time setting of 3 Pass Date: 10/22/10
minutes and subsequent incremental drying periods of I minute until X Failed Moisture
a change of0.1 % or less of the initial wet mass of the soil. Failed Compaction Time- 200

.7'
By): Nate Abrams /.

(print) / (signal t/e)

2&J 'r~~4*~-.
DA TE-' QA/QCX-APPROVAL

Density Testing
DOE-EM/GJRAC 1783
Rev. 0

QC-F-002
File Index No. 43.8.2
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EN Ei ,c\ SOL UTIONS FIELD DENSITY TEST

PROJECT: Moab UI1MTRA Project OTHER

11"F I DIENT'FICATION: UJWM 12101020-00 DATE`: 10/22/2010

TE-ST I) NUMBIE/R(S): 3

TEST LOCATION: Underlying lift area 'lEST METHOD: N/A [)1556 N/A D6938

ASTM D6938 (I)ENSITY DETERMINATION))

Make/Model. _ __ Gauge Serial #

Last Calibration Date: N/A

Dail' Standard Counts:

Density .__,_____c

_____klelod /1 (1)ircc, 7'an.smiss o or _____Alelhind B) ('/acksua il)

Depth Setting __ (inch ACount Time __ (minutte,

MoisturTDensity Count _______

Wet Density ,d (lbs/fl 3) Dry Density _ _ ( 3bs// 3)

isture Density_ (/lbs/ift3) Moisture Fraction 0)(%)

ASTM 1)1556 (DEN ~SITY I)ETEIRN

Testing Apparatus Calibrated Vol. (I

Bulk l)ensity of'sand ('p 1) gicm 3

Mass of Sand to Fill Cone & Plate (M2)

Mass of bottle & cone before filling[
cone, plate & hole

Mass of bottle & cone after filline

INATION)

bs//l 3b,,'/lt L s/ft_.,
3

MOISTURE DETERMINATION

ASTM D4643

cone. plate & hole g
Mass of sand to fill con

plate, & hole C ) g
Mass of sand to •t hole g

Mass of' wet soill ntainer g

Mass )•fA•mtainer g

Mass wet soiI (M.3) .g

Fest Hole Volume
V= (MI - M 2) /p I cm 3

Dry Mass of soil
M1 = 100 M 3 /()w + 100) _g

Wet Denisty
(M.? / 1) x 62.43 hlbsft 3

Dry Denisty
P d = M4 / V__ _g/cr 3

DtY Unit Weight
Yd = P d x 62.43 lbs/ft 3

Container ID D

Mass of container & wvel specimen
~(M! ,,,.)

Mass of container & dry specimen

CM I'l)
Mass of water (M,,,)
M,,. = M ,,,, - M ,1.

-2

484.9 g

438.1 *g

46.8 1g

Mass of container (Mc)
Mass of dry specimen (Mj.)

M, = M"., - M.

Moisture content (w)
w = (M,,, /M,) x 100

163.6 , g

274.5 .9 Soil Description: Red, Very fine to fine sand.

17.0 %

0.0 /114,2 x t"=0.0 %

Proctor ID: RRM # 82
Standard Proctor (ASTM D698)

Maximum Dry Density (OY,,dnx) 114.2 (Ibs/ft3)

Optimum Moisture (w , 11.5 (%)

Required Moisture: 8.5 % to 14.5 %

Required Percent Compaction: 90.0 (%)

rConiments: TEST RESULTS:

Microwave oven power setting on HIGH. Initial time setting of 3 Pass Date: 10/25/10
minutes and subsequent incremental drying periods of 1 minute until X Failed Moisture
a change of 0.1 %/0 or less of the initial wet mass of the soil. Failed Compaction . Tine ."" 2100

By: Nate Abrams / _2x
(prin/) (signat,,e ....

I O"A/QOC•PýPOVAL

.//DA E./
DATE

Density Testing
DOE-EM/G,1RAC 1783
Rev. 0

QC-F-002
File Index No. 43.8.2
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EIN Ex -N ; E SOL UTIONS FIELD DENSITY TEST

PROJECT: Moall UMTRA Project. OTI-IFR

LI FT 11)[.N'I'TI t-ICATI ON: LlW 'M 12101020-010 l)ATI": 10/29/2010

TEST' ID NUMI3BER(S): 4

TlISI' LOCA'I'ION: Underlying Lift area TI''S'I' MI'I1TIOD: X ID 1556 X D6938

ASTM D6938 (DENSITY I)ETERMINATION)

Make/Model (_auge Serial #/

Last Calibration Date:

Daily Standard CoMAts:

Density _ _ _ _ re

A/ethod / (Direct 7/'ansrissir)O or __ Althod t' (13ockscaltcr)

Depth Setting __ (inch Count lime t __ e ( .nhcs)

Moisture Count Density Count

t DensitY(bs/3 Dry Density (lbs/( 3)

isture Density _ (lbs/fi") Moisture Fraction (%)

ASTM !)1556 (DENSITY I)ETERMINATION) .

T'esting Apparatus Calibrated Vol. (I,
Bulk D1ensity of sand (pt) g/cn1s

Mass ol' Sarndl to Fill Cone &l Plate (M12)

Mass oflbottle & cone before filling
cone, plate & hole

Mass oh'bottle & cone after filling
cone. plate & hole

Mass of sand to fill coneO
plate, & hole (Al 1)

b~t3)

________ / 5/f

g

MOISTURE DETERMINATION

ASTM D4643

Container ID D

Mass ofcontainer & wet specimen
(M ".)

Mass of container& dry specimen
(M ...

Mass of water (MA,.)

M ". = Men.,,, - AM a.,.

)-7

479.8 f

/

Mass of sand to fil Ohle g

Mass of wet soil & ntainer g

Massfecontainer g

o Ma vowet soil (M.?) g

e est Hole Volume

[/=(M,-M2/pp, C_

'Dr'v Mass of'soil

4 =I100 M./(wr/+0+ 100) g(Wet 
Denistv

p,,, (M 3 /1) x 62.43 lb
Drv Den isty

P /' M 4 /1 1g

Dry Unit Weight
I= pl, x 62.43 lb

35

451.8 g

S 3
/cmi3

s/ft s

28.0 g

Mass of container (Mc) 211.3
Mass of dr'y specimen (M,)

M, = Med., - Mc 240.5

Moisture content (i,)
w = ('M,, /Mj.) x 100 11.6

g

Soil Description: Red, Very fine to fine sand.

Dry Density (p ,I = (100 x p ,.)/(100 + w)

Proctor ID: RRM # 82
Standard Proctor (ASTM D698)

Maximum Dry Density O',,maxt) 114.2 (lbs/ft 3 )

Optimum Moisture (w,,r,) 11.5 (%)pd 1(00 x )!(_O00 11./( 0 lbs/f
Note: Wet , 111 AI L) Xn ,x'.xd'enc ' I ) 69'3h' (693H

Per'c ompactiror-- pA, / /lnlIax x 100

/ x 100 %

Requireld Moistirr'e: 8.5 %

Required Percent Compaction:

to 14.5 0/

90.0 (%)

Comments: TEST RESULTS:

Microwave oven power setting on HIGH. Initial time setting of 3 X Pass Date: 10/29/10
minutes and subsequent incremental drying periods of I minute until Failed Nloistur'c
a change of 0.1% or less of the initial wet mass of the soil. Failed Corpaction Tire: 0950

By: Beachem Bosh / • "

(pIriM) (.ignal 'se

QA/QC APPROVAq-7'

//. DAe zE/ Z
DATE7

Density Testing
DOE-EM/GJRACI 783
Rev. 0

QC-F-002
File Index Nto. 43.8.2
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L N" E l, 1\; SOL UTIONS FIELD I)ENSITY TEST

PROJECT: Mo

Li IT I DEINT F'l CATION:

TFS'I ID NUMINI31R(S):

'l'liOS'l" LOCATION:

ab [JMTRA Project

LUW IM 12101020-00

O'FH ER

10/29/2010

Lift area TISI Ml-I.THOD: X D 1556 X 1)6938

ASTM 1)6938 (DENSITY I)ETERMINATION)

Make/Model 343(0 Gauge Serial # 27523

Last Calibration Date: N/A

Daily Standard Counts:
(9).

Density ON/2208-OFF/2476 MVtoisturC ON/671-OF'I•668

AMethod A (Direct 7'ransin ission)
Depth Sctting 8 (inche.) Count Time I (mnimutles)

Moisture Count 126 Density Count 1551

Wet l)ensity (p,,) 122.8 (Ibs'fi3) Dry Density 112.3 (/bs/fi3)

ASTM D)1556 (I)ENSITY D)ETERMINATION)

Testing Apparatus .4.1p, Calibrated Vol. ('lbs/,i 3) (1.(14079

Bullk Density of sand (p) 1.57 g/cml 97.8 lbs/Jf 3

Mass 0o1 Sand to Fill Cone & Plate (41 2) 1809.7 g

Mass of bottle & cone before filling
cone, plate & hole 6891.9 g

Mass ol bottle & cone after filling
cone, plate & hole 2802.7 g

IVI1SS Ol Sanli to Ill] cone,
plate. & hole (M/1)

Mass of sand to fill hole

Mass of wet soil & container

4089.2

2279.5
2815.2

9.0

2806.2

g

g

g

g

gMoisture Density 10.6 (lbs/fl") Moisture Fraction 9.4 (%%) Mass of container

Mass of wet soil (M.,)MOISTURE DETERMINATION

ASTM D4643

Container ID D-7

Mass of'container & wet specimen

(M-1,) 481.9 g
Mass of container & dry specimen'

(M ,1)
Mass of water (M,.)

M ,,. = Al ell,, - A •CId

Mass of container (Me)
Mass of dry specimen (MA,)

M., - M "I., A M

Moisture content (iv)

w = (M,, /MH x 100

Test Hole Volume
t =(M I - M 2)/P 1 1455 cm3

Dry Mass of soil
M4 190 M., /(w + 100) 2564.6 g

Wet Denisty
p,, =(M.? / V) x 62.43 120.4 lbs/f'i

Dry Denistv

Pd =M 4 /V 1.8 gIc113

Dry Unit Weight
',d = pd x 6 2 . 4 3 110.0 Ibs/.f"3

458.6 g

23.3 g

211.3 g

247.3

9.4

Soil Description: Red, Very fine to fine sand.

Proctor ID: RRM # 82
Standard Proctor (ASTM D698)

Maximum Dry Density (Ol,,ax.) 114.2 (lbs/fh3)

Optimum Moisture (w,,,,t) 11.5 (%)

Di)y Density (p ) = (100 x p,,,)/(100 + wP)

pd = l(oo 00 120.4 ),/(Ioo 9.4 110.0 lbs/fl
NoIe: Wei ben,,,%/i'm ,1f"'57,A/1) 1556 (p,,,/ take iresidece ,'er/W AS/A• 01 6938 (1)

Percent Compaction = P, / Ydmurx X 100
Required Moisture: 8.5 0% to 14.5 %

110.0 / 114.2 x 1oo 96.3 % Required Percent Compaction: 90.0 (%)

Comments: TEST RESULTS:
Microwave oven power setting on HIGH. Initial time setting of 3 X Pass Date: 10/29/10
minutes andi subsequent incremental drying periods of I minute until Failed lvloisture
a change of 0.1 % or less of the initial wet mass of the soil. Failed Compaction Time: 1140

By: Beachem Bosh
(print) (signatufre)

//" 0/' 2f!'29
DATEQA/QC APPROVAL

Density Testing
DOE-EM/G.IRAC 1783
Rexv. 0

QC-F-002
File Index.No. 43.8.2

Page 0 or -1



ENERGYSOLUTIONS
LIFT APPROVAL FORM

DATE:: 10/29/2010

See attached for lift map.

f

N: Xi

Nage 2 attached: Y

IDENTIFY LOTS ABOVE
LIFT lID: UWK28101029-00 NW CORNER: 6794451 N. 2122606 E.

THICKNESS: UNC:i < 12" COM:i N/A ELEV: N/A Debris Insp. By:! N/A Date: N/A Time: N/A

Oomments: OC verified that the lift area was scarified prior to placement. Due to weather on 10-25-10, OC performed a moisture test on
the underlying lift prior to any placement. This mnoisture test failed due to high moisture. Operations worked the lift area and let air dry.
oA 5-29-10 dayshift, QC performed a moisture test with satisfactory results. Operations placed material thin to level the lift area. This is

132303 ft2. There is approximatelv 239 vds' of RRM on this lift A I-

..... ......

KEYING IN NOTES: LJ E jJ•[ .Satisfactory DENSITY TESTS ID # (S): N/A

_ LIFT APPRO ?YD.BY, Mitch Hog an

*mTQC APPROVAL /L.E

DATE: 10/29/2010 TIME: 1600

Density Testing
DOE-EM/GJRAC1783
Rev. 0

QC-F-001
File index No. 43.8.2

Page /.of.(o



ENERGYSOLUTIONS
Slope Elevation Survey

Average lift thickness= [ 0.2 Bounding Box INorthing Easting

Grid Size=: 30' Lower Left N

Lift ID: UWK28101029-00 jUpper Right - A
Lift Thiclutess

I Last Lift Elevations I , Lift Approval Elevations I Lift Thickniess

Nnrthin, EaI tin I Elevation I Northino Eastin~ I Elevation Thickness
"". ... 1 1- M . ..- . .. " -- -- .... I ..............
67943841 21226221 49;46,2 -6795438' 21226221 A946Y2 0.1
6794414 2122622 4947.2 6794414 2122622 4947.6 0.4

6794444 2122622 4947.9 6794444 2122622 4948.8 0.9
6794264 2122652 4944.3 6794264 2122652 4944.2 -0.1
6794294 2122652 4944.5 6794294 2122652 4944.5 0.0
6794324 2122652 4945.0 6794324 2122652 4945.1 0.1
6794354 2122652 4945.7 6794354 2122652 4945.8 0.1

6794384 2122652 4946.7 6794384 2122652 4946.7 0.0

6794414 2122652 4947.5 6794414 2122652 4948.0 0.5

6794444 2122652 4948.3 6794444 2122652 4949.3 1.0
6794234 2122682 4943.2 6794234 2122682 4943.5 0.3

6794264 2122682 4943.7 6794264 2122682 4943.7 m.0
6794294 2122682 4944.4 6794294 2122682 4944.3 -0.1

6794324 2122682 4945.1 6794324 2122682 4945.1 -o.1

6794354 2122682 4945.9 6794354 2122682 4945.9 -0.1
67943841 2122682 4946.7 6794384 2122682 4946.7 0.0
6794414 2122682 4947.4 6794414 2122682 14947.7 0.3

6794444 2122682 4948.2 6794444 2122682 4949.2 1.0
6794234 2122712 4943.3 6794234 2122712 4943.2 o.o

6794264 2122712 4943.7 6794264 2122712 4943,6 -0.1

6794294 2122712 4944.3 6794294 2122712 4944.2 -0.1

6794324 2122712 4945.1 6794324 2122712 4945.0 -0.1
6794354 2122712 4945.6 6794354 2122712 4945.6 -o.1
6794384 2122712 4946.2 6794384 2122712 4946.1 -0.1

6794414 2122712 4946.8 6794414 2122712 4947.1 0.2

6794444 2122712 4947.7 6794444 2122712 4948.8 1.0
6794234 2122742 4943.0 6794234 2122742 "494"3.1 0.1
6794264 2122742 4943.5 6794264 2122742 4943.5 0.0
6794294 2122742 4944.1 6794294 2122742 4944.0 -0.1
6794324 2122742 4944.8 6794324 2122742 4944.8 0.0

6794354 2122742 4945.4 6794354 2122742 4945.41 0.0

6794384 2122742 4946.1 6794384 2122742 4946.1 0.0 (
6794414 2122742 4946.7 '6794414 2122742 4946.8 0.1
6794444 2122742 4947.5 6794444 2122742 4948.4 1.0 C
6794264 2122772 4943.1 6794264 2122772 4943.2 0.1 C

.6794294 2122772 4943.9 6794294 2122772 4943.8 o.o C
6794324 2122772 4944.6 6794324 2122772 4944.6 0.0 C
6794354 -2122772 --- 4945.3 ' 6794354 . 2122772 - 4945.3 '0.0 C
6794384 2122772 4945.8 6794384 2122772 4945.8 0.0 C
6794474 2122772 4947.7 6794474 2122772 4948.7 1.0 C

1._ 0.0 C
0.0 0

______0.0_ _.0.'0.0 0

OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK,
OK
OK
OK
OK
OK
OK

OK
OK
OK
OK
OK
)K

)K X

'K
K
K)K

3K

)K
)K
)K

)K
)K

EnergySolutions
Page '- of



% =6 93.3%
* Elevation Avg 4945.7

Total =6 3153
Total Lines 3378

Lift ID: UWK28101029-00

I Eastina I Elevation I # of Passes INorthina Passes =6 Count
0 tf4Iqqf4q ZI / i,.zoU I 'f&fC.O U I I LIIL ML-IgFIE

6794447 2122609 4948.8 6 1 1
6794451 2122609 4948.8 6 1 1
6794428 2122612 4947.9 4 1 Thick Lift Threshold
6794431 2122612 4948.0 2 1 2'0"
6794434 2122612 4948.0 4 1
6794437 2122612 4948.3 4 1 Last Lift Elevation
6794441 2122612 4948.4 6 1 1 N/A
6794444 2122612 4948.7 6 1 1
6794447 2122612 4948.7 6 1 1 Min.#of Wheel Passes
6794451 2122612 4948.9 6 1 1 6
6794411 2122615 4947.1 2 1
6794414 2122615 4947.3 4 1
6794418 2122615 4947.4 4 1
6794421 2122615 4947.5 6 1 1
6794424 2122615 4947.6 6 1
6794428 212261,5 4947.8 6 1 1
6794431 2122615 4947.9 6 1 1
6794434 2122615 4948.1 6 1 1
6794437 2122615 4948.2 6 1 1
6794441 2122615 4948.3 6 1 1
6794444 2122615 4948.5 6 1 1
6794447 2122615 4948.7 6 1 1
6794451 2122615 4948.9 6 1 1
6794398 2122618 4947.0 6 1 1
6794401 2122618 4947.1 2 1
6794405 2122618 4947.2 4 1
6794408 2122618 4947.4 4 1
6794411 212261.8 4947.5 6 1.- 1
6794414 2122618 4947.5 5 1
6794418 2122618 4947.8 2 1
6794421 -2122618 4947.9 1 1
6794424 2122618 4947,9 4 1
6794428 2122618 4948.0 4 1
6794431--- -21"2261-8- --.4948 -1 - - -- 6-- - -I..- -1-1---

--- 6794434 . 2122618- ...4948.2 -6 1 .. 1
6794437 2122618 4948.3 6 1 1
6794441 2122618 4948.4 6 1 , 1
6794444 2122618 4948.6 6 1 1
6794447 2122618 4948.9 6 1 1
6794451 2122618 4949.1 6 1 1
6794382 2122622 4946.3 4 1

- 6794385--- - 2122622-- 4946-5--.... .6 . -....... . 1-. .1

6794388 '2122622 4946.5 3 1

Page 3 of
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ENERGYSOLYTIONS FIELD DENSITY TEST

PROJECT: Moab UMTRA Project OTHER
- tJ / ,e lhr

LIFT IDENTIFICATION: UWK2810101'9-00 DATE: 10/25/2010

TEST ID NUMBER(S): Moisture test #1

TEST LOCATION : _DLj / id ijj Ltr -TEST M ETHOD: N/A D 1556 N/A D6938

ASTM D6938 (DENSITY DETERMINATION) ASTM D1556 (DENSITY DETERMINATION) /
- -Make/M -del Gauge-Serial #

Last Calibration Date: N/A___ _

Daily Standard Counts:Density 

Mo r

___Method A (Direct Transniss o or Method B (Backycatter)
Depth Setting_ (inch A Count Time__ (minutes)

Moisture Count Density Count __

Wet Density (I) (lbs/ft 3) Dry Density _ (lbs/ft 3)

isture Density (lbs/fl3) Moisture Fraction _ 1()

---- esting-A-pparatus_ _ aibrated-Vol _(Ibs/lj - -)

Bulk Density of sand (p 1) g/cm 3  s/ft3

Mass of Sand to Fill Cone & Plate ('M2) Ig

Mass of bottle & cone before filling
cone, plate & hole

Mass of bottle & cone after filling
cone, plate & hole

Mass of sand to fill con
plate, & hole ( 1)

Mass of sand to fi

Mass of wet soilNt 9 4

MOISTURE DETERMINATION

ASTM D4643

Container ID D-1

Mass of container & wet specimen
(MAl,,,)

Mass of container & dry specimen
(M•d,)

Mass of water (M,j
Mw , M ,cins "M

Mass of container "(M.)
Mass of dry specimen (M,)

MAl = Md -"M.

Moisture content (6)

w = (M,, /MS) xlO0

g377.7

/

.. ~ M as •ff/en tai n er ,. j g
Mass wet soil (M3) 9g

eest Hole VolumeV =(M I - M 2) /p I C L

DDry Mass of soil
f4 = 100 M 3 /(w + 100) g

Wet Denisty
p j/t.SW,, =(M 3 /V x 62.43 lb.

Dry Denisty

Pd =M 4 /V_ __

0MDry Unit Weight

Yda =Pd x 62.43 _ lb

3n

- 344.3 Jg s/ft3

33.4 g
Irn3

164.2 * g 3ft
Reddish brown very line to medium, well

Soil Description: graded, subround to sunangular silty al£

Proctor ID: RRM# 152
Standard Proctor (ASTM D698)

Dry Density (p d) =(100 x p ,,)/(100 + w)V)1
pd =(100 x ##### )/(100 + 18. • 0.0 lbs /fl .'Mole: Wei Densilyfi' ATM JNesperdneoe-SM 

98(p.)

'1 ' . 0 / 1 0 . O .

Maximum Dry Density (7dmax) 108.6 (lbs/ft3)

Optimum Moisture (w ot) 15.1 (%)

R e q u ir e d _M o i s tur e : _._2 .L _ _ f l to . .. -_ _ __ _

Required Percent Compaction: 90.0 (%)
Comments: TES ULTS:
M icrowave oven power setting on HIGH. Initial time setting of 3 ,e • " Pass Date: 10/25/10
minutes and subsequent incremental drying periods of 1 minute until Failed Moisture
a change of 0.1 % or less of the initial wet mass of the soil. d M

,'_Failed Compaction Time: 1420

- - - - -- - ---- -B y : -- . .B e a ehe m -B o s h --
(print) (sig% _ature)

QA/QC APPROVAf DATE

Density Testing
DOE-EM/GJRAC1783
Rev. 0

QC-F-002
File Index No. 43.8.2

Page 5 " of L



ENERGYSOLUTIONS FIELD DENSITY TEST

PROJECT: Moab UMTRA Project OTHER

10/29/2010LIFT IDENTIFICATION: UWK28101029-00 DATE:

Under 

lying 

lift

TEST ID NUMBER(S): Moisture test #2

TEST LOCATION: Under lying lift TEST METHOD: N/A D1556 N/A D6938

ASTM D6938 (DENSITY DETERMINATION) l1 ASTM D1556 (DENSITY DETERMINATION)
I

Make/Model -Gia-u-ge Serial #

Last Calibra tion Date: N/A
Daily Standard Counts; 

rDensity Mo' ree

T

nD__-Uethod.4 (Direct Transin or Method B (Backscaller)

Depth Setting_ (inch A Count Time (minutes)ty ehSt A r cTýhnichsDe M n A

Wet ty (I f

(D' 

e

13)

6 

0

)ý Moistu r

unt
fss 0 

0rCoMoisture Count Density Count

I s/th 3

Wet Densi ftslý? 3 Dry Density (Ibsyt')pes 0

isture Density b Moisture Fraction 16)'stu s IV

rc-sfi n-g- ýp•-paraust- -- Sc al i bqr-e-d -'o-l_-(

Bulk Density of sand (p 1) g/cm

Mass of Sand to Fill Cone & Plate (M 2)

Mass of bottle & cone before filling
cone, plate & holeie

Mass of bottle & cone after filling
cone, plate & hole

Mass of sand to fill conplate, & hole ( 1)

Mass of sand to fi hole

Mass of wet soilMt ntainer

MOISTURE DETERMINATION
ASTM D4643

Container ID D-2

Mass of container & wet specimen
(M.. 1i)

Mass of container & dry specimen
(M dd

Mass of water (MJ

MW, = M..s - Mcds

Mass of container (Me)
Mass of dry specimen (MW)

Mg =Modg -M,

Moisture content (w)
w = (M,,/M) x 100

369.1 g

Mass Wet soil (M l) g

eest Hole Volume
V= (M 1 "M 2)/p 1  cm3

DDry Mass of soil
M 4 = 100 M3 /10 + 100) _ g

Wet Denisty
P , = (M/ x 62.43 lbs/fl3

/M Dry Denisty

P d- =M 4 /V g/cm3

00Dry Unit Weight

-7d =Pdx 6 2 . 4 3 lbs/fit

341.7 g

27.4 ig

163.7 g

178.0 jg

15.4

Keeaisn Drown very ine to meaium, well
Soil Description: graded, subround to subangular silty 5.0

Proctor ID: RRM #152

Standard Proctor (ASTM D698)

Maximum Dry Density (ydmax) 108.6 (lbs/ft')

Optimum Moisture (w ,pd) 15.1 (%)

4
W.16

Dry Density (p = UOO x p ,.)/(1O0 + )v) •''
pd = 100 x #g•)(JO0 + 15 0.0 lbs/ýflt33

Nrote: Wet Density.ý~A~X J apresien vrSU 96(pý)

0.0~Ma X 10. lO= 0 0
-I-Required-Mvoisture.--1*2-1 -- -- to ---1841--%-

Required Percent Compaction: 90.0 (%)
Comments: TEST RESULTS:
Microwave oven power setting on HIGH. Initial time setting of 3 X :Pass Date: 10/29/10
minutes and subsequent incremental drying periods of 1 minute until Failed Moisture
a change of 0.1 % or less of the initial wet mass of the soil. Failed Compaction Time: 0920

.. ... .. By-__Bei wheyiBoshi
(print) (signature)

QA/QC APPROVAL DATE

Density Testing
DOE-EMIGJRAC1783
Rev. 0

QC-F-002
File Index No. 43.8.2

Page _. of e



% =6 93.3%
Elevation Avg 4945.7
Total =6 3153]
Total Lines 3378J

Minimum Number of MachinePass Passes
3

Lift ID: UWK28101029-00

Northing I Easting I Elevation I# of Passes I Passes =6 1Count
6794444 2122609 1 4948.6 6 1 I Lift Height
6794447 2122609 4948.8 6 1 1 1.O'

6794451 2122609 4948.8 6 1 1
6794428 2122612 4947.9 4 _______ 1 Thick Lift Threshold
6794431 2122612 4948.0 2 1 21- 0"
6794434 2122612 4948.0 4 1 _

6794437 2122612 4948.3 4 1 _ Last Lift Elevation
6794441 2122612 4948.4 6 1 1 _ N/A
6794444 2122612 4948.7 6 1 1
6794447 2122612 4948.7 6 , 1 1 Min. #of Wheel Passes
6794451 2122612 4948.9 6 1 1 6
6794411 2122615 4947.1 2 1
6794414 2122615 4947.3 41
6794418 2122615 4947.4 41
6794421 2122615 4947.5 611
6794424 2122615 4947.6 611
6794428 2122615 4947.8 611
6794431 2122615 4947.9 6 1 1
6794434 2122615 4948.1 6 1 1
6794437 2122615 4948.2 6 1 1
6794441 2122615 4948.3 611
6794444 2122615 4948.5 611
6794447 2122615 4948.7 611
6794451 2122615 4948.9 611
6794398 2122618 4947.0 611
6794401 2122618 4947.1 21
6794405 2122618 4947.2 41
6794408 2122618 4947.4 41
6794411 2122618 4947.5 611
6794414 2122618 4947.5 51
6794418 2122618 4947.8 21
6794421 2122618 4947.9 11
6794424 2122618 4947.9 41
6794428 2122618 4948.0 41
6794431 2122618 4948.1 611
6794434 2122618 *4948.2 611
6794437 2122618 4948.3 611
6794441 2122618 4948.4 611
6794444 2122618 4948.6 611
6794447 2122618 4948.9 6 11
6794451 2122618 4949.1 6 11
6794382 2122622 4946.3 41
6794385 2122622 4946.5 6 11
6794388 2122622 4946.5 3 ______

Page I Of L--7



O 6794444
6794447
6794451
6794428
6794431
6794434
6794437
6794441
6794444
6794447
6794451
6794411
6794414

,6794418
6794421
6794424
6794428
6794431
6794434
6794437
6794441
6794444
6794447
6794451
6794398
6794401

6794405
6794408
6794411
6794414
6794418
6794421
6794424
6794428
6794431
6794434
6794437
6794441
6794444
6794447
6794451
6794382
6794385
6794388
6794391
6794395
6794398
6794401
6794405
6794408O 6794411
6794414

2122609
2122609
2122609
2122612
2122612
2122612
2122612
2122612
2122612
2122612
2122612
2122615
2122615
2122615
2122615
2122615
2122615
2122615
2122615
2122615
2122615
2122615
2122615
2122615
2122618
2122618
2122618
2122618
2122618
2122618
2122618
2122618
2122618
2122618
2122618
2122618
2122618
2122618
2122618
2122618
2122618
2122622
2122622
2122622
2122622
2122622
2122622
2122622
2122622
2122622
2122622
2122622

4948.579
4948.776
4948.842
4947.923
4948.022
4948.022
4948.251
4948.415
4948.678
4948.711
4948. 875
4947.136
4947.333

*4947. 398
4947.464
4947.628
4947.792'
4947.923
4948.087
4948.218
4948.35

4948. 514
4948.743
4948.907
4947.037
4947. 136
4947.234
4947.365
4947.464
4947.497
4947.759
4947.858
4947.923
4948.022
4948.087
4948. 153
4948.25 1
4948.415
4948. 579
4948.907
4949. 104
4946.348
4946.48

4946. 512
4946.611
4946.775
4946.972
4947.333
4947,333
4947.431
4947.595
4947.694

6
6
6
4
2
4
4
6
6
6
6
2
4
4
6
6
6
6
'6
6
6
6
6
6
6
2
4
4
6
5
2
1
4
4
6
6
6
6
6
6
6
4
6
3
4
4
4
5
2
5
6
6

Lift Height
F 1'0-'

Thick Lift Threshold
2' 0"

Last Lift Elevation
F N/A

Min. # of Wheel Passesw6

Page J' ofW



6794418 2122622 4947.825 6O 6794421 2122622 4947.956 3
6794424 2122622 4947.9566
6794428 2122622 4948.054 4
6794431 2122622 4948.12 6
6794434 2122622 4948.251 6
6794437 2122622 4948.35 6
6794441 2122622 4948.514 6
6794444 2122622 4948.678 6
6794447 2122622 4948.875 6
6794451 2122622 4949.071 6
6794454 2122622 4949.203 6
6794365 2122625 4945.561 6
6794368 2122625 4945.725 6
6794372 2122625 4945.856 4
6794375 2122625 4946.02 3
6794378 2122625 4946.152 4
6794382 2122625 4946.283 4
6794385 2122625 4946.381 6
6794388 2122625 4946.709 6
6794391 2122625 4946.841 6
6794395 2122625 4946.972 6
6794398 2122625 4947.103 6
6794401 2122625 4947.234 6
6794405 2122625 4947.398 6
6794408 2122625 4947.497 6

* 6794411 2122625 4947.661 6
6794414 2122625 4947.759 6
6794418 2122625 4947.858 6
6794421 2122625 4947.956 6
6794424 2122625 4948.022 6
6794428 2122625 4947.89 5
6794431 2122625 4948.284 4
6794434 2122625 4948.382 6
6794437 2122625 4948.481 . 6
6794441 2122625 4948.579 6
6794444 2122625 4948.743 6
6794447 2122625 4948.94 6
6794451 2122625 4949.17 6
6794454 2122625 4949.432 6
6794352 2122628 4945.266 6
6794355 2122628 4945.331 4
6794359 2122628 4945.397 4
6794362 2122628 4945.495 4
6794365 2122628 4945.627 4
6794368 2122628 4945.791 4
6794372 2122628 4945.889 6
6794375 2122628 4946.152 6
6794378 2122628 4946.283 6
6794382 2122628 4946.447 6O 6794385 2122628 4946.512 .6

6794388 2122628 4946.709 6

Page .3 ofj U



6794391 2122628 4946.8736 6O 6794395 2122628 4947.005 6
6794.398 2122628 4947.136 6
6794401 2122628 4947.267 6
6794405 2122628 4947.431 6
6794408 2122628 4947.595 6
6794411 2122628 4947.726 6
6794414 2122628 4947.858 6
6794418 2122628 4947.956 6
6794421 2122628 4948.054 6
6794424 2122628 4948.12 6
6794428 2122628 4948.284 4
6794431 2122628 4948.284 6
6794434 2122628 4948.382 6
6794437 2122628 4948.547 6
6794441 2122628 4948.645 6
6794444 2122628 4949.104 6
6794447 2122628 4949.137 6
6794451 2122628 4949.334 6
6794454 2122628 4949.498 6
6794336 2122631 4945.003 6
6794339 2122631 4945.036 6
6794342 2122631 4945.069 3
6794346 2122631 4945.134 4
6794349 2122631 4945.2 4O 6794352 2122631 4945.299 5
6794355 2122631 4945.364 6
6794359 2122631 4945.495 6
6794362 2122631 4945.594 6
6794365 2122631 4945.725 6
6794368 2122631 4945.889 6
6794372 2122631 4946.02 6
6794375 2122631 4946.152 6
6794378 2122631 4946.316 6
6794382 2122631 4946.48 6
6794385 2122631 4946.578 6
6794388 2122631 4946.709 6
6794391 2122631 4946.841 6
6794395 2122631 4946.972 6
6794398 2122631 4947.136 6
6794401 2122631 4947.3 6
6794405 2122631 4947.464 6
6794408 2122631 4947.628 6
6794411 2122631 4947.759 6
6794414 2122631 4947.825 6
6794418 2122631 4947.956 6
6794421 2122631 4948.087 6
6794424 2122631 4948.153 6
6794428 2122631 4948.251 6
6794431 2122631 4948.35 6O 6794434 2122631 4948.382 6
6794437 2122631 4948. 579 6

Page ILof 1.



6794441 2122631 4948.743 6O 6794444 2122631 4949.203 6
6794447 2122631 4949.334 6
6794451 2122631 4949.531 6
6794454 2122631 4949.596 6
6794319 2122635 4944.872 6
6794323 2122635 4944.806 6
6794326 2122635 4944.938 2
6794329 2122635 4944.905 4
6794332 2122635 4944.97 5
6794336 2122635 4945.003 4
6794339 2122635 4945.069 4
6794342 2122635 4945.134 6
6794346 2122635 4945.102 6
6794349 2122635 4945.43 6
6794352 2122635 4945.364 6
6794355 2122635 4945.43 6
6794359 2122635 4945.528 6
6794362 2122635 4945.659 6
6794365 2122635 4945.758 6
6794368 2122635 4945.856 6
6794372 2122635 4945.987 6
6794375 2122635 4946.119 6
6794378 2122635 4946.283 6
6794382 2122635 4946.414 6. 6794385 2122635 4946.545 6
6794388 2122635 4946.676 6
6794391 2122635 4946.873 6
6794395 2122635 4947.103 6
6794398 2122635 4947.267 6
6794401. 2122635 4947.398 6
6794405 2122635 4947.497 6
6794408 2122635 4947.628 6
6794411 2122635 4947.759 6
6794414 2122635 4947.825 6
6794418 2122635 4947.923 6
6794421 2122635 4948.022 6
6794424 2122635 4948.12 6
6794428 2122635 4948.251 6.
6794431 2122635 4948.317 6
6794434 2122635 4948.35 6
6794437 2122635 4948.743 6
6794441 2122635 4948.973 6
6794444 2122635 4949.137 6
6794447 2122635 4949.334 6
6794451 2122635 4949.498 6
6794454 2122635 4949.662 6
6794306 2122638 4944.642 6
6794309 2122638 4944.675 6
6794313 2122638 4944.741 2O 6794316 2122638 4944.741 4
6794319 2122638 4944.774 4
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6794323 2122638 4944.839 4O 6794326 2122638 4944.905 4
6794329 2122638 4944.938 6
6794332 2122638 4945.2 6
6794336 2122638 4945.2 6
6794339 2122638 4945.069 6
6794342 2122638 4945.167 6
6794346 2122638 4945.233 6
6794349 2122638 4945.299 6
6794352 2122638 4945.43 6
6794355 2122638 4945.561 6
6794359 2122638 4945.659 6
6794362 2122638 4945.725 6
6794365 2122638 4945.856 6
6794368 2122638 4945.856 6
6794372 2122638 4946.053 6
6794375 2122638 4946.086 6
6794378 2122638 4946.316 6
6794382 2122638 4946.447 6
6794385 2122638 4946.611 6
6794388 2122638 4946.775 6
6794391 2122638 4946.939 6
6794395 2122638 4947.103 6
6794398 2122638 4947.3 6
6794401 2122638 4947.398 6
6794405 2122638 4947.562 6O 6794408 2122638 4947.726 6
6794411 2122638 4947.858 6
6794414 2122638 4947.89 6
6794418 2122638 4947.989 6
6794421 2122638 4947.89 6
6794424 2122638 4948.087 6
6794428 2122638 4948.218 6
6794431 2122638 4948.415 6
6794434 2122638 4948.612 6
6794437 2122638 4948.809 6
6794441 2122638 4948.973 6
6794444 2122638 4949.104 6
6794447 2122638 4949.367 6
6794451 2122638 4949.564 6
6794454 2122638 4949.859 6
6794293 2122641 4944.478 6
6794296 2122641 4944.511 6
6794300 2122641 4944.413 6
6794303 2122641 4944.511 4
6794306 2122641 4944.577 4
6794309 2122641 4944.642 4
6794313 2122641 4944.708 6
6794316 2122641 4944.741 6
6794319 2122641 4944.905 6O 6794323 2122641 4A944.905 6
6794326 2122641 4944.97 6
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6794329 2122641 4945.036 6O 6794332 2122641 4945.134 6
6794336 2122641 4945.036 6
6794339 2122641 4945.134 6
6794342 2122641 4945.331 6
6794346 2122641 4945.397 6
6794349 2122641 4945.463 6
6794352 2122641 4945.528 6
6794355 2122641 4945.627 6
6794359 2122641 4945.659 6
6794362 2122641 4945.791 6
6794365 2122641 4945.856 6
6794368 2122641 4945.987 6
6794372 2122641 4946.119 6
6794375 2122641 4946.217 6
6794378 2122641 4946.381 6
6794382 2122641 4946.48 6
6794385 2122641 4946.644 6
6794388 2122641 4946.742 6
6794391 2122641 4946.939 .6

6794395 2122641 4947.103 6
6794398 2122641 4947.267 6
6794401 2122641 4947.464 6
6794405 2122641 4947.562 6
6794408 2122641 4947.661 6
6794411 2122641 4947.825 6O 6794414 2122641 4947.858 6
6794418 2122641 4947.923 6
6794421 2122641 4948.022 6
6794424 2122641 4948.12 6
6794428 2122641 4948.35 4
6794431 2122641 4948.579 6
6794434 2122641 4948.71 1 5
6794437 2122641 4948.776 6
6794441 2122641 4948.973 5
6794444 2122641 4949.17 6
6794447 2122641 4949.465 6
6794451 2122641 4949.662 6
6794454 2122641 4949.826 6
6794457 2122641 4949.957 6
6794280 2122645 4944.117 5
6794283 2122645 4944.085 6
6794286 2122645 4944.15 6
6794290 2122645 4944.216 6
6794293 2122645 4944.38 4
6794296 2122645 4944.38 4
6794300 2122645 4944.478 4
6794303 2122645 4944.544 6
6794306 2122645 4944..675 6
6794309 2122645 4944.61 6B 6794313 2122645 4944.708 6
6794316 2122645 .4944.774 6

Page 7L of (



6794319 2122645 4944.872 6
6794323 2122645 4945.003 6
6794326 2122645 4945.036 6
6794329 2122645 4945.134 6
6794332 2122645 4945.2 6
6794336 2122645 4945.233 6
6794339 2122645 4945.299 -6
6794342 2122645 4945.364 6
6794346 2122645 4945.331 6
6794349 2122645 4945.43 6
6794352 2122645 4945.463 6
6794355 2122645 4945.594 6
6794359 2122645 4945.725 6
6794362 2122645 4945.823 6
6794365 2122645 4945.889 6
6794368 2122645 4945.987 6
6794372 2122645 4946.152 ,6
6794375 2122645 4946.25 6
6794378 2122645 4946.381 6
6794382 .2122645 4946.512 6
6794385 2122645 4946.709 6
6794388- 2122645 4946.841 6
6794391 2122645 4947.037 6
6794395 2122645 4947.07 6
6794398 2122645 4947.234 6
6794401 2122645 4947.365 6
6794405 2122645 4947.562 6
6794408 2122645 4947.661 6
6794411 2122645 4947.759 6
6794414 2122645 4947.89 6
6794418 2122645 4947.792 6
6794421 2122645 4948.186 6
6794424 2122645 4948.087 6
6794428 2122645 4948.382 6
6794431 2122645 4948.547 6
6794434 2122645 4948.678 6
6794437 2122645 4948.94 4
6794441 2122645 4949.137 4.
6794444 2122645 4949.367 6
6794447 2122645 4949.432 6
6794451 2122645 4949.662 6
6794454 2122645 4949.859 6
6794457 2122645 4950.089 6
6794264 2122648 4943.822 6
6794267 2122648 4943.855 6
6794270 2122648 4943.855 6
6794273 2122648 4943.888 1
6794277 2122648 4943.986 1
6794280 2122648 4944.085 5
6794283 2122648 4944.15 4
6794286 2122648 4944.216 6
6794290 2122648 4944.314 6
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6794293 2122648 4944.38 6O 6794296 2122648 4944.347 6
6794300 2122648 4944.445 6
6794303 2122648 4944.511 6
6794306 2122648 4944.61 6
6794309 2122648 4944.675 6
6794313 2122648 4944.774 6
6794316 2122648 4944.839 6
6794319 2122648 4944.938 6
6794323 2122648 4945.003 6
6794326 2122648 4945.036 6
6794329 2122648 4945.134 6
6794332 2122648 4945.2 6
6794336 2122648 4945.299 6
6794339 2122648 4945.233 6
6794342 2122648 4945.331 6
6794346 2122648 4945.331 6
6794349 2122648 4945.43 6
6794352 2122648 4945.528 6
6794355 2122648 4945.692 6
6794359 2122648 4945.823 6
6794362 2122648 4945.856 6
6794365 2122648 4945.955 6
6794368 2122648 4945.987 6
6794372 2122648 4946.184 6
6794375 2122648 4946.316 6O 6794378 2122648 4946.447 6
6794382 2122648 4946.512 6
6794385 2122648 4946.676 6
6794388 2122648 4946.808 6
6794391 2122648 4946.972 6
6794395 2122648 4947.103 6
6794398 2122648 4947.398 6
6794401 .2 122648 4947.464 6
6794405 2122648 4947.562 6
6794408 2122648 4947.726 6
6794411 2122648 4947.923 6
6794414 2122648 4948.054 6
6794418 2122648 4948.054 6
6794421 2122648 4948.186 6
6794424 2122648 4948.284 6
6794428 2122648 4948.448 6
6794431 2122648 4948.547 5
6794434 2122648 4948.678 6
6794437 2122648 4949.039 6
6794441 2122648 4949.071 6
6794444 2122648 4949.301 6
6794447 2122648 4949.498 6
6794451 2122648 4949.662 6
6794454 2122648 4949.924 6B 6794457 2122648 4950.023 6
6794250 2122651 4942.707 2
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6794254. 6794257
6794260
6794264
6794267
67942,70
6794273
6794277
6794280
6794283
6794286
6794290
6794293
6794296
6794300
6794303
6794306
6794309
6794313
6794316
6794319
6794323
6794326
6794329
6794332
6794336. 6794339
6794342
6794346
6794349
6794352
6794355
6794359
6794362
6794365
6794368
6794372
6794375
6794378
6794382
6794385
6794388
6794391
6794395
6794398
6794401
6794405
6794408
6794411
6794414. 6794418
6794421

2122651 4944.216
2122651 4944.216
2122651 4942.608
2122651 4943.658
2122651 4943.724
2122651 4943.822
2122651 4943.888
2122651 4943.953
2122651 4944.052
2122651 4944.052
2122651 4944.117
2122651 4944.183
2122651 4944.281
2122651 4944.38
2122651 4944.445
2122651 4944.544
2122651 4944.61
2122651 4944.708
2122651 4944.774
2122651 4944.839
2122651 4944.905
2122651 4945.003
2122651 4945.069
2122651 4945.102
2122651 4945.2
2122651 4945.134
2122651 4945.2
2122651 4945.299
2122651 4945.397
2122651 4945.528
2122651 4945.627
2122651 4945.725
2122651 4945.758
2122651 4945.889
2122651 4945.987
2122651 4946.119
2122651 4946.217
2122651 4946.316
2122651 4946.447,
2122651 4946.545
2122651 4946.808
2122651 4946.939
2122651 4946.972
2122651 4947.201
2122651 4947.333
2122651 4947.431
2122651 4947.595
2122651 4947.694
2122651 4947.825
2122651 4947.89
2122651 4948.022
2122651 4948.251

4
5
5
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
5
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6794424 2122651 4948.087 6O 6794428 2122651 4948.645 6
6794431 2122651 4948.776 6
6794434 2122651 4948.809 6
6794437 2122651 4948.973 6
6794441 2122651 4949.137 6
6794444 2122651 4949.334 6
6794447 2122651 4949.531 6
6794451 2122651 4949.728 6
6794454 2122651 4949.892 6
6794457 2122651 4950.089 6
6794237 2122654 4943.625 6
6794241 2122654 4943.297 6
6794244 2122654 4943.56 6
6794247 2122654 4943.789 4
6794250 2122654 4943.625 6
6794254 2122654 4943.527 3
6794257 2122654 4943.56 5
6794260 2122654 4943.592 4
6794264 2122654 4943.658 4
6794267 2122654 4943.527 5
6794270 2122654 4943.691 6
6794273 2122654 4943.789 6
6794277 2122654 4943.855 6
6794280 2122654 4943.953 6
6794283 2122654. 4944.052 .6O 6794286 2122654 4944.15 6
6794290 2122654 4944.249 6
6794293 2122654 4944.347 6
6794296 2122654 4944.413 6
6794300 2122654 4944.478 6
6794303 2122654 4944.544 6
6794306 2122654 4944.642 6
6794309 2122654 4944.708 6
*6794313 2122654 4944.806 6
6794316 2122654 4944.872 6
6794319 2122654 4944.98 6
6794323 2122654 4944.97 6
6794326 2122654 4945M06 6
6794329 2122654 4945.003 6
6794332 2122654 4945.069 6
6794336 2122654 4945.167 6
6794339 2122654 4945.299 6
6794342 2122654 4945.364 6
6794346 2122654 4945.495 6
6794349 2122654 4945.495 6
6794352 2122654 4945.594 6
6794355 2122654 4945.659 6
6794359 2122654 4945.791 6
6794362 2122654 '4945.922 6
6794365 2122654 4946.053 6

ib 6794368 2122654 4946.152 6
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6794372 2122654 4946.381 6
6794375 2122654 4946.512 6
6794378 2122654 4946.611 6
6794382 2122654 4946.742 6
6794385 .2122654 4946.906 6
6794388 2122654 4946.906 6
6794391 2122654 4947.103 6
6794395 2122654 4947.201 6
6794398 2122654 4947.333 6
6794401 2122654 4947.497 6
6794405 2122654 4947.628 6
6794408 2122654 4947.726 6
6794411 2122654 4947,825 6
6794414 2122654 4947.923 6
6794418 2122654 4948.186 6
6794421 2122654 4948.317 6
6794424 2122654 4948.481 6
6794428 2122654 4948.579 6
6794431 2122654 4948.776 6
6794434 2122654 4948.907 6
6794437 2122654 4949.006 6
6794441 2122654 4949.137 6
6794444 2122654 4949.301 6
6794447 2122654 4949.531 6
6794451 2122654 4949.662 6
6794454 2122654 4949.859 6
6794457 2122654 4950.023 6
6794224 2122658 4943.527 6
6794227 2122658 4943.724 4
6794231 2122658 4943.625 5
6794234 2122658 4943.888 4
6794237 2122658 4943.658 6
6794241 2122658 4943.625 6
6794244 2122658 4943.592 6
6794247 2122658 4943.56 6
6794250 2122658 4943.592 6
6794254 2122658 4943.527 4
6794257 2122658 4943.461 6
6794260 2122658 4943.494 6
6794264 2122658 4943.527 6
6794267 .2122658 4943.592 6
6794270 2122658 4943.691 6
6794273 2122658 4943.855 6
6794277 2122658 4943.888 6
6794280 2122658 4944.019 6
6794283 2122658 4944.117 6
6794286 2122658 4944.183 6
6794290 2122658 4944:249 6
6794293 2122658 4944.347 6
6794296 2122658 4944.445 6
6794300 2122658 4944.478 6
6794303 2122658 4944.544 6
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6794306 2122658 4944.642 6
* 6794309 2122658 4944.708 6

6794313 2122658 4944.774 6
6794316 2122658 4944.839 6
6794319 2122658 4944.905 6
6794323 2122658 4944.97 6
6794326 2122658 4945.069 6
6794329 2122658 4945.134 6
6794332 2122658 4945.233 6
6794336 2122658 4945.266 6
6794339 2122658 4945.266 6
6794342 2122658 4945.331 6
6794346 2122658 4945.43 6
6794349 2122658 4945.495 6
6794352 2122658 4945.692 6
6794355 2122658 4945.791, 6
6794359 2122658 4945.889 6
6794362 2122658 4946.053 6
6794365 2122658 4946.184 6
6794368 2122658 4946.283 6
6794372 2122658 4946.283 6
6794375 2122658 4946.447 6
6794378 2122658 4946.545 6
6794382 2122658 4946.676 6
6794385 2122658 4946.808 6
6794388 2122658 4946.939 6O 6794391 2122658 4947.07 6
6794395 2122658 4947.267 6
6794398 2122658 4947.333 6
6794401 2122658 4947.497 6
6794405 2122658 4947.628 6
6794408 2122658 4947.759 6
6794411 2122658 4947.923 6
.6794414 2122658 4948.087 6
6794418 2122658 4948.186-. 6
6794421 2122658 4948.317 6
6794424 2122658 4948.514 6
6794428 2122658 4948.645 6
6794431 2122658 4948.809 6
6794434 2122658 4948.875 6
6794437 2122658 4949.039 6
6794441 2122658 4949.17 6
6794444 2122658 4949.30 1 .6
6794447 2122658 4949.531 6
6794451 2122658 4949.662 6
6794454 2122658 4949.859 6
6794457 2122658 4950.023 6
6794460 2122658 4950.22 6
6794221 2122661 4944.544 2
6794224 2122661 4944.052 4. 6794227 2122661 4943.789 6
6794231 2122661 4943.757 6

Page of .17f



6794234 2122661 4943.691 6
6794237 2122661 4943.658 60* 6794241 2122661 4943.461 6
6794244 2122661 4943.428 6
6794247 2122661 4943.461 6

* 6794250 2122661 4943.461 6
6794254 2122661 4943.461 6
6794257 2122661 4943.461 6
6794260 2122661 4943.625 5
6794264 2122661 4943.691 6
6794267 2122661 4943.724 6
6794270 2122661 4943.724 6
6794273 2122661 4943.855 6
6794277 2122661 '4943.921 6
6794280 2122661 4943.986 6
6794283 2122661 4944.085 6
6794286 2122661 4944.117 6
6794290 2122661 4944.183 6
6794293 2122661 4944.281 6
6794296 2122661 4944.38 6
6794300 2122661 4944.478 6
6794303 2122661 4944.544 6
6794306 2122661 4944.642 6
6794309 2122661 4944.675 6
6794313 2122661 4944.741 6
6794316 2122661 4944.839 6O 6794319 2122661 4944.938 6
6794323 2122661 4945.003 5
6794326 2122661 4945.102 6
6794329 2122661 4945.102 6
6794332 2122661 4945.134 6
6794336 2122661 4945.2 6
6794339 2122661 4945.266 6
6794342 2122661 4945.43 6
6794346 2122661 4945.495 6
6794349 2122661 4945.561 6
6794352 2122661 4945.659 .6
6794355 2122661 4945.823 6
6794359 2122661 4945.889 6
6794362 2122661 4945.987 *6
6794365 2122661 4946.152 6
6794368 2122661 4946.25 6
6794372 2122661 4946.348 6
6794375 , 2122661 4946.48 6
6794378 2122661 4946.676 6
6794382 2122661 4946.841 6
6794385 2122661 4946.939 6
6794388 2122661 4947.07 6
6794391 2122661 4947.169 6
6794395 2122661 4947.267 6O 6794398 2122661 4947.333 6
6794401 2122661 4947.497 6
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6794405 2122661 4947.661 6
6794408 2122661 4947.792 6O 6794411 2122661 4947.923 6
6794414 2122661 4948.087 6
6794418 2122661 4948.251 6
6794421 2122661 4948.317 6
6794424 2122661 4948.481 6
6794428 2122661 4948.612 6
6794431 2122661 4948.776 6
6794434 212661 4948.875 6
6794437 2122661 4949.039 6
6794441 2122661 4949.137 6
6794444 2122661 4949.334 6
6794447 2122661 4949.498 . 6
6794451 2122661 4949.662 6
6794454 2122661 4949.859 6
6794457 2122661 4949.957 .6

6794460 2122661 4950.121 6
6794221 2122664 4943.724 6
6794224 2122664 4943.822 6
6794227 2122664 4943.592 5
6794231 2122664 4943.56 5
6794234 2122664 4943.527 5
6794237 2122664 4943.494 6

* 6794241 2122664 4943.461 6
6794244 2122664 4943.33 6. 6794247 2122664 4943.56 6
6794250 2122664 4943.56 6
6794254 2122664 4943.494 6
6794257 2122664 4943.527 6
6794260 2122664 4943.56 * 6
6794264 2122664 4943.625 6
6794267 2122664 4943.691 6
6794270 2122664 4943.757 6
6794273 2122664 4943.822 6
6794277 2122664 4943.855 6
6794280 2122664 4943.921 6
6794283. 2122664 4944.019 6
6794286 2122664 4944.117 6
6794290 2122664 4944.249 6
6794293 2122664 4944.347 6
6794296 2122664 4944.38 6
6794300 2122664 4944.445 6
6794303 2122664 4944.544 6,
6794306 2122664 4944.61 6
6794309 2122664 4944.675 6
6794313 2122664 4944.741 6
6794316 2122664 4944.839 6
6794319 2122664 4944.872 6
6794323 2122664 4944.97 6
6794326 2122664 4945.036 6O 6794329 2122664 4945.134 6
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6794332 2122664 4945.233 6O 6794336 2122664 4945.331 6
6794339 2122664 4945.397 6
6794342 2122664 4945.397 6
6794346 2122664 4945.463 6
6794349 2122664 4945.627 6
6794352 2122664 4945.659 6
6794355 2122664 4945.791 6
6794359 2122664 4945.922 6
6794362 2122664 4946.086 6
6794365 2122664 4946.217 6
6794368 2122664 4946.348 6
6794372 2122664 4946.48 6
6794375 2122664 4946.578 6
6794378 2122664 4946.709 6
6794382 2122664 4946.841 6
6794385 2122664 4946.873 6
6794388 2122664 4947.005 6
6794391 2122664 4947.103 6
6794395 2122664 4947.201 6
6794398 2122664 4947.3 6
6794401 2122664 4947.497 6
6794405 2122664 4947.595 6
6794408 2122664 4947.726 6
6794411 2122664 4947.89 6
6794414 2122664 4948.087 6O 6794418 2122664 4948.218 6
6794421 2122664 4948.317 6
6794424 2122664 4948.481 6
6794428 2122664 4948.481 6
6794431 2122664 4948.842 6
6794434 2122664 4948.973 6
6794437 2122664 4949.039 6
6794441 2122664 4949.17 6
6794444 2122664 4949.334 6
6794447 2122664 4949.432 6
6794451 2122664 4949.564 6
6794454 2122664 4949.695 6
6794457 2122664 4949.892 6
6794460 2122664 4950.121 6
6794224 2122668, 4943.724 6
6794227 2122668 4943.592 6
6794231 2122668 4943.921 6
6794234 2122668 4943.691 6
6794237 2 122668 4943.658 6
6794241 2122668 4943.592 6
6794244 2122668 4943.527 6
6794247 2122668. 4943.461 6
6794250 2122668 4943.494 6
6794254 2122668 4943.527 .6rn 6794257 2122668 4943.527 6
6794260 2122668 4943.56 6
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6794264 2122668 4943.56 6. 6794267 2122668 4943.658 6
6794270 2122668 4943.724 6
6794273 2122668 4943.822 6
6794277 2122668 4943.888 4
6794280 2122668 4943.953 6
6794283 2122668 4944.019 6
6794286 2122668 4944.117 6
6794290 .2122668 4944.183 6
6794293 2122668 4944.281 6
6794296 2122668 4944.347 6
6794300 2122668 4944.445 6
6794303 2122668 4944.544 6
6794306 2122668 4944.61 6
6794309 2122668 4944.675 6
6794313 2122668 4944.741 6
6794316 2122668 4944.806 6
6794319 2122668 4944.872 6
6794323 2122668 4945.003 6
6794326 2122668 4945.069 6
6794329 2122668 4945.167 6
6794332 2122668 4945.167 6
6794336 2122668 4945.233 6
6794339 2122668 4945.299 6
6794342 2122668 4945.364 6
6794346 2122668 4945.495 6O 6794349 2122668 4945.627 6
6794352 2122668 4945.758 6
6794355 2122668 4945.856 6
6794359 2122668 4946.02 6
6794362 2122668 4946.086 6
6794365 2122668 4946.184 6
6794368 2122668 4946.316 6
6794372 2122668 4946.447 6
6794375 2122668 4946.578 6
6794378 2122668 4946.676 6
6794382 2122668 4946.775 6
6794385 2122668 4946.873 6
6794388 2122668 4947.037 6
6794391 2122668 4947.136 6
6794395 2122668 4947.234 6
6794398 2122668 4947.365 6
6794401 2122668 4947.497 6
6794405 2122668 4947.595 6
6794408 2122668 4947.726 6
6794411 2122668 4947.858 6
6794414 2122668 4948.022 6
6794418 2122668 4948.218 4
6794421 2122668 4948.35 6
6794424 2122668 4948.481 6O 6794428 2122668' 4948.645 6

db 6794431 2122668 4948.875 6
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6794434 2122668 4948.94 6O 6794437 2122668 4949.039 6
6794441 2122668 4949.137 6
6794444 2122668 4949.301 6
6794447 2122668 4949.268 6
6794451 2122668 4949.596 6
6794454 2122668 4949.662 6
6794457 2122668 4949.826 6
6794460 2122668 4949.924, 6
6794224 2122671 4943.658 6
6794227 2122671 4943.658 6
6794231 2122671 4943.625 6
6794234 2122671 4943.461 6
6794237 2122671 4943.461 6
6794241 2122671 4943.461 6
6794244 2122671 4943.461. 6
6794247 2122671 4943.461 6
6794250 2122671 4943.461 6
6794254 2122671 4943.494 6
6794257 2122671 4943.527 6
6794260 2122671 4943.592 6
6794264 2122671 4943.592 6
6794267 2122671 4943.724 6
6794270 2122671 4943.757 6
6794273 2122671 4943.822 6
6794277 2122671 4943.855 6O 6794280 2122671 4943.921 6
6794283 2122671 4944.019 6
.6794286 2122671 4944.085 6
6794290 2122671 4944.183 6
6794293 2122671 4944.281 6
6794296 2122671 4944.347 6
6794300 2122671 4944.413 6
6794303 2122671 4944.544 6
6794306 2122671 4944.61 6
6794309 2122671 4944.675 6
6794313 2122671 4944.741 6
6794316 2122671 4944.806 6
6794319 2122671 4944.905 6
6794323 2122671 4945.003 6
6794326 2122671 4945.003 6
6794329 2122671 4945.069 6
6794332 ý2122671 4945.2 6'
6794336 2122671 4945.331 6
6794339 2122671 4945.364 6
6794342 2122671 4945.495 6
6794346 2122671 4945.561 6
6794349 2122671 .4945.659 6
6794352 2122671 4945.758 6
6794355 2122671 4945.856 6O 6794359 2122671 4945.987 6
6794362 2122671 4946.119 6
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6794365 2122671 4946.283 6. 6794368 212267.1 4946.381 6
6794372 2122671 4946.447 6
6794375 2122671 4946.578 6
6794378 2122671 4946.676 6
6794382 2122671 4946.808 6
6794385 2122671 4946.939 6
6794388 2122671 4947.037 6
6794391 2122671 4947.037 6
6794395 2122671 4947.136 6
6794398 2122671 4947.234 6
6794401 2122671 4947.365 6
6794405 2122671 4947.529 6
6794408 2122671 4947.726 6
6794411 2122671 4947.792 6
6794414 2122671 4948.054 6
6794418 2122671 4948.12 6
6794421 2122671 4948.251 6
6794424 2122671 4948.382 6
6794428 2122671 4948.612 6
6794431 2122671 4948.809 6
6794434 2122671 4948.907 6
6794437 2122671. 4948.94 6
6794441 2122671 4949.104 . 6
6794444 2122671 4949.236 6
6794447 2122671 4949.367 6O 6794451 2122671 4949.465 6
6794454 2122671 4949.531 6
6794457 2122671 4949.695 6
6794460 2122671 4949.826 6
6794224 2122674 4943.56 6
6794227 2122674 4943.494 6
6794231 2122674 4943.494 6
6794234 2122674 4943.461 6
6794237 2122674 4943.396 .6

6794241 2122674 4943.428 6
6794244 2122674 4943.461 6
6794247 2122674 4943.428 6
6794250 2122674 4943.461 6
6794254 2122674 4943.56 6
6794257 2122674 4943.56 6
6794260 2122674 4943.592 6
6794264. 2122674 4943.625 6
6794267 2122674 4943.658 6
6794270 2122674 4943.724 6
6794273 2122674 4943.789 6
6794277 2122674 4943.855 6
6794280 2122674 4943.921 6
6794283 2122674 4944.019 6
6794286 2122674 4944.117 6O 6794290 2122674 4944.15 6
6794293 2122674 4944.281 6
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6794296 2122674 4944.38 6
6794300 2122674 4944.445 6
6794303 2122674 4944.511 6
6794306 2122674 4944.61 6
6794309 2122674 4944.708 6
6794313 2122674 4944.741 6
6794316 2122674 4944.774 6
6794319 2122674 4944.872 6
6794323 2122674 4944.938 6
6794326 2122674 4945.069 6
6794329 2122674 4945.134 6
6794332 2122674 4945.233 6
6794336 2122674 4945.266 6
6794339 2,122674 4945.364 6
6794342 2122674 4945.463 6
6794346 2122674 4945.528 6
6794349 2122674 4945.692 6
6794352 2122674 4945.856 6
6794355 2122674 4945.955 6
6794359 2122674 4945.987 6
6794362 2122674 4946.086 6
6794365 2122674 4946.184 6
6794368 2122674 4946.316 6
6794372 2122674 4946.447 6
6794375 2122674 4946.578 6
6794378 2122674 4946.644 6
6794382 2122674 4946.709 6
6794385 2122674 4946.808 6
6794388 2122674 4946.906 6
6794391 2122674 4947.005 6
6794395 2122674 4947.037 6
6794398 2122674 4947.169 6
6794401 2122674 4947.3 6
6794405 2122674 4947.398 6
6794408 2122674 4947.529 6
6794411 2122674 4947.694 6
6794414 2122674 4947.825 6
6794418 2122674 4948.022 6
6794421 2122674 4948.251 6
6794424 2122674 4948.448 6
6794428 2122674 4948.547 6
6794431 2122674 4948.711 6
6794434 2122674 4948.842 6
6794437 2122674 4948.907 6
6794441 2122674 4949.071 6
6794444 2122674 4949.137 6
6794447 2122674 4949.301 6
6794451 2122674 4949.432 6
6794454 2122674 4949.564 6
6794457 2122674 4949.596 6
6794460 2122674 4949.728 6
6794224 2122677 4943.428 6

Page 9 f



6794227 2122677 4943.396 6
6794231 2122677 4943.396 6
6794234 2122677 4943.428 6
6794237 2122677 4943.428 6
6794241 2122677 4943.396 6
6794244 2122677 4943.428 6
6794247 2122677 4943.428 6
6794250 2122677 4943.461 .6

6794254 2122677 4943.527 6
6794257 2122677 4943.56 6
6794260 2122677 4943.658 6
6794264 2122677 4943.691 *6
6794267 2122677 4943.724 6
6794270 2122677 4943.724 6
6794273 2122677 4943.789 6
6794277 2122677 4943.822 6
6794280 2122677 4943.921 6
6794283 2122677 4943.986 6
6794286 2122677 4944.117 6
6794290 2122677 4944.15 6
6794293 2122677 4944.249 6
6794296 2122677 4944.347 6
6794300 2122677 4944.445 6
6794303 2122677 4944.478 6
6794306 2122677 4944.61 6
6794309 2122677 4944.675 6.O 6794313 2122677 4944.741 6
6794316 2122677 4944.806 6
6794319 2122677 4944.872 6
6794323 2122677 4944.938 6
6794326 2122677 4945.036 6
6794329 2122677 4945.102 6
6794332 2122677 4945.233 6
6794336 2122677 4945.299 6
6794339 2122677 4945.364 5
6794342 2122677 4945.528 6
6794346 2122677 4945.594 6
6794349 2122677 4945.692 6
6794352 2122677 4945.791 6
6794355 2122677 4945.889 6
6794359 2122677 4945.987 6
6794362 2122677 4946.086 6
6794365 2122677 4946.217 6
6794368 2122677 4946.283 6
6794372 2122677 4946.414 6
6794375 2122677 4946.512 6
6794378 2122677 4946.611 6
6794382 2122677 4946.676 6
6794385 2122677 4946.742 6
6794388 2122677 4946.676 6O 6794391 2122677 4946.972 6
6794395 2122677 4947.07 6
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. 67943986794401
6794405
6794408
6794411
6794414
6794418
6794421
6794424
6794428
6794431

6794434
6794437
6794441
6794444
6794447
6794451
6794454
6794457
6794460
6794246
6794224
6794227
6794231
6794234
6794237O 6794241
6794244
6794247
6794250
6794254
6794257
6794260
6794264
67942670
6794270
6794273
6794277

6794280
6794283
6794286
6794290
6794230
6794296
6794300
6794303
6794306

6794313
6794316

6794323

2122677 4947.1136
2122677 4947.201
2122677 4947.333
2122677 4947.562
2122677 4947.694
2122677 4947.825
2122677 4947.923
2122677 4948.12
2122677 4948.218
2122677 4948.481
2122677 4948.481
2122677 4948.743
2122677 4948.842
2122677 4948.94
2122677 4949.137
2122677 4949.268
2122677 4949.4
2122677 4949.531
2122677 4949.662
2122677 4949.793
2122677 4949.957
2122681 4943.264
2122681 4943.428
2122681 4943.33
2122681 4943.363
2122681 4943.363
2122681 4943.396
2122681 4943.494
2122681 4943.527
2122681 4943.56
2122681 4943.592
2122681 4943.658
2122681 4943.658
2122681 4943.625
2122681 4943.691
2122681 4943.724
2122681 4943.822
2122681 4943.855
2122681 4943.986
2122681 4943.986
2122681 4944.085
2122681 4944.183
2122681 4944.216
2122681 4944.347,
2122681 4944.445
2122681 4944.511
2122681 4944.577
2122681 4944.675
2122681 4944.741
2122681 4944.872
2122681 4945.003
2122681 4945.069

6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
5
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
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O 6794326
6794329
6794332
6794336
6794339
6794342
6794346
6794349
6794352
6794355
6794359
6794362
6794365
6794368
6794372
6794375
6794378
6794382
6794385
6794388
6794391
6794395
6794398
6794401
6794405
6794408,. 6794411
6794414
6794418
6794421
6794424
6794428
6794431
6794434
6794437
6794441
6794444
6794447
6794451
6794454
6794457
6794460
6794464
6794224
6794227
6794231
6794234
6794237
6794241
6794244O 6794247
6794250

2122681 4945.134
2122681 4945.2
2122681 4945.299
2122681 4945.364
2122681 4945.43
2122681 4945.528
2122681 4945.495
21122681 49 45.692
2122681 4945.791
2122681 4945.889
2122681 4946.02
2122681 4946.152
2122681 4946.25
2122681 4946.316
2122681 4946.414
2122681 4946.447
2122681 4946.578
2122681 4946.644
2122681 4946.644
2122681 4946.808
2122681 4946.873
2122681 4946.972
2122681 4947.037
2122681 4947.136
2122681 4947.234
2122681 4947.365
2122681 4947.529
2122681 4947.726
2122681 4947.923
2122681 4948.218
2122681 4948.153
2122681 4948.35
2122681 4948.579
2122681 4948.678
2122681 4948.809
2122681 4948.94
2122681. 4949.137
2122681 4949.268
2122681 4949.4
2122681 4949.498
2122681 4949.629
2122681 4949.826
2122681 4949.99
2122684 4943.297
2122684 4943.363
2122684 4943.363
2122684 4943.396
2122684 4943.428
2122684 4943.461
2122684 4943.461
2122684 4943.461
2122684 4943.494

5
6
6
6
6
6
6
.6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
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6794254 2122684 4943.56 6
* 6794257 2122684 4943.56 6

6794260 2122684 4943.592 .6

6794264 2122684 4943.625 6
6794267 2122684 4943.757 . 6
6794270 2122684 4943.789 6
6794273 2122684 4943.855 6
6794277 2122684 4943.855 6
6794280 2122684 4943.921 6
6794283 2122684 4943.986 6.
6794286 2122684 4944.085 6
6794290 2122684 4944.15 6
6794293 2122684 4944.281 6
6794296 2122684 4944.38 6
6794300 2122684 4944.413 6
6794303 2122684 4944.577 6
6794306 2122684 4944.675 6
6794309 2122684 4944.774 6
6794313 2122684. 4944.839 6
6794316 2122684 4944.938 6
6794319 2122684 4945.003 6
6794323 2122684 4945.036 6
6794326 2122684 4945.102 6
6794329 2122684 4945.2 6
6794332 2122684 4945.299 6
6794336 2122684 4945.266 6. 6794339 2122684 4945.397 6
6794342 2122684 4945.495 6
6794346 2122684 4945.594 6
6794349 2122684 4945.725 6
6794352 2122684 4945.823 6
6794355 2122684 4945.889 6
6794359 2122684 4945.987 6
6794362 2122684 4946.086 6
6794365 2122684 4946.152 6
6794368 2122684 4946.283 5
6794372 2122684 4946.348 6
6794375 2122684 4946.381 6
6794378 2122684 4946.48 6
6794382 2122684 4946.611 6
6794385 2122684 4946.676 6
6794388 2122684 4946.709 6
6794391 2122684 4946.775 6
6794395 2122684 4946.841 6
6794398 2122684 4946.939 6
6794401 2122684 4947.037 6
6794405 2122684 4947.169 6
6794408 2122684 4947.333 6
6794411 2122684 4947.464 6
6794414 2122684 4947.628 6O 6794418 2122684 4947.825 6
6794421 2122684 4948.022 6
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6794424 2122684 4948.0546 6
* 6794428 2122684 4948.251 6

6794431 2122684 4948.448 6
6794434 2122684 4948.743 6
6794437 2122684 4948.875 6
6794441 2122684 4949.039 6
6794444 2122684 4949.039 6
6794447 2122684 4949.4 6
6794451 2122684 4949.498 6
6794454 2122684 4949.662 6
6794457 2122684 4949.826 6
6794460 2122684 4949.957 6
6794464 2122684 4950.056 6
6794227 2122687 4943.199 6
6794231 2122687 4943.33 6
6794234 2122687 4943.396 6
6794237 2122687 4943.396 6
6794241 2122687 4943.428 6
6794244 2122687 4943.461 6
6794247 2122687 4943.396 6
6794250 2122687 4943.428 6
6794254 2122687 4943.494 6
6794257 2122687 4943.592 6
6794260 2122687 4943.625 6.
6794264 2122687 4943.691 6
6794267 2122687 4943.757 6O 6794270 2122687 4943.757 6
6794273 2122687 4943.789 6
6794277 2122687 4943.855 6
6794280 2122687 4943.921 6
6794283 2122687 4944.019 6
6794286 2122687 4944.085 6
6794290 2122687 4944.183 6
6794293 2122687 4944.249 6
6794296 2122687 4944.38 6
6794300 2122687 *4944.478 6
6794303 2122687 4944.577 6
6794306 2122687 4944.61 6
6794309 2122687 .4944.741 6
6794313 2122687 4944.806 6
6794316 2122687 4944.872 6
6794319 2122687 4944.97 6
6794323 2122687 4945.003 6
6794326 2122687 4945.069 6
6794329 2122687 4945.102 6
6794332 2122687 4945.2 4
6794336 2122687 4945.266 6
6794339 2122687 4945.397 6
6794342 2122687 4945.495 6
6794346 2122687 4945.594 6B 6794349 2122687 4945.692 6
6794352 2122687 4945.791 6
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6794355 2122687 4945.922 6O 6794359 2122687 4945.987 6
6794362 2122687 4946.02 6
6794365 2122687 4946.086 6
6794368 2122687 4946.217 6
6794372 2122687 4946.316 6
6794375 2122687 4946.283 6
6794378 2122687 4946.381 6
6794382 2122687 4946.48 6
6794385 2122687 4946.545 6
6794388 2122687 4946.611 6
6794391 2122687 4946.709 4
6794395 2122687 4946.808 6
6794398 2122687 4946.873 ,6

6794401 2122687 4946.972 6
6794405 2122687 4947.07 6
6794408 2122687 4947.169 6
6794411 2122687 4947.398 6
6794414 2122687 4947.595 6
6794418 2122687 4947.661 6
6794421 2122687 4947.825 6
6794424 2122687 4948.022 6
6794428 2122687 4948.251 6
6794431 2122687 4948.415 6
6794434 2122687 4948,645 6
6794437 2122687 4948.94 6O 6794441 2122687 4949.039 6
6794444 2122687 4949.17 6
6794447 2122687 4949.367 6
6794451 2122687 4949.531 6
6794454 2122687 4949.76 6
6794457 2122687 4950.154 6
6794460 2122687 4950.253 6
6794464 2122687 4950.285 6
6794227 2122691 4943.166 6
6794231 2122691 4943.264 6
6794234 2122691 4943.297 6
6794237 2122691 4943.264 6
6794241 2122691 4943.264 6
6794244 2122691 4943.33 6
6794247 2122691 4943.396 6
6794250 2122691 4943.494 6
6794254 2122691 4943.527 6
6794257 2122691 494.3.56 6
6794260 2122691 4943.625 6
6794264 2122691 4943,625 6
6794267 21.22691 4943.691 6
6794270 2122691 4943.822 6
6794273 2122691 4943.855 . 6
6794277 2122691 4943.888 6
6794280 2122691 4943.953 6

* 6794283 2122691 4944.019 6
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6794286O6794290
6794293
6794296
6794300
6794303
6794306
6794309
6794313
6794316
6794319
6794323
6794326
6794329
6794332
6794336
6794339
6794342
6794346
6794349
6794352
6794355
6794359
6794362
6794365O 6794368
6794372
6794375
6794378
6794382
6794385
6794388
6794391
6794395
6794398
6794401
6794405
6794408
6794411
6794414
6794418
6794421
6794424
6794428
6794431
6794434
6794437
6794441
6794444
6794447
6794451
6794454

2122691 4944.117
2122691 4944.183
2122691 4944.249
2122691 4944.347
2122691 4944.445
2122691 4944.544
2122691 4944.642
2122691 4944.741
2122691 4944.774
2122691 4944.839
2122691 4944.872
2122691 4945.036
2122691 4945.036
2122691 4945.134
2122691 4945.233
2122691 .4945.299
2122691 4945.397
2122691 4945.463
2122691 4945.528
2122691 4945.659
2122691 4945.758
2122691 4945.823
2122691 4945.955
2122691 4945.922
2122691 4945.987
2122691 4946.086
2122691 4946.217
2122691 4946.283
2122691 4946.348
2122691 4946.414
2122691 4946.512
2122691 4946.578
2122691 4946.644
2122691 4946.742
2122691 4946.775
2122691 4946.873
2122691 4946.972
2122691 4947.103
2122691 4947.267
2122691 4947.431
2122691 4947.595
2122691 4947.825
2122691 4948,054
2122691 4948.218
2122691 4948.415
2122691 4948.579
2122691 4948.875
2122691 4948.94
2122691 4949.137
2122691 4949.629
2122691 4949.728
2122691 4949.924
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6794457 2122691 4949.957 6

6794460 2122691 4950.089 6
6794464 2122691 4950.285 6
6794227 2122694 4943.33 6
6794231 2122694 4943.363 6
6794234 2122694 4943.068 6
6794237 2122694 4943.166 -6
6794241 2122694 4943.363 6
6794244. 2122694 4943.396 6
6794247 2122694 4943.56 6
6794250 2122694 4943.592 6
6794254 2122694 4943.494 6
6794257 2122694 4943.56 6
6794260 2122694 4943.625 6
6794264 2122694 4943.724 6
6794267 2122694 4943.724 6
6794270 2122694 4943.757 6
6794273 2122694 4943.855 6
6794277 2122694 4943.888 6
6794280 2122694 4943.822 6
6794283 2122694 4943.953 6
6794286 2122694 4944.052 6
6794290 2122694 4944.117 6
6794293 2122694 4944.216 6
6794296 2122694 4944.347 6
6794300 2122694 4944.478 6
6794303 2122694 4944.478 6
6794306 2122694 4944.577 6
6794309 2122694 4944.675 6
6794313 2122694 4944.774 6
6794316 2122694 4944.839 6
6794319 2122694 4944.905 6
6794323 2122694 4944.97 6
6794326 2122694 4945.036 6
6794329 2122694 4945.069 6
6794332 2122694 4945.167 6
6794336 21.22694 4945.299 6
6794339 2122694 4945.397 6
6794342 2122694 4945.495 6
6794346 2122694 4945.594 6
6794349 2122694 4945.659 6
6794352 2122694 4945.692 6
6794355 2122694 4945.791 2
6794359 2122694 4945.889 4
6794362 2122694 4945.922 4
6794365 2122694 4945.987 6
6794368 2122694 4946.053 6
6794372 2122694 4946.184 6
6794375 2122694 4946.217 6
6794378 2122694 4946.283 6
6794382 2122694 4946.348 6
6794385 2122694 4946.414 6
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6794388 2122694 4946.48 6
6794391 2122694 4946.578 6
6794395 2122694 4946.644 4
6794398 2122694 4946.742 3
6794401 2122694 4946.841 6
6794405 2122694 4946.742 6
6794408 2122694 4947.07 6
6794411 2122694 4947.201 6
6794414 2122694 4947.365 6
6794418 2122694 4947.529 6
6794421 2122694 4947.661 6
6794424 2122694 4947.923 6
6794428 2122694 4948.087 6
6794431 2122694 4948.218 6
6794434 2122694 4948.448 6
6794437 2122694 4948.743 6
6794441 2122694 4948.907 6
6794444 2122694 4949.334 6
6794447 2122694 4949.629 6
6794451 2122694 4949.859 6
6794454 2122694 4949.892 6
6794457 2122694 4950.023 6
6794460 2122694 4950.023 6
6794464 2122694 4950.253 6
6794227 2122697 4943.297 6
6794231 2122697 4943.363 6O 6794234 2122697 4943.428 5
6794237 2122697 4943.428 6
6794241 2122697 4943.396 6
6794244 2122697 4943.33 6
6794247 2122697 4943.396 6
6794250 2122697 4943.428 6
6794254 2122697 4943.494 6
6794257 2122697 4943.592 6
6794260 2122697 4943.658 6
6794264 2122697 4943.691 6
6794267 2122697 4943.658 6
6794270 2122697 4943.724 6
6794273 2122697 4943.757 6
6794277 2122697 4943.822 6
6794280 2122697 4943.855 6
6794283 2122697 4943.921 6
6794286 2122697 4944.019 6
6794290 2122697 4944.085 6
6794293 2122697 4944.15 6
6794296 2122697 4944.249 6
6794300 2122697 4944.347 6
6794303 2122697 4944.478 6
6794306 2122697 4944.577 6
6794309 2122697 4944.675 6O 6794313 2122697 4944.741 6
6794316 2122697 4944.806 6
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6794319
O 6794323

6794326
6794329
6794332
6794336
6794339
6794342
6794346
6794349
6794352
6794355
6794359
6794362
6794365
6794368
6794372
6794375
6794378ý
6794382
6794385
6794388
6794391
6794395
6794398
6794401

O 6794405
6794408
679441.1
6794414
6794418
6794421
6794424
6794428
6794431
6794434
6794437
6794441
6794444
6794447
6794451
6794454
6794457
6794460
6794464
6794467
6794227
6794231
6794234
6794237
6794241
6794244

2122697 4944.839
2122697 4944.905
2122697 4944.97
2122697. 4945.036
2122697 4945.167
2122697 4945'299
2122697 4945.299
2122697 4945.397
2122697 4945.463
2122697 4945.561
2122697 4945.659
2122697 4945.725
2122697 4945.823
2122697 4945.889
2122697 4945.987
2122697 4945.987
2122697 4946.053
2122697 4946.086
2122697 4946.152
2122697 4946.217
2122697 4946.348
2122697 4946.381
2122697 4946.48
2122697 4946.545
2122697 4946.644
2122697 4946.775
2122697 4946.742
2122697 4947.005
2122697 4947.169
2122697 4947.3
2122697 4947.464
2122697 4947.628
2122697 4947.89
2122697 4948.12
2122697 4948.284
2122697 4948.448
2122697 4948.678
2122697 4949.203
2122697 4949.432
2122697 4949.564
2122697 4949.793
2122697 4949.826
2122697 4949.99
2122697 4949.99
2122697 4950.22
2122697 4950.253
2122700 4943.232
2122700 4943.297
2122700 4943.33
2122700 4943.133
2122700 4943.232
2122700 4943.297

6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
5
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
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6794247 2122700 4943.461 6O 6794250 2122700 4943.494 6
6794254 2122700 4943.56 6
6794257 2122700 4943.592 6
6794260 2122700 4943.625 6
6794264 2122700 4943.658 6
6794267 2122700 4943.691 6
6794270 2122700 4943.724 6
6794273 2122700 4943.724 6
6794277 2122700 4943.822 6
6794280 2122700 4943.888 6
6794283 2122700 4943.953 6
6794286 2122700 4943.953 6
6794290 2122700 4944.052 6
6794293 2122700 4944.15 6
6794296 2122700 4944.249 6
6794300 2122700 4944.347 6
6794303 2122700 4944.478 6
6794306 2122700 4944.511 6
6794309 12122700 4944.61 6
6794313 2122700 4944.741 6
6794316 2122700 4944.806 6
6794319 2122700 4944.905 6
6794323 2122700 4944.97 6
6794326 2122700 4945.003 6
6794329 2122700 4945.102 6O 6794332 2122700 4945.167 6
6794336 2122700 4945.2 6
6794339 2122700 4945.299 6
6794342 2122700 4945.364 6
6794346 2122700 4945.528 6
6794349 2122700 4945.659 6
6794352 2122700 4945.725 6
6794355 2122700 4945.791 6
6794359 2122700 4945.791 6
6794362 2122700 4945.856 6
6794365 2122700 4945.889 6
6794368 2122700 4945.922 6
6794372 2122700 4945.823 6
6794375 2122700 4945.955 6
6794378 2122700 4946.086 6
6794382 2122700 4946.152 6
6794385 2122700 4946.25 6
6794388 2122700 4946.283 6
6794391 2122700 4946.381 6
6794395 2122700 4946.512 6
6794398 2122700 4946.611 6
6794401 2122700 4946.709 6
6794405 2122700 4946.841 6
6794408 2122700 4946.841 6
6794411 2122700 4947.005 5
6794414 2122700 4947.234 6
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6794418 2122700 4947.398 4
S 6794421 2122700 4947.628 5
'W 6794424 2122700 4947.825 6

6794428 2122700 4947.989 6
6794431 2122700 4948.12 6
6794434 2122700 4948.317 6
6794437 2122700 4948.743 6
6794441 2122700 4949.006 6
6794444 2122700 4949.203 6
6794447 2122700 4949.629 4
6794451 2122700 4949.432 6
6794454 2122700 4949.859 6
6794457 2122700 4949.728 6
6794460 2122700 4949.924 6
6794464 2122700 4950.121 6
6794467 2122700 4950.285 6
6794227 2122704 4943.232 6
6794231 2122704 4943.264 6
6794234 2122704 4943.363 6
6794237 2122704 4943.1 6
6794241 2122704 4943.396 6
6794244 2122704 4943.461 6
6794247 2122704 4943.494 6
6794250 2122704 4943.527 6
6794254 2122704 4943.56 6
6794257 2122704 4943.592 6O 6794260 2122704 4943.592 6
'6794264 2122704 4943.625 6
6794267 2122704 4943.658 6
6794270 2122704 4943.691 6
6794273 2122704 4943.724 6
6794277 2122704 4943.691 6
6794280 2122704 4943.855 6
6794283 2122704 4943.855 6
6794286 2122704 4943.953 6
6794290 2122704 4b44.019 6
6794293 2122704 4944.019 6
6794296. 2122704 4944.216 6
6794300 2122704 4944.314 6
6794303 2122704 4944.413 6
6794306 2122704 4944.511 6
6794309 2122704 4944.642 6
67943 13 2122704 4944.741 6,
6794316 2122704 4944.806 6
6794319 2122704 4944.872 6
6794323 2122704 4944.905 6
6794326 2122704 4945.036 6
6794329 2122704 4945.102 6
6794332 2122704 4945.167 6
6794336 .2122704 4945.233 6O 6794339 2122704 4945.331 5
6794342 2122704 4945.463 6

Page Ž3AOf -0



6794346 2122704 4945.528 6
S 6794349 2122704 4945.659 6
V 6794352 2122704 4945.659 6

6794355 2122704 4945.692 6
6794359 2122704 4945,758 6
6794362 2122704 4945.725 6
6794365 2122704 4945.692 6
6794368 2122704 4945.856 6
6794372 2122704 4945.856 6
6794375 2122704 4945.987 6
6794378 2122704 4946.053 6
6794382 2122704 4946.119 6
6794385 2122704 4946.152 6
6794388 2122704 4946.283 6
6794391 2122704 4946.348 6
6794395 2122704 4946.48 6
6794398 2122704 4946.578 6
6794401 2122704 4946.676 6
6794405 2122704 4946.775 6
6794408 2122704 4946.906 6
6794411 2122704 4946.873 . 6
6794414 2122704 4947.201 6
6794418 2122704 4947.333 6
6794421 2122704 4947.497 6
6794424 2122704 4947.694 6
6794428 2122704 4947.956 6O 6794431 2122704 4948.087 6
6794434 2122704 4948.382 6
6794437 2122704 4948.678 6
6794441 2122704 4948.743 6
6794444 2122704 4948.973 6
6794447 2122704 4949.104 6
6794451 2122704 4949.268 6
6794454 2122704 4949.465 6
6794457 2122704 4949.695 6
6794460 2122704 4949.76 6
6794464 2122704 4949.924 6
6794467 2122704 4950.121 6
6794227 2122707 4943.232 6
6794231 2122707 4943.264 6
6794234 2122707 4943.363 6
6794237 2122707 4943.33 6
6794241 2122707 4943.363 6
6794244 2122707 4943.428 6
6794247 2122707 4943.428 6
6794250 2122707 4943.461 6
6794254 2122707 4943.494 6
6794257 2122707 4943.494 6
6794260 2122707 4943.527 6
6794264 2122707 4943.625 6
6794267 2122707 4943.658 6

iS 6794270 2122707 4943.691 6
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O 6794273
6794277
6794280
6794283
6794286
6794290
6794293
6794296
6794300
6794303
6794306
6794309
6794313
6794316
6794319
6794323
6794326
6794329
6794332
6794336
6794339
6794342
6794346
6794349
6794352
6794355O 6794359
6794362
6794365
6794368
6794372
6794375
6794378
6794382
6794385
6794388
6794391
6794395
6794398
6794401
6794405
6794408
6794411
6794414
6794418
6794421
6794424
6794428
6794431
6794434
6794437O 6794441

2122707 4943.724
2122707 4943.757
2122707 4943.855
2122707 4943,921
2122707 4943.986
2122707 4944.052
2122707 4944.117
2122707 4944.216
2122707 4944.314
2122707 4944.413
2122707 4944.544
2122707 4944.642
2122707 4944.741
2122707 4944.806
2122707 4944.905
2122707 4944.97
2122707 4945.069
2122707 4945.134
2122707 4945.266
2122707 4945.299
2122707 4945.364
2122707 4945.463
2122707 4945.463
2122707 4945.528
2122707 .4945.561
2122707 4945.594
2122707 4945.659
2122707 4945.725
2122707 4945.791
2122707 4945.82.3
2122707 4945.823
2122707 4945.856
2122707 4945.922
2122707 4946.053
2122707 4946.184
2122707 .4946.25
2122707 4946.348
2122707 4946.447
2122707 4946.512
2122707 4946.644
2122707 4946.742
2122707 4946.841
2122707 4946.972.
2122707 4947.16.9
2122707 4947.3
2122707 4947.365
2122707 4947.792
2122707 4947.956
2122707 4948.054
2122707 4948.218
2122707 4948.514
2122707 4948.678

6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
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6794444 2122707 4948.875 6. 6794447 2122707 4949.006 6
6794451 2122707 4949.137 4
6794454 2122707 4949.301 6
6794457 2122707 4949.498 6
6794460 2122707 4949.695 6
6794464 2122707 4949.859 6
6794467 2122707 4950.089 6
6794227 2122710 4943.199 6
6794231 2122710 4943.264 6
6794234 2122710 4943.363 6
6794237 2122710 4943.363 6
6794241 2122710 4943.363 6
6794244 2122710 4943.428 6
6794247 2122710 4943.461 6
6794250 2122710 4943A494 6
6794254 2122710 4943.527 6
6794257 2122710 4943.56 6
6794260 2122710 4943.592 6
6794264 2122710 4943.625 6
6794267 2122710 4943.658 6
6794270 2122710 4943.625 6
6794273 2122710 4943.625 6
6794277 2122710 4943.691 6
6794280 2122710 4943.757 6
6794283 2122710 4943.855 6O 6794286 2122710 4943.921 6
6794290 2122710 4943.986 6
6794293 2122710 4944.117 6
6794296 2122710 4944.183 6
6794300 2122710 4944.249 6
6794303 2122710 4944.38 6
6794306 2122710 4944.511 6
6794309 2122710 4944.61 6
6794313 2122710 4944.774 6
6794316 2122710 4944.839 6
6794319 2122710 4944.905 6
6794323 2122710 4945.069 6
6794326 2122710 4945.134 6
6794329 2122710 4945.102 6
6794332 2122710 4945.2 6
6794336 2122710 4945.299 6
6794339 2122710 4945.364 6
6794342 2122710 4945.397 6
6794346 2122710 4945.463 6
6794349 2122710 4945.463 5
6794352 2122710 4945.495 6
6794355 2122710 4945.528 6
6794359 2122710 4945.594 6
6794362 2122710 4945.659 6O 6794365 2122710 4945.692 6
6794368 2122710 4945.758 6
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6794372 2122710' 4945.823 6. 6794375 2122710 4945.889 6
6794378 2122710 4945.955 6
6794382 2122710 4946.053 6
6794385 2122710 4946.119 6
6794388 2122710 4946.217 6
6794391 2122710 4946.283 6
6794395 2122710' 4946.348 6
6794398' 2122710 4946.447 6
6794401 2122710 4946.611 6
6794405 2122710 4946.644 6
6794408 2122710 4946.742 4
6794411 2122710 4946.939 4
6794414 2122710 4947.103 6
6794418 2122710 4947.201 3
6794421 2122710 4947.398 2
6794424 2122710 4947.562 5
6794428 2122710 4947.825 6
6794431 2122710 4947.989 6
6794434 2122710 4948.284 5
6794437 2122710 4948.415 4
6794441 2122710 4948.35 6
6794444 2122710 4948.612 4
6794447 2122710 4948.842 1
6794451 2122710 4949.071 4
6794454 2122710 4949.367 6O 6794457 2122710 4949.564 6
6794460 2122710 4949.728 6
6794464 2122710 4949.957 6
6794467 2122710 4950.187 6
6794227 2122714 4943.199 6
6794231 2122714 4943.264 6
6794234 2122714 4943.363 6
6794237 2122714 4943.33 6
67942,41 2122714 4943.363 6
6794244 2122714 4943.428 6
6794247 2122714 4943.428 6
6794250 2122714 4943.428 6
6794254 2122714 4943.428 6
6794257 2122714 4943.494 6
6794260 2122714 4943.461 6
6794264 2122714 4943.494 6
6794267 2122714 4943.56 6
6794270 2122714 4943.592 6
6794273 2122714 4943.625 6
6794277 2122714 4943.658 6
6794280 2122714 4943.757 6
6794283 2122714 4943.822 6
6794286 2122714 4943.888 6
6794290 2122714 4943.953 6O 6794293 2122714 4944.085 6
6794296 2122714 4944.183 .6
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6794300 2122714 4944.183 6

6794303 2122714 "4944.413 66794306 2122714 4944.61 6
6794309 2122714 4944.708 6
6794313 2122714 4944.774 6
6794316 2122714 4944.872 6
6794319 2122714 4944.97 6
6794323 2122714 4944.97 6
6794326 2122714 4945.036 6
6794329 2122714 4945.102 6
6794332 2122714 4945.2 6
6794336 2122714 4945.299 6
6794339 2122714 4945.299 6
6794342 2122714 4945.364 6
6794346 2122714 4945.397 6
6794349 2122714 4945.43 6
6794352 2122714 4945.528 6
6794355 2122714 4945.561 6
6794359 2122714 4945.594 6
6794362 2122714 4945.627 6
6794365 2122714 4945.692 6
6794368 2122714 4945.791 6
6794372 2122714 4945.823 6
6794375 2122714 4945.889 6
6794378 2122714 4945.856 6
6794382 ,2122714 4945.922 6
6794385 2122714 4946.119 6
6794388 2122714 4946.086 6
6794391 2122714 4946.283 6
6794395 2122714 4946.381 6
6794398 2122714 4946.447 6
6794401 2122714 4946.611 6
6794405 2122714 4946.742 6
6794408 2122714 4946.841 6
6794411 2122714 4947.005 6
6794414 2122714 4947.169 6
6794418 2122714 4947.333 6
6794421 2122714 4947.464 6
6794424 2122714 4947.628 6
6794428 2122714 4947.792 6
6794431 2122714 4947.989 6
6794434 2122714 4948.022 6
6794437 2122714 4948.153 6
6794441 2122714 4948.382 6
6794444 2122714 4948.579. 6
6794447 2122714 4948.842 6
6794451 2122714 4948.973 6
6794454 2122714 4949.137 6
6794457 2122714 4949.367 4
6794460 2122714 4949.564 6
6794464 2122714 4949.728 6
6794467 2122714 4949.924 6
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6794227 2122717 4943.166 6O 6794231 2122717 4943.232 6
is 6794234 2122717 4943.297 6

6794237 2122717 4943.428 6
6794241 2122717 4943.33 6
6794244 2122717 4943.33 6
6794247 2122717 4943.363 6
6794250 2122717 4943.396 6
6794254 2122717 4943.428 6
6794257 2122717 4943.494 6
6794260 2122717 4943.56 6
6794264 2122717 4943.56 6
6794267 2122717 4943.625 6
6794270 2122717 4943.625 6
6794273 2122717 4943.592 5
6794277 2122717 4943.658 6
6794280 2122717 4943.724 6
6794283 2122717 4943.822 6
6794286 2122717 4943.888 6
6794290 2122717 4944.019 6
6794293 2122717 4944.117 6
6794296 2122717 4944.216 6
6794300 2122717 4944.38 6
6794303 2122717 4944.511 6
6794306 2122717 4944.61 6
6794309 2122717 4944.642 .5O 6794313 2122717 4944.741 6
6794316 2122717 4944.839 6
6794319 2122717 4944.905 6
ý6794323 2122717 4944.97 6
6794326 2122717 4945.069 6
6794329 2122717 4945.134 6
6794332 2122717 4945.2 6
6794336 2122717 4945.233 6
6794339 2122717 4945.331 6
6794342 2122717 4945.397 6
6794346 2122717 4945.43 6
6794349 2122717 L4945.463 6
6794352 2122717 4945.495 6
6794355 2122717 4945.495 6
6794359 2122717 4945.528 6
6794362 2122717 4945.594 6
6794365 2122717 4945.627 6
6794368 2122717 4945.692 6
6794372 2122717 4945.758 6
6794375 2122717 4945.758 6
6794378 2122717 4945.823 . 6
6794382 2122717 4945.922 6
6794385 2122717 4945.987 6
6794388 2122717 4946.119 6

S 6794391 2122717 4946.217 6
6794395 2122717 4946.283 6
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6794398 2122717 4946.348 '6. 6794401 21227ý17 4946.611 6
6794405 2122717 4946.742 6
6794408 2122717 4946.873 6
6794411 2122717 4946.841 6
6794414 2122717 4947.07 6
6794418 2122717 4947.201 6
6794421 2122717 4947.529 4
6794424 2122717 4947.3 3
6794428 2122717 4947.562 2
6794431 2122717 4947.825 1
6794434 2122717 4947.89 .6
6794437 2122717 4948.022 6
6794441 2122717 4948.186 6
6794444 2122717 4948.547 6
6794447 2.122717 4948.776 6
6794451 2122717 4948.94 2
6794454 .2122717 4949.17 2
6794457 2122717 4949.334 6
6794460 2122717 4949.695 6
6794464 2122717 4949.662 6
6794467 2122717 4949.859 6
6794231 2122720 4943.232 6
6794234 2122720 4943.264 6
6794237 2122720 4943.297 6
6794241 *2122720 4943.33 6. 6794244 2122720 4943.396 6
6794247 2122720 4943.428 6
6794250 2122720 4943.428 6
6794254 2122720 4943.461 6
6794257 2122720 4943.461 6
6794260 .2122720 4943.461 6
6794264 2122720 4943.494 6
6794267 2122720 4943.56 6
6794270 2122720 4943.592 6
6794273 2122720 4943.625 6
6794277 2122720 4943.724 6
6794280 2122720 4943.757 6
6794283 2122720 4943.888 6
6794286 2122720 4943.953 6
6794290 2122720 4944.052 .6

6794293 2122720 4944.15 6
6794296 2122720 4944.216 6
6794300 2122720 4944.347 6
6794303 2122720 4944.413 6
6794306 2122720 4944,544 6
6794309 2122720 4944.675 6
6794313 2122720 4944.774 6
6794316 2122720 4944.872 6
6794319 2122720 4945.003 6
6794323 2122720 4945.036 6

dS 6794326 2122720 4945.069 6
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6794329 2122720 4945.102 6. 6794332 2122720 4945.2 6
6794336 2122720 4945.233 6
6794339 2122720 4945:299 6
6794342 2122720 4945.364 6
6794346 2122720 4945.364 6
6794349 2122720 4945.43 6
6794352 2122720 4945.463 6
6794355 2122720 4945.495 6
6794359 2122720 4945.528 6
6794362 2122720 4945.594 6
6794365 2122720 4945.627 6
6794368 2122720 4945,659 6
6794372 2122720 4945.758 6
6794375 2122720 4945.889 6
6794378 2122720 4945.922 6
6794382 2122720 4945.955 6
6794385 2122720 4946.053 6
6794388 2122720 4946.119 6
6794391 2122720 4946.217 6
6794395 2122720 4946.283 6
6794398 2122720 4946.414 6
6794401 2122720 4946.545 5
6794405 2122720 4946.447 5
6794408 2122720 4946.742 4
6794411 2122720 4946.873 6O 6794414 2122720 4947.005 6
6794418 2122720 4946.906 6
6794421 2122720 4947.201 6
6794424 2122720 4947.3 6
6794428 2122720 4947.464 6
6794431 2122720 4947.562 6
6794434 2122720 4947.759 6
6794437 2122720 4947.923 6
6794441 2122720 4948.087 6
6794444 2122720 4948.317 6
6794447 2122720 4948.678 6
6794451 2122720 4948.875 6
6794454 2122720 4949.071 6
6794457 2122720 4949.301 6
6794460 12122720 4949.564 6
6794464 2122720 4949.695 6
6794467 2122720 4949.859 6
6794231 2122723 4943.232 6
6794234 2122723 4943.264 6
6794237 2122723 4943.396 6
6794241 2 122723 4943.396 6
6794244 2122723 4943.33 6
6794247 2122723 4943.363 6
6794250 2122723 4943.56 6O 6794254 21 22723 4943.461 6
6794257 2122723 4943.494 6
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6794260 2122723 4943.527 6O 6794264' 2122723 4943.527 6
6794267 2122723 4943.56 6
6794270 2122723 4943,592 6
6794273 2122723 4943.625 6
6794277 2122723 4943.691 6
6794280 2122723 4943.625 6
6794283 2122723 4943.855 6
6794286 2122723 4943.921 6
6794290 2122723 4944.019 6
6794293 2122723 4944.117 6
6794296 2122723 4944.249 6
6794300 2122723 4944.347 6
6794303 2122723 4944.445 6
6794306 2122723 4944.544 6
6794309 2122723 4944.642 6
6794313 2122723 4944.741 6
6794316 2122723 4944.806 6
6794319 2122723 4944.905 6
6794323 2122723 4945.003 6
6794326 2122723 4945.069 6
6794329' 2122723 4945.167 6
6794332 2122723 4945.167 6
6794336 2122723 4945.2 6
6794339 2122723 4945.266 6
6794342 2122723 4945.331 6O 6794346 2122723 4945.364 6
6794349 2122723 4945.43 6
6794352 2122723 4945.463 6
6794355 2122723 4945.495 6
6794359 2122723 4945.528 6
6794362 2122723 4945.528 6
6794365 2122723 4945.594 6
6794368 2122723 4945.627 6
6794372 2122723 4945.725 6
6794375 2122723 4945.791 6
6794378 2122723 4945.922 6
6794382 2122723 4945.987 5
6794385 2122723 4945.955 5
6794388 2122723 4946.053 6
6794391 2122723 4946.152 6
6794395 2122723 4946.184 6
6794398 2122723 4946.348 6
6794401 2122723 4946.48 6
6794405 2122723 4946.578 6
6794408 2122723 4946.676 6
6794411 2122723 4946.775 6
6794414 2122723 4946.939 6
6794418 2122723 4947.037 6
6794421 2122723 4947.234 6O 6794424 2122723 4947.333 6
6794428 2122723 4947.562 6
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6794431 2122723 4947.792 6O 6794434 2122723 4947.956 6
6794437 2122723ý 4948.0876
6794441 2122723 4948.251 6
6794444 2122723 4948.415 6
6794447 2122723 4948.678 6
6794451 2122723 4948.875 6
6794454 2122723 4949.071 6
6794457 2122723 4949.629 6
6794460 2122723 4949.76 6
6794464 2122723 4949.728 6
6794467 2122723 4949.892 6
6794231 2122727 4943.232 6
6794234 2122727 4943.33 6
6794237 2122727 4943.396 6
6794241 2122727 4943.396 6
6794244 2122727 4943.428 6
6794247 2122727 4943.461 6
6794250 2122727 4943.461 6
6794254 2122727 4943.461 6
6794257 2122727 4943.494 6
6794260 2122727 4943.461 6
6794264 2122727 4943.461 6
6794267 2122727 4943.527 6
6794270 2122727 4943.56 6
6794273 2122727 4943.625 6. 6794277 .2122727 4943.691 6
6794280 2122727 4943.724 6
6794283 2122727 4943.855 6
6794286 2122727 4943.953 6
6794290 2122727 4944.019 6
6794293 2122727 4944.117 6
6794296 2122727 4944.15 6
6794300 2122727 4944.281 6
6794303 2122727 4944.38 6
6794306 2122727 4944.511 6
6794309 2122727 4944.577 6
6794313 2122727 4944.708 6
6794316 2122727 4944.774 6
6794319 2122727 4944.872 6
6794323 2122727 4944.938 6
6794326 2122727 4945.003 6
6794329 2122727 4945.102 6
6794332 2122727 4945.134 6
6794336 2122727 4945.2 5
6794339 2122727 4945.233 6
6794342 2122727 4945.299 6
6794346 2122727 4945.364 6
6794349 2122727 4945.364 6
6794352 2122727 4945.397 6O 6794355 2122727 4945.43 6
6794359 2122727 4945.463 6
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6794362 2122727 4945.495 6. 6794365 2122727 4945.528 6
6794368 2122727 4945.627 6
6794372 2122727 4945.692 6
6794375 2122727 4945.758 6
6794378 2122727 4945.856 6
6794382 2122727 4945.922 6
6794385 2122727 4946.02 6
6794388 2122727 4946.119 6
6794391 2122727 4946.25 6
6794395 2122727 4946.316 6
6794398 2122727 4946.348 6
6794401 2122727 4946.48 6
6794405 2 122727 4946.578 6
6794408 2122727 4946.808 6
6794411 2122727 4946.808 4
6794414 2122727 4946.939 6
6794418 2122727 4947.103 6
6794421 2122727 4947.333 6
6794424 2122727 4947.431 6
6794428 2122727 4947.562 6
6794431 2122727 4947.792 6
6794434 2122727 4947.956 6
6794437 2122727 4948.12 6
6794441 2122727 4948.153 6
6794444 2122727 4948.35 6. 6794447 2122727 4948.612 6
6794451 2122727 4948.809 6
6794454 2122727 4949.039 5
6794457. 2122727 4949.301 6
6794460 2122727 4949.564 6
6794464 2122727 4949.793 6
6794467 2122727 4949.957 . 6
6794231 2122730 4943.264 6
6794234 2122730 4943.33 6
6794237 2122730 4943.428 6
6794241 2122730 4943.461 6
6794244 2122730 4943.527 6
6794247 2122730 4943.527 6
6794250 2122730 4943.56. 6
6794254 2122730 4943.527 6
6794257 2122730 4943.527 6
6794260 2122730 4943.527 ý6
6794264 2122730 4943.527 6
6794267 2122730 4943.56 6
6794270 2122730 4943.56 6
6794273 2122730 4943.625 6
6794277 2122730 4943.691 6
6794280 2122730 4943.691 6
6794283 2122730 4943.724 6
6794286 2122730 4943.822 6
6794290 2122730 4943.953 6
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6794293 2122730 4944.052 6O 6794296 2122730 4944.15 6
6794300 21.22730 4944.183 6
6794303 2122730 4944.38 6
6794306 2122730 4944.478 6
6794309 2122730 4944.577 6
6794313 2122730 4944.642 6
6794316 2122730 4944.708 6
6794319 2122730 4944.839 4
6794323 2122730 4944.905 6
6794326 2122730 4945.003 6
6794329 '2122730 4945.069 6
6794332 2122730 4945.102 6
6794336 2122730 4945.233 6
6794339 2122730 4945.167 6
6794342 21227.30 4945,167 6
6794346 2122730 4945.233 6
6794349 2122730 4945.233 6
6794352 2122730 4945.331 6
6794355 2122730 4945.364 6
6794359 2122730 4945.463 6
6794362 2122730 4945.495 6
6794365 2122730 4945.561 6
6794368 2122730 4945.627 6
6794372 2122730 4945.725 6
6794375 2122730 4945.823 6O 6794378 2122730 4945.955 6
6794382 2122730 4946.053 6
6794385 2122730 4946.086 6
6794388 2122730 4946.184 6
'6794391 2122730 4946.283 6
6794395 2122730 4946.348 5
6794398 2122730 4946.447 6
6794401 2122730 4946.512 6
6794405 2122730 4946.611 6

6794408 2122730 4946.709 6
6794411 2122730 4946.808 6
6794414 2122730 4946.939 6
6794418 2122730 4947.07 6
6794421 2122730 4947.267 6
6794424 2122730 4947.431 6
6794428 2122730 4947.562 6
6794431 2122730 4947.726 6
6794434 2122730 4947.825 6
6794437 2122730 4948.12 6
6794441 2122730 4948.251 6
6794444 2122730 4948.448 6
6794447 2122730 4948.645 6
6794451 2122730 4948.842 6
6794454 2122730 4949.039 ý4O 6794457 2122730 4949.236 6
6794460 2122730 4949.564 6

Page-ý .Jof -L7



6794464 2122730' 4949.793 6O 6794467 2122730 4949.957 6
6794470 2122730 4950.056 6
6794231 2122733 4943.232 6
6794234 2122733 4943.297 6
6794237 2122733 4943.33 6
6794241 2122733 4943.527 6
6794244 2122733 4943.527 6
6794247 2122733 4943.56 6
6794250 2122733 4943.527 6
6794254 2122733 4943.527 6
6794257 2122733 4943.527 6
6794260 2122733 4943.56 6
6794264 2122733 4943.527 6
6794267 2122733 4943.592 6
6794270 2122733 4943.592 6
6794273 2122733 4943.658 6
6794277 2122733 4943.56 6
6794280 2122733 4943.724 6
6794283 2122733 4943.789 6
6794286 2122733 4943.888 6
6794290 2122733 4943.953 6
6794293 2122733 4944.052 6
6794296 2122733 4944.15 6
6794300 2122733 4944.216 6
6794303 2122733 4944.249 6O 6794306 2122733 4944.38 6
6794309 2122733 4944.445 6
6794313 2122733 4944.577 6
6794316 2122733 4944.675 6
6794319 2122733 4944.741 6
6794323 2122733 4944.839 6
6794326 2122733 4944.905 6
6794329 2122733 4944.938 6
6794332 2122733 .4945.003 6
6794336 2122733 4945.102 6
6794339 2122733 4945.102 6
6794342 2122733 4945.134 6
6794346 2122733 4945.233 6
6794349 2122733 4945.266 6
6794352 2122733 4945.331 6
6794355 2122733 4945.364 6
6794359 2122733 4945.43. 6
6794362 2122733 4945.528 6
6794365 2122733 4945.594 6
6794368 2122733 4945.659, 6
6794372 2122733 4945.758 6
6794375 2122733 4945.856 6
6794378 2122733 4945.922 6
6794382 2122733 4945.987 6B 6794385 2122733 4946.086 6
6794388 2122733 4946.152 6
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6794391 2122733 4946.2836O 6794395 2122733 4946.381 6
io 6794398 2122733 4946.447 6

6794401 2122733 4946.545 . 6
6794405 2122733 4946.644 6
6794408 2122733 4946.709 6
6794411 2122733 4946.808 6
6794414 2122733 4946.972 1
6794418 2122733 4947.037 4
6794421 2122733 4947.333 4
6794424 2122733 4947.464 6
6794428 2122733 4947.595 6
6794431 2122733 4947.759 6
6794434 2122733 4947.956 6
.6794437 2122733 4948.12 6
6794441 2122733 4948.218 6
6794444 2122733 4948.382 6
6794447 2122733 4948.612 6
6794451 2122733 4948.809 6
6794454 2122733 4949.006 6
6794457 2122733 4949.17 6
6794460 2122733 4949.432 6
6794464 2122733 4949.662 6
6794467 2122733 4949.793 6
6794470 2122733 4949.859 6
6794231 2122736 4943.166 6O 6794234 2122736 4943.264 6
6794237 2122736 4943.461 6
6794241 2122736 4943.527 6
6794244 2122736 4943.428 6
6794247 2122736 4943.461 6
6794250 2122736 4943.461 6
6794254 2122736 4.943.494 6
6794257 2122736 4943.494 6
6794260 2122736 4943.625 6
6794264 2122736 4943.56 6
6794267 2122736 4943.56 6
6794270 2122736 4943.56 6
6794273 2122736 4943.56 6
6794277 2122736 4943.62.5 6
6794280 2122736 4943.658 6
6794283 2122736 4943.757 6
6794286 2122736 4943.822 6
6794290 2122736 4943.855 6
6794293 2122736 4943.921 6
6794296 2122736 4944.019 6
6794300 2122736 4944.117 6
6794303 2122736 4944.216 6
6794306 2122736 4944.347 6
6794309 2122736 4944.445 6rn 6794313 2122736 4944.61 6
6794316 2122736 4944.642 6
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6794319 2122736 4944.708 6O 6794323 2122736 4944.839 6
6794326 ý2122736 4944.774 6
6794329 2122736. 4944.872 6
6794332 2122736 -.4944.938 6
6794336 2122736 4945.003 6
6794339 2122736 4945.102 6
6794342 2122736 4945.036 6
6794346 2122736 4945.167 6
6794349 2122736 4945.233 6
6794352 2122736 4945.331 6
6794355 2122736 4945.397 6
6794359 2122736 4945.463 6
6794362 2122736 4945.528 6
6794365 2122736 4945.594 6
6794368 2122736 4945.659 6
6794372 2122736 4945.758 6
6794375 2122736 4945.856 6
6794378 2122736 4945.922 6
6794382 2122736 4945.987 6
6794385 2122736 4946.119 6
6794388 2122736 4946.283 6
6794391 2122736 4946.316 6
6794395 2122736 4946.381 6
6794398 2122736 4946.447 6
6794401 2122736 4946.545 6O 6794405 2122736 4946,611 6
6794408 2122736 4946.709 6
6794411 2122736 4946.841 6
6794414 2122736 4946.939 6
6794418 2122736 4947,103. 6
6794421 2122736 4947.333 6
6794424 2122736 4947T398 6
6794428 2122736 4947.562 6
6794431 2122736 4947.726 6
6794434 2122736 4947.923 6.
6794437 2122736 4948.054 6
6794441 2122736 4948.218 6
6794444 2122736 4948.547 6
6794447 2122736 4948.678 6
6794451 2122736 4949.039 6
6794454 2122736 4949.268 6

* 6794457 2122736 4949.301 6
6794460 2122736 4949.596 6

* 6794464 2122736 4950.023 4
6794467 2122736 4949.695 6
6794470 2122736 4949.859 6
6794231 2122740 4943.264 3
6794234 2122740 4943.264 6
.6794237 2122740 4943.33 6O 6794241 2122740 4943.33 6
6794244 2122740 4943.396 6
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6794247 2122740 4943.428 6O 6794250 2122740 4943.428 6
6794254 2122740 4943.494 6
6794257 2122740 4943.428 6
6794260 2122740 4943.625 6
6794264 2122740 4943.527 6
6794267 2122740 4943.494 6
6794270 2122740 4943.527 6
6794273 2122740 4943.625 4
6794277. 2122740 4943.592 6
6794280 2122740 4943.592 6
6794283 2122740 4943.658 6
6794286 2122740 4943.724 6
6794290 2122740 4943.822 6
6794293 2122740 4943.921 6
6794296 2122740 4944.019 6
6794300 2122740 4944.15 6
6794303 2122740 4944.216, 6
6794306- 2122740 4944.38 6
6794309 2122740 4944.38 6
6794313 2122740 4944.511 6
6794316 2122740 4944.544 6
6794319 2122740 4944.61 6
6794323 2122740 4944.708 6
6794326 2122740 4944.806 6
6794329 2122740 4944.872 6O 6794332 2122740 4944.905 .6

6794336 2122740 4944.97 6
6794339 2122740 4945.036 6
6794342 2122740 4945.102 6
6794346 2122740 4945.2 6
6794349 2122740 4945.331 6
6794352 2122740 4945.364 6
6794355 2122740 4945.43 6
6794359 2122740 4945.528 6
6794362 2122740 4945.561 6
6794365 2122740 4945.627 6
6794368 2122740 4945.627 6
6794372 2122740 4945.791 6
6794375 2122740 4945.856 6
6794378 2122740 4945.922 6
6794382 2122740 4946.02 6
6794385 2122740 4946.119 6
6794388 2122740 4946,217 6
6794391 2122740 4946.381 6
6794395 2122740 4946.512 6
6794398 2122740 4946.447 6
6794401 2122740 4946.316 6
6794405 2122740 4946.611 6
6794408 2122740 4946.709 .6
6794411 2122740 4946.841 6S 6794414 2122740 4946.972 6
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6794418 2122740 4947.07 6O 6794421 2122740 4947.136 5
6794424 2122740 4947.595 6
6794428 2122740 4947.726 3
6794431 2122740 4947.858 6
6794434 2122740 4947.989 6
6794437 2122740 4948.186 6
6794441 2122740 4948.317 .6
6794444 2122740 4948.547 6
6794447 2122740 4948.743 6
6794451 2122740 4949.006 6
6794454 2122740 4948.94 6
6794457 2122740 4949.071 6
6794460 2122740 4949.268 6
6794464 2122740 4949.432 6
6794467 2122740 4949.629 6
6794470 2122740 4949.695 5
6794231 2122743 4943.002 2
6794234 2122743 4943.232 .6
6794237 2122743 4943.297 6
6794241 2122743 4943.33 6
6794244 2122743 4943.428 6
6794247 2122743 4943.527 6
6794250 2122743 4943.494 6
6794254 2122743 4943.396 6
6794257 2122743 .4943.461 6O 6794260 2122743 4943.461, 6
6794264 2122743 4943.494 6
6794267 2122743 4943.527 6
6794270 2122743 4943.56 6
6794273 2122743 4943.592 6
6794277 2122743 4943.56 6
6794280 2122743 4943.625 6
6794283 2122743 4943.724 6
6794286 2122743 4943.789 6
6794290 2122743 4943.855 6
.6794293 2122743 4943.921 6
6794296 2122743 4944.019 6
6794300 2122743 4944.15 6
6794303 2122743, 4944.281 6
6794306 2122743 4944.314 4
6794309 2122743 4944.413 . 4
6794313 2122743 4944.445 6
6794316 2122743 4944.577 6
6794319 2122743 4944.61 6
6794323 2122743 4944.708 6
6794326 2122743 4944.741 6
6794329 2.122743 4944.839 . 6
6794332 2122743 4944.905 6
6794336 2122743 4944.97 6
6794339 2122743 4945.102 6O 679 4342 2122743 4945.167 6
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6794346 2122743 4945.266 6O 6794349 2122743 4945.331 6
6794352 2122743 4945.299 6
6794355 2122743 4945.43 6
6794359 2122743 4945.495 6
6794362 2122743 4945.561 6
6794365 2122743 4945.627 6
6794368 2122743 4945.692 6
6794372. 2122743 4945.856 6
6794375 2122743 4945.922 6
6794378 2122743 4946.02 6
6794382 2122743 4946.119 6
6794385 2122743 4946.217 6
6794388 2122743 4946.283 6
6794391 2122743 4946.381 6
6794395 2122743 4946.217 6
6794398 2122743 4946.283 6
6794401 2122743 4946.611 6
6794405 2122743 4946.644 6
6794408 2122743 4946.742 5
6794411 2122743 4946.906 4
6794414 2122743 4946.972 6
6794418 2122743 4947.103 5
6794421 2122743 4947.333 6
6794424 2122743 4947.464 6
6794428 2122743 4947.628 6. 6794431 2122743 4947.792 6
6794434 2122743 4947.956 6
6794437 2122743 4948.12 6
6794441 2122743 4948.284 6
6794444 2122743 4948.382 6
6794447 2122743 4948.547 6
6794451 2122743 4948.711 6
6794454 2122743 4948.907 6
6794457 2122743 4949.071 6
6794460 2122743 4949.498 6
6794464 2122743 4949.76 5
6794467 2122743 4949.4 6
6794470 2122743 4949.695 6
6794231 2122746 4943.002 3
6794234 2122746 4943.166 6
6794237 2122746 4943.199 6
6794241 2122746 4943.232 6.

6794244 2122746 4943.264 6
6794247 2122746 4943.363 6
6794250 2122746 4943.396 6
6794254 2122746 4943.396 6
6794257 2122746 4943.396 6
6794260 2122746 4943.461 6
6794264 2122746 4943.428 6

S 6794267- 2122746 4943.428 6
6794270 2122746 4943.527 6
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6794273 2122746 4943.494 6
6794277 2122746 4943.56 6
6794280 2122746 4943.592 6
6794283 2122746 4943.724 6
6794286 2122746 4943.757 6
6794290 .2122746 4943.855 6
6794293 2122746 4943.921 6
6794296 2122746 4943.986 6
6794300 2122746 4944.019 6
6794303 2122746 4944.216 6
6794306 2122746 4944.249 6
6794309 2122746 4944.314 6
6794313 2122746 4944.413 6
6794316 2122746 4944.511 6
6794319 2122746 4944.577 6
6794323 2122746 4944.675 6
6794326 2122746 4944.741 6
6794329 2122746 4944.839 6
6794332 2122746 4944.905 6
6794336 2122746 4944.97 6
6794339 2122746 4945.102 6
6794342 2122746 4945.134 6
6794346 2122746 4945.2 6
6794349 2122746 4945,266 6
6794352 2122746 4945.364 6
6794355 2122746 4945.43 6
6794359 2122746 4945.495 6
6794362 2122746 4945.561 6
6794365 2122746 4945.659 6
6794368 2122746 4945.758 6
6794372 2122746 4945.823 6
6794375 2122746 4945.922 6
6794378 '2122746 4946.02 6
6794382 2122746 4946.152 6
6794385 2122746 4946.283 6
6794388 2122746 4946.283 6
6794391 2122746 4946.348 6
6794395 2122746 4946.48 6
6794398 2122746 4946.545 6
6794401 2122746 4946.644 6
6794405 2122746 4946.709 6
6794408 2122746 4946.775 6

.6794411 2122746 4946.906 6
6794414 2122746 4947.103 6
67944.18 2122746 4947.201 6
6794421 2122746 4947.3 6
6794424 2122746 4947.497 6
6794428 2122746 4947.628 6
6794431 2122746 4947.759 6
6794434 2122746 4947.89 6
6794437 2122746 4947.956 6
6794441 2122746 4948.153 6
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6794444 2122746 4948.317 6O 6794447 2122746 4948.547 6
6794451 2122746 4948.711 6
6794454 2122746 4948.94 6
6794457 2122746 4949.203 6
6794460 2122746 4949.432 6
6794464 2122746 4949.334 6
6794467 2122746 4949.531 6
6794470 2122746 4949.629 5
6794234 2122750 4943.002 6
6794237 2122750 4943.133 6
6794241 2122750 4943.264 6
6794244 2122750 4943,297 6
6794247 2122750 4943.33 6
6794250 2122750 4943.33 6
6794254 2122750 4943.396 6
6794257 2122750 4943.363 6
6794260 2122750 4943.396 6
6794264 2122750 4943.461 6
6794267 2122750 4943.428 6
6794270 2122750 4943.527 6
6794273 2122750 4943,494 6
6794277 2122750 4943.56 6
6794280 2122750 4943.592 6
6794283 2122750 4943.658 6
6794286 2122750 4943.691 6O 6794290 2122750 4943.757 6
6794293 2122750 4943.822 6
6794296 2122750 4943.921 6
6794300 2.122750 4944.019 6
6794303 2122750 4944.183 6
6794306 2122750 4944.183 6
6794309 2122750 4944.281 6
6794313 2122750 4944.347 6
6794316 2122750 4944.445 6
6794319 2122750 4944.544 6
6794323 2122750 4944.675 6
6794326 2122750 4944.774 6
6794329 2122750 4944.839 6
6794332 2122750 4944.872 6
6794336 2122750 4944.938 6
6794339 2122750 4945.003 6
6794342 2122750 4945.102 6
6794346 2122750 4945.167 6
6794349 2122750 4945.233 6
6794352 2122750 4945.331 6
6794355 2122750 4945.397 6
6794359 2122750 4945.463 6
6794362 2122750 4945.561 6
6794365 2122750 4945.659 6O 6794368 2122750 4945.758 6
6794372 2122750 4945.856 6
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6794375 2122750 4945.922 6O 6794378 2122750 4945.987 6
6794382 2122750 4946.086 6
6794385 2122750 4946.217 6
6794388 2122750 4946.283 6
6794391 2122750 4946.381 6
6794395 2122750 4946.48 6
6794398 2122750 4946.578 6
6794401 2122750 4946.676 6
6794405 2122750 4946.742 6
6794408 2122750 4946.841 6
6794411 2122750 4946.972 6
6794414 2122750 4947.07 6
6794418 2122750 4947.169 4
6794421 2122750 4947.07 2
6794424 2122750 4947.398 2
6794428 2122750 4947.595 6
6794431 2122750 4947.694 6
6794434 2122750 4947.858 6
6794437 2122750 4947.989 6
6794441 2122750 4948.153 6
6794444 2122750 4948.284 6
6794447 2122750 4948.448 6
6794451 2122750 4948.612 6
6794454 2122750 4948.743 6
6794457 2122750 4948.907 6O 6794460 2122750 4949.104 6
6794464 2122750 4949.301 6
6794467 2122750 4949.465 6
6794470 2122750 4949.596 6
6794234 2122753 4943.002 6
6794237 2122753 4943.1 6
6794241 2122753 4943.297 6
6794244 2122753 4943.33 6
6794247 2122753 4943.232 6
6794250 2122753 4943.264 6
6794254 2122753 4943.33 6
6794257 2122753 4943.297 6
6794260 2122753 4943.297 6
6794264 2122753 4943.363 6
6794267 2122753 4943.527 6
6794270 2122753 4943.428 6
6794273 2122753 4943.527 6
6794277 2122753 4943.527 6
6794280 2122753 4943.56 6
6794283 2122753 4943.625 6
6794286 2122753 4943.658 6
6794290 2122753 4943.625 6
6794293 2122753 4943.789 6
6794296 2122753 4943.822 6O 6794300 2122753 4944.019 6
6794303 2122753 4943.986 6
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6794306 2122753 4944.15 6O 6794309 2122753 4944.249 6
6794313 2122753 4944.249 6
6794316 2122753 4944.413 6
6794319 2122753 4944,478 6
6794323 2122753 4944.577 6
6794326 2122753 4944.642 6
6794329 2122753 4944.741 6
6794332 2122753 4944.806 6
6794336 2122753 4944.839 6
6794339 2122753 4944.938 6
6794342 2122753 4945.036 6
6794346 2122753 4945.134 6
6794349 2122753 4945.2 6
6794352 2122753 4945.331 6
6794355 2122753 4945.397 6
6794359 2122753 4945.463 6
6794362 2122753 4945.528 6
6794365 2122753 4945.627 6
6794368 2122753 4945.725 6
6794372 2122753 4945.823 6
6794375 2122753 4945.889 6
6794378 2122753 4946.02 6
6794382 2122753 4946.086 6
6794385 2122753 4946.152 6
6794388 2122753 4946.25 6O 6794391 2122753 4946.316 6
6794395 2122753 4946.447 6
6794398 2122753 4946.5126
6794401 2122753 4946.644 6
6794405 2122753 4946.709 6
6794408 2122753 4946.808 6
6794411 2122753 4946.906 6
6794414 2122753' 4947.005 6
6794418 .2122753 4947.103 6
6794421 2122753 4947.169 6
6794424 2122753 4947.333 6
6794428 2122753 4947.497 6
6794431 2122753 4947.628 6
6794434 2122753 4947%79k 6
6794437 2122753 4947.923 6
6794441 2122753 4948.087 6
6794444 2122753 4948.186 6
6794447 2122753 4948.382 6
6794451 2122753 4948.612 6
6794454 2122753 4948.743 6
6794457 2122753 4948.875 6
6794460 2122753 4949.071 6
6794464 2122753 4949.236 6
6794467 2122753 4949.432 6O 6794470 2122753 4949.564 6
6794234 2122756 4943.035 4
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*6794237 2122756 4943.133 6
6794241 2122756 4943.232 6.0 6794244 2122756 4943.199 6
6794247 2122756 4943.232 6
6794250 2122756 4943.297 6
6794254 2122756 4943.33 6
6794257 2122756 4943.232 6
6794260 2122756 4943.33 6
6794264 2122756 4943.363 6
6794267 2122756 4943.396 6
6794270 2122756 4943.461 6
6794273 2122756 4943.428 6
6794277 2122756 4943.461 6
6794280 2122756 4943.527 6
6794283 2122756 4943.592 6
6794286 2122756 4943.592 6
6794290 2122756 4943.658 6
6794293 2122756 4943.789 6
6794296 -2122756 4943.921 6
6794300 2122756 4943.986 6
6794303 2122756 4943.921 . 6
6794306 2122756 4944.085 6
6794309 2122756 4944.15 6
6794313 2122756 4944.281 6
6794316 2122756 4944.281 6
6794319 2122756 4944.38 6O 6794323 2122756 4944.445 6
6794326 2122756 4944.577 6
6794329 2122756 4944.642 6
6794332 2122756 4944.741 6
6794336 2122756 4944.806 6
6794339 2122756 4944.938 6
6794342 2122756 4945.003 6
6794346 2122756 4945.102 6
6794349 2122756 4945.167 6
6794352 2122756 4945.299 6
6794355 2122756 4945,397 6
6794359 2122756 4945.463 6
6794362 2122756 4945.528 6
6794365 2122756 4945.594 6,
6794368 2122756 4945.725 6
6794372 2122756 4945.823 6
6794375 2122756 4945.856 6
6794378 2122756 4945.922 6
6794382 2122756 4946.02 6
6794385, 2122756 4946.119 6
6794388 2122756 4946.217 6
6794391 2122756 4946.283 6
6794395 2122756 4946.414 6
6794398 2122756 4946.48 6rn 6794401 2122756 4946.611 6
6794405 2122756 4946.775 6
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6794408 2122756 4946.873 6O 6794411 2122756 4946.972 6
6794414 2122756 4947.037 6
679441.8 2122756 4947.169 6
6794421 2122756 4947.234 6
6794424 2122756 4947.398 6
6794428 2122756 4947.529 6
6794431 2122756 4947.661 6
6794434 2122756 4947.792 6
6794437 2122756 4947.858 6
6794441 2122756 4948.054 6
6794444 2122756 4948.218 6
6794447 2122756 4948.448 6
6794451 2122756 4948.612 6
6794454 2122756 4948.776 6
6794457 2122756 4949.039 6
6794460 2122756 4948.94 6
6794464 2122756 4949.137 6
6794467 2122756 4949.301 6
6794470 2122756 4949.432 6
6794234 2122759 4943.035 6
6794237 2122759 4943.1 6
6794241 2122759 4943.1 6
6794244 2122759 4943.199 6
6794247 2122759 4943.199 6
6794250 2122759 4943.264 6O 6794254 2122759 4943.297 6
6794257 2122759 4943.232 6
6794260 2122759 4943.297 6
6794264 2122759 4943.297 6
6794267 2122759 4943.33 6
6794270 2122759 4943.363 6
6794273 2122759 4943.396 6
6794277 2122759 4943.428 6

~-6794280 2122759 4943.494 6
6794283 2122759 4943.56 6
6794286 2122759 4943.592 6
6794290 2122759 4943.658 6
6794293 2122759 4943.724 6
6794296 2122759 4943.888 6
6794300 2122759 4943,953 6
6794303 2122759 4943.986 6
6794306 2122759 4944.052 6
6794309 2122759 4944.019 6
6794313 2122759 4944.216 6
6794316 2122759 4944.314 6
6794319 2122759 4944.38 6
6794323 2122759 4944.478 6
6794326 2122759 4944.511 6
6794329 2122759 4944.61 6S 6794332 2122759 4944.642 6
6794336 2122759 4944.741 6
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6794339
O6794342

6794346
6794349
6794352
6794355
6794359
6794362
6794365
6794368
6794372
6794375
6794378
6794382
6794385
6794388
6794391
6794395
6794398
6794401
6794405
6794408
6794411
6794414
6794418
6794421
6794424
6794428
6794431
6794434
6794437
6794441
6794444
6794447
6794451
6794454
6794457
6794460
6794464
6794467
6794470
6794234
6794237
6794241
6794244
6794247
6794250
6794254
6794257
6794260
6794264
6794267

2122759 4944.872
2122759 4944.97
2122759 4945.102
2122759 4945.2
2122759 4945.233
2122759 4945.364
2122759 4945.463
2122759 4945.528
2122759 4945.594
2122759 4945.627
2122759 4945.725
2122759 4945.823
2122759 4945.922
2122759 4946.02
2122759 4946.119
2122759 4946.25
2122759 4946.348
2122759. 4946.447
2122759 4946.512
2122759 4946.611
2122759 4946.644
2122759 4946.709
2122759 4946.808
2122759 4946.906
2122759 4947.005
2122759 4947.07
2122759 4947.234
2122759 4947.365
2122759 4947.497
2122759 4947.628
2122759 4947.759
2122759 4947.956
2122759 4948.054
2122759 4948.186
2122759 4948.35
2122759 4948.514
2122759 4948.678
2122759 4948.875
2122759 4949,071
2122759 4949.137
2122759 4949.268
2122763 4943.232
2122763 4943.035
2122763 4943.002
2122763 4943.1
2122763 4943.133
2122763. 4943.232'
2122763 4943.232
2122763 4943.232
2122763 4943.232
2122763 4943.297
2122763 4943.33
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6794270 2122763 4943.33 6.6794273 2122763 4943.396 6
6794277, 2122763 4943.396 6
6794280 2122763 4943.527 6
6794283 2122763 4943.592 5
6794286 2122763 4943.625 6
6794290 2122763 4943.691 6
6794293 2122763 4943.757 6
6794296 2122763 4943.855 6
6794300 2122763 4943.888 6
6794303 2122763 4943.953 6
6794306 2122763 4943.986 6
6794309. 2122763 4944.085 6

.694132122763 4944.183 6
6794316 2122763 4944.216 6
6794319 2122763 4944.314 6
6794323 2122763 4944.38 6
6794326 2122763 4944.445 6
6794329 2122763 4944.511 6
6794332 2122763 4944.675 6
6794336 2122763 4944.774 6
6794339 2122763 4944.872, 6
6794342 2122763 4945.003 6
6794346 2122763 4945.134 6
6794349 2122763 4945.167 6
6794352 2122763 4945.233 6O 6794355 2122763 4945.364 6
6794359 ,2122763 4945.463 6
6794362 2122763 4945.528 6
6794365 2122763 4945.594 6
6794368 2122763 4945.659 6
6794372 2122763 4945.725 6
6794375 2122763 4945.791 6
6794378 2122763 4945.856 6
6794382 2122763 4945.955 6
6794385 2122763 4946.053 6
6794388 2122763 4946.152 6
6794391 2122763 4946.217 6
6794395 2122763 4946.316 6
6794398 2122763 4946.414 . 6
6794401 2122763 4946.512 6
6794405 2122763 4946.578 6
6794408 2122763 4946.676 6
6794411 2122763 4946.775 4
67944 14 2122763 4946.906 3
6794418 2122763 4947.005 4
6794421 2122763 4947.103 2
6794424 2122763 4947.234 6
6794428 2122763 4947.333 6
6794431 2122763 4947.464 6

S 6794434 2122763 4947.595 6
6794437 2122763 4947.726 6

Page! 5o ofj 0



6794441 2122763 4947.825 6O 6794444 2122763 4947.956 6
6794447 2122763 4948.054 6
6794451 2122763 4948.251 6
6794454 2122763 4948.415 6
6794457 2122763 4948.547 6
6794460 2122763 4948.645 6
6794464 2122763 4948.809 6
6794467 21,22763 4948.94 6
6794470 2122763 4949.071 6
6794473 2122763 4949.236 6
6794234 2122766 4943.428 1
6794237 2122766 4942.969 6
6794241 2122766 4942.969 6
6794244 2122766 4943.199 6
6794247 2122766 4943.166 6
6794250 2122766 4943.199 6
6794254 2122766 4943.199 6
6794257 2122766 4943.199 6
6794260 2122766 4943.199 6
6794264 2122766 4943.232 6
6794267 2122766 4943.264 6
6794270 2122766 4943.297 6
6794273 2122766 4943.33 6
6794277 2122766 4943.396 6
6794280 2122766 4943.428 6O 6794283 2122766 4943.527 6
6794286 2122766 4943.592 6
6794290 2122766 4943.724 6
6794293 2122766 4943.757 6
6794296 2122766 4943.822 6
6794300 2122766 4943.822 6
6794303 2122766 4943.888 6
6794306 2122766 4944.019 6
6794309 2122766 4944.117 6
6794313 2122766 4944.183 6
6794316 2122766 4944.249 6
6794319 2122766 4944.314 6
6794323 2122766 4944.413 6
6794326 2122766 4944.478 6
6794329 2122766 4944.544 6
6794332 2122766 4944.675 6
6794336 2122766 4944.774 6
6794339 2122766 4944.839 6
6794342 2122766 4944.938 6
6794346 2122766 4945.069 6
6794349 2122766 4945.167 6
6794352 2122766 4945.331 6
6794355 2122766 4945.364 6
6794359 2122766 4945.397 6O 6794362 2122766 4945.43 6
6794365 2122766 4945.528 6
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6794368O6794372
6794375
6794378
6794382
6794385
6794388
6794391
6794395
67943,98
6794401
6794405
6794408
6794411
6794414
6794418
6794421
6794424
6794428
6794431
6794434
6794437
6794441
6794444
6794447O 6794451
6794454
6794457
6794460
6794464
6794467
6794470
6794473
6794237
6794241
6794244
6794247
6794250
6794254
6794257-

*6,794260
6794264
6794267
6794270

*6794273
6794277
6794280
6794283
6794286
-6794290

2122766 4945.659
2122766 4945.725
2122766 4945.758
2122766 4945.856
2122766 4945.955
2122766 4946.053
2122766 4946.119
2122766 4946.217
2122766 4946.283
2122766 4946.381
2122766
2122766
2122766
2122766
2122766
2122766
2122766
2122766
2122766
2122766
2122766
2122766
2122766
2122766
2122766
2122766
2122766
2122766
2122766
2122766
2122766
2122766
2122766
2122769
2122769
2122769
2122769
2122769
2122769
2122769
2122769
2122769
2122769
2122769
2122769
2122769
2122769
2122769
2122769
2122769

4946.447
4946. 545
4946.64.4
4946.742
4946.841
4946.906
4947.037
4947.,169

4947.3
4947.43 1
4947.464
4947.562
4947.726
4947.825
4947.923
4948.054
4948.12

4948.415
4948.579
4948.678
4.948. 842
4948.842
4949.203
4942.936
4943.002
4943.166

4943.1
4943.133
4943.133
4943.068
49431166

4943.1
4943.199
4943.133

4943.1
4943.363
4943,428
4943.56

4943.625
4943.592

6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
5
4
4
4
5
3
6
6
6
6
5
6
6
5
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6

6794293 2122769 4943.691
6794296 '2122769 4943.757
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6794300 2122769 4943.757 6O 6794303 2122769 4943.888 6
ý6794306 2122769 4944.052 6
6794309 2122769 4944.085 6
6794313 2122769 4944.183 6
6794316 2122769 4944.249 6
6794319 2122769 4944.281 6
6794323 2122769 4944.413 6
6794326 2122769 4944.445 6
6794329 2122769 4944.544 6
6794332 2122769 4944.642 6
6794336 2122769 4944.741 6
6794339 2122769 4944.839 6
6794342 2122769 4944.97 6
6794346 2122769 4945.102 6
6794349 2122769 4945.233 6
6794352 2122769 4945.331 6
6794355 2122769 4945.331 6
6794359 2122769 4945.397 6
6794362 2122769 4945.463 6
6794365 2122769 4945.528 6
6794368 2122769 4945.594 6
6794372 2122769 4945.692 6
6794375 2122769 4945.758 6
6794378 2122769 4945.823 6
6794382 2122769 4945.856 6O 6794385 2122769 4945.922 6

*6794388 2122769 4946.02 6
6794391 2122769 4946.119 6
6794395 2122769 4946.184 6
6794398 2122769 4946.316 6
6794401 2122769 4946.348 6
.6794405 2122769 4946.414 6
6794408 2122769 4946.512 6
6794411' 2122769 14946.676 6
6794414 2122769 4946.808 6
6794418 2122769 4946.906 4
6794421 2122769 4946.742 6
6794441 2122769 4947.005 1
6794444 2122769 4947.333 2
6794447 2122769 4947.365 3
6794451 2122769 4947.792 5
6794454 2122769 4948.153 4
6794457 2122769 4947.956 6
6794460 2122769 4948. 12 6
6794464 2122769 4948.514 4
6794467 2122769 4948.809 6
6794470 2122769 4948.711 6
6794473 2122769 4948.94 6
6794237 2122773 4942.936 6
6794241 2122773 4942.969 6O 6794244 2122773 4942.969 6
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6794247 2122773 49,43.035 6O6794250 2122773 4943,068 6
6794254 2122773 4943.1 6
6794257 2122773 4943.1 6
6794260 2122773 4943.1 6
6794264 2122773 4943.1 6
6794267 2122773 4943.166 6
6794270 2122773 4943.199 6
6794273 2122773 4943.264 6
6794277 2122773 4943.33 6
6794280 2122773 4943.461 6
6794283 2122773 4943.527 6
6794286 2122773 4943.461 6
6794290 2122773 4943.592 6
6794293 2122773 4943.658 6
6794296- 2122773 4943.757 6
6794300 2122773 4943.757 6
6794303 2122773 4943.986 6
6794306 2122773 4944.019 6
6794309 2122773 4944.117 6
6794313 2122773 4944.216 6
6794316 2122773 4944.281 6
6794319 2122773 4944.347 6
6794323 2122773 4944.38 6
6794326 2122773 4944.478 6
6794329 2122773 4944.544 6O 6794332 2122773 4944.642 6
6794336 2122773 4944.741 6
6794339 2122773 4944.872 6
6794342 2122773 4944.938 6
6794346 2122773 4945.069 6
6794349 2122773 4945.167 6
6794352 2122773 4945.266 6
6794355 2122773 4945.331 6
6794359 2122773 4945.364 6
6794362 2122773 4945.495 6
6794365 2122773 4945.561 6
6794368 2122773 4945.594 6
6794372 2122773 4945.627 6
6794375 2122773 4945.692 6
6794378 2122773 4945.791 6
6794382 2122773 4945.758 6
6794385 2122773 4945.856 6
6794388 2122773 4945.922 6
6794391 2122773 4946.053 6
6794457 2122773 4947.956 6
6794460 2122773 4948.054 6
6794464 2122773 4948.317 6
6794467 2122773 4948.382 6
6794470 2122773 4948.481 6
6794473 2122773 4948.711 6
6794237 2122776 4942.936 6
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6794241 2122776 4942.936 6

6794244 2122776" 4943.002 6,
6794247 -2122776 4943.068 6

6794250 2122776 4943.1 6

6794254 2122776 4943.133 6

6794257 2122776 4943.068 6

6794260 2122776 4943.1 6

6794264 2122776 4943.133 6

6794267 2122776 4943.133 6

6794270 2122776 4943.232 6

6794273 2122776 4943.264 4

6794277 2122776 4943.297 6

6794280 2122776 4943.232 6

6794283 2122776 4943.494 6

6794286 2122776 4943.527 6

6794290 2122776 4943.56 6

6794293 2122776 4943.625 6

6794296 2122776 4943.724 6

6794300 2122776 4943.888 6

6794303 2122776 4943.953 6

6794306 2122776 4944.052 6

6794309 2122776 4944.117 6

6794313 2122776 4944.183 6

6794316 2122776 4944.249 6

6794319 2122776 4944.347 6

6794323 2122776 4944.413 6

6794326 2122776 4944.478 6

.6794329 2122776 4944.544 6

6794332 2122776 4944.675 6

6794336- 2122776 4944.774 6

6794339 2122776 4944.905 6

6794342 2122776 4944.872 6

6794346 2122776 4945.036 6

6794349 2122776 4945.134 6

6794352 2122776 4945.2 6

6794355 .2122776 4945,299 6

6794359 2122776 4945.331 6

6794362. 2122776 4945.364 6

6794365 2122776 4945.397 6

6794470 2122776 4948.218 6

6794473 2122776 4948.415 5

6794237 2122779 4943.068 3

6794241 2122779 4942.904 6

6794244 2122779 4942.969 6

6794247 2122779 4943.1 6

6794250 2122779 4943.068 6

6794254 2122779 4943.1 6

6794257 2122779 4943.068 6

6794260 2122779 4943.1 6

6794264 2122779 4943.068 6
6794267 2122779 4943.133 6

il 6794270 2122779 4943.1 6
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6794273 2122779 4.943.297 6
* 6794277 2122779 4943.33 6

6794280 2122779 4943.363 6
6794283 2122779 4943.428 6
6794286 2122779 4943.494 6
6794290 2122779 4943.428 6
6794293 2122779 4943.658 6
6794296 2122779 4943.757 6
6794300 2122779 4943.855 6
6794303 2122779 4943.953 6
6794306 2122779 4944.052 6
6794309 2122779 4944.15 6
6794313 2122779 4944.15 6
6794316 2122779 4944.216 6
6794319 2122779 4944.314 4
6794323 2122779 4944.413 2
6794326 2122779 4944.511 6
6794329 2122779 4944.577 6
6794332 2122779 4944.642 6
6794336 2122779 4944.774 6
6794339 2122779' 4944.872 6
6794342 2122779 4944.905 6
6794346 2122779 4945.003 6
6794349 2122779 4945.069 6
6794237 2122782 4943.002 5
6794241 2122782 4942.772 6
6794244 2122782 4942.904 6

'W 6794247 2122782 4943.002 6
6794250 2122782 4943.068 6
6794254 2122782 4943.1 6
6794257 2122782 4943.1 6
6794260 2122782 4943.133 6
6794264 2122782 4943.1 6
6794267 2122782 4943.1 6
6794270 2122782 4943.232 6
6794273 2122782 4943.232 6
6794277 2122782 4943.264 6
6794280 2122782 4943,297 6
6794283 2122782 4943.363 6
6794286 2122782 4943.363 6
6794290 2122782 4943.592 6
6794293 2122782 4943.592 6
6794296 2122782 4943.724 6
6794300 2122782 4943.822 2
6794303 2122782 4943.921 4
6794306 2122782 4943.986 4
6794309 2122782 4944.052 6
6794313 2122782 4944.15 6
6794316 2122782 4944.216 6

.6794319 2122782 4944.249 6
6794323 2122782 4944.314 6

* 6794326 2122782 4944.413 6
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6794329 2122782 4944.511 5
6794332 2122782 4944.577 4.6794336 2122782 4944.675 4
6794237 2122786 4942.969 2
6794241 2122786 4942.772 6
6794244 2122786 4942.936 6
6794247 2122786 4942.936 6
6794250 2122786 4943.035 6
6794254 2122786 4943.068 6
6794257 2122786 4943.068 6
6794260 2122786 4943.068 6
6794264 2122786 4943.035 6
6794267 2122786 4943.068 6
6794270 2122786 4943.133 6
6794273 2122786 4943.199 6
6794277 2122786 4942.969 6
6794280 2122786 4943.297 6
6794283 2122786 4943.396 6
6794286 2122786 4943.461 4
6794290 2122786 4943.592 4
6794293 2122786 4943.625 6
6794296 2122786 4943.691 6
6794300 2122786 4943.789 6
6794303 2122786 4943.855 6
6794306 2122786 4943.855 6
6794309 2122786 4943.921 6

* 6794313 2122786 4944.019 6
6794316. 2122786 4944.117 4
6794319 2122786 4944.216 2
6794323 2122786 4944.314 6
6794241 2122789 4942.772 5
6794244 2122789 4942.838 6
6794247 2122789 4942.904 6
6794250 2122789 4942.936 6
6794254 2122789 4942.969 6
6794257 2122789 4943.002 6
6794260 2122789 4943.068 6
6794264 2122789 4943.035 6
6794267 2122789 4943.035 6
6794270 2122789 4943.068 6
6794273 2122789 4943.166 6
6794277 2122789 4943.232 6
6794280 2122789 4943.264 6
6794283 2122789 4943.396 6
6794286 2122789 4943.494 6
6794290 2122789 4943.527 6
6794293 2122789 4943.494 6
6794296 2122789 4943.56 6
6794300 2122789 4943.658 6
6794303 2122789 4943.724 3
6794306 2122789 4943.953 6
6794309 2122789 4944.019 6

Page ( ofii7



6794241 2122792 4942.969 . 5
* 6794244 2122792 4942.838 6
is 6794247 2122792 4942.838 6

6794250 2122792 4942.936 6
6794254 2122792 4942.969 6
6794257 2122792 4943.002 6
6794260 2122792 4943.002 6
6794264 2122792 4943.035 6
6794267 2122792 4943.166 6
6794270 2122792 4942.969 6
6794273 2122792 4943.068 6
6794277 2122792 4943.1 6
6794280 2122792 4943.133 6
6794283 2122792 4943.199 6
6794286 2122792 4943.297 6
6794290 2122792 4943.33 6
6794293 2122792 4943.428 6
6794296 2122792 4943.494 6
6794241 2122796 4942.969 6
6794244 2122796 4942.739 5
6794247 2122796 4942.805 6
6794250 2122796 49412.871 6
6794254 2122796 4942.871 6
6794257 2122796 4942.904 6
6794260 2122796 4942.904 6
6794264 2122796 4942.904 6. 6794267 2122796 4942.871. 6
6794270 2122796 4943.035 6
6794273 2122796 4943.068 6
6794277 2122796 4943.133 6
6794280 2122796 4943.396 6
6794283 2122796 4943.494 6
6794241 2122799 4942.969 3
6794244 2122799 4943.494 2

674272122799 4942.772 .5

6794250 2122799 4942.805 6
6794254 2122799 4942.936 6
6794257 2122799 4942.969 5
6794260 2122799 4942.805 6
6794264 2122799 4942.969 6
6794267 2122799 4942.904 6
6794270 2122799 4943.199 6
6794241 2122802 4942.28 6
6794244 2122802 4942.707 5
6794247 2122802 4942.772 3
6794250 2122802 4942.739 4
6794254 2122802 4942.805 6
6794257 2122802 4942.477 6
6794241 2122805 4942.215 6

6794244 2122805 4942.543 2

Page- of
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ENERGYSOLUTIONS

EC-1909
Revision 6

STANDARD PROCTOR FORM
(Graph)

PROJECT:

SAMPLE NAME:

ASTM D-698

CAN MW 11E.(2) CLASS A OTHER UMTRA

DATE:; 8/4/2010RADON BARRIER # 5 (B)

METHOD: A [ I C
Pc= 1.6 % PF = 98 %

*OVERSIZED CORRECTION*
STANDARD MAX. DRY'

UNIT WEIGHT (Std-y d,.,•): 116.2 lbf/ft3

STANDARD OPTTMUM, I

WATER CONTENT (Std-w oPt): 13.2 %

CORR. MAX. DRY UNIT
WEIGHT (Std-7 -yi,,: N/A lbf/ft3

CORR. OPTIMUM WATER
CONTENT (Std-w OP): N/A %

130.0- . .

125.0 ! 100%Saturation

12.0 ti 1 '120.0 ---- --- -- ",--- -- -- (Gs) 2.6- --- --

120.0 I I

.-, --

t" i II! -' -. 1 1- i~ I~

100.0

95.0 ' 1t

0.0 5.0 10.0 15.0 20.0 25.0, 30.0 35.0

Water Content - w - %
* ASTM D-698

TESTED BY: A- A At,,ý DATE: 8/4/2010

- QA/QC APPROVAL
"-5 -170.'1(

DATE



ENERGYSOLUTIONS
EC-1909

Revision 6

STANDARD PROCTOR FORM
* (Calculations)

PROJECT: CAN

SAMPLE NAME:

ASTM D-698 IV

Type of Rammer: Ma

vMW ;11E.(2) !CLASS A

RADON BARRIER # 5 (B)

OTHERt UMTRA

_DATE: 8/4/2010

Estimated Specific Gravity = 2.60 (Gs)

As Received Water Content 4 %

EETHOD:

Liual Preparation Method: Dry

Test Number 1 2 3 4 5 6

Water Added 2% 4% 6% 8% 10%

Cylinder & Soil Wt. 6023 6229 6259 6248 6203

Cylinder Wt. 4263 4263 4263 4263 4263

Wet Soil Wt. 1760 1966 1996 1985 1940

Wet Density (lbs/ft3) 116.4 130.0 132.0 131.3 128.3

ASTMD2216 (110- C ± 5-C)

Container Number 1 2 3 4 5

Container & Wet Soil
Weight (g) 487.6 498.5 514.4 445.5 463.0

Container & Dry Soil
Weight (g) 446.8 449.3 456.0 390.6 399.8

Water Weight,(g) 40.8 49.2 58.4 54.9 63.2

Container & Dry Soil
Weight (g) 446.8 449.3 456.0 390.6 399.8

Container Weight (g) 52.7 52.7 50.5 52.1 51.8

Dry Soil Weight 394.1 396.6 405.5 338.5 348.0

Moisture Content
(% of Dry Weight) 10.4 12.4 14.4 16.2 18.2

Dry Density

(lbs/ft3) 105.5 115.7 115.4 113.0 108.6

Wet Density =
Wet Soil Weight

Volume of the mold
Wet Density x 100
100 + % moisture

TESTED BY: A _ DATE: 8/4/2010

QA/0C APPROVAL

IF -30 -10
DATE

OA/OC APPROVAL DATE



ENERGYSOLUTIONS

EC-1908
Revision 5

SOIL CLASSIFICATION FORM
I I

PROJECT: CAN :MW ___lle.(2) CLASS A Other! UMTRA

SAMPLE NAME: radon barrier # 5 (B) DATE: 8/4/2010

GRADATION AS RECEIVED AS TESTED MOISTURE DETERMINATION
SCREEN WEIGHT DRY PERCENT PERCENT # -

SIZE (g) RETAINED PASSING

3" CONTAINER & WT. N/A N/A
AGGREGATE (g)
CONTAINER &

1-1 /2" DRY AGGREGATE N/A N/A

1" CONTAINER N/A N/A

MASS (g) I._
PERCENT3/ 4" 'I MOISTURE N/A N/A

3 / 8" 86.0 2 98 GRADATION TEST

#4 1001.0 29 68 PERCENT GRAVEL 32

-#4 2,361.0 68 PERCENT SAND N/A

TOTAL 3,448.0 100 PERCENTFINE N/A
DRY MASS SAND

PERCENT SILT &
#8 CLAY N/A

#16 ATTERBERG LIMITS

#30 LIQUID LIMIT M !

#40 PLASTIC LIMIT E

#100 IPLASTIC INDEX j*F t,2

#20 [CLASSEFICATION L\V'
-#00GREY IN COLOR AND CONSISTS OF MOSTLY FINES-4200

TOTAL
MASS

TEST RESULTS: PASS FAIL B Date 8/4/2010

-QAIQC APPROVAL DATE

S



JOHANSEN AND TUTTLE ENG.
SIEVE ANALYSIS

Proiect: UMTRA

Material Source: RADON BARRIER # 5B

Test Method: ASTM C-136

Date: 8/4/2010

Test #: R.B 5B

Dry Wt: 2397

sieve size weight + weight of material percent percentmaterial sieve weight retained passing specs
1/4" 1368 1368 0 0.00% 100.0

NO.4 1306 1280, 26 1.08% 98.9

NO.10 1043 1010 33 1.38% 97.5

NO.40 913 888 25 1.04% 96.5

NO.200 709 678 31 1.29% 95.20

*note: all weights are in grams.

Remarks:

Tested By: Lynn Tuttle

A Ur- C-ýý

140,17e /1r



Johansen and Tuttle Engineering
Atterberg Limits

Date: 8-A-,i0

Project: ,,r----A

Location: . ,

Material Source: o 1•oy-ri"-

Sample No.: 57 (r)
Tested.by: -Liquid Limit

I

I.. Trial No. L..__
2. Dish No.

3. No. of blows (N)

4. Wt. Dish + Wet Soil 39 5 __ ,__- _

5. W. Dish + Dry Soil , 2",---

6. Wt. Dish 14,.z.- a, __ . ...

7. Wt. Water 4-5 ,

8. Wt Dry Soil 5-6 I __________

9. % Moisture 7/8 .

10. Wn (fine#9) S,. 4SZb

11. Fn (No. of blows)

12. Average Liquid Limit -

Plastic Limit

1. Trial No.

2. Dish No. 3
S. 3.t Dish + Wet Soil 0, 7 7 L
4. Wt, Dish + Dry Soil 11,1- 7
5. Wt. Dish

6. Wt. Water 3-4 L Z L- ...

7. Wt. Dry Soil 4-5 , ,

8. % Moisture OR S , We

9. Average Plastic Limit ,,

N

20

21

22

23

24

25

26

27

28

29

30

FN

0.974

0.979

0.985

0.995

1

1.005

1.009

1.014

1.018

1,022

LL = (Fn)(Wn)

Fn = N/25

WN = % moisture

Note: this formula

used only with one

point method.

Liquid Limit (LL) = ' 5 t - I

Plastic Limit (PL) = 1 I P,

Plastic Index (P1) = I'5, 3

Unified Classification .L

Remarks:



ENERGYSOLUTIONS

EC-1909
Revision 6

STANDARD PROCTOR FORM
(Graph)

PROJECT: CAN MW 11E.(2) CLASS A 0O'HER UMTRA

DATE: 8/4/2010SAMPLE NAME: RADON BARRIER # 6 (B)

ASTM D-698 METHOD: A B C
Pc = 3.4 % PF = 97 %

*OVERSIZED CORRECTION*
STANDARD MAX. DRY'

UNIT WEIGHT (Std-¥y j,,): 117.5 llbf/ft3

STANDARD OPTVIMUMI
WATER CONTENT (Std-w OPt): 13.1 1%

CORR. MAX. DRY UNIT
WEIGHT (Std-y•, J: N/A lbf/ft3

CORR. OPTIMUM WATER
CONTENT (Std-w OPt): N/A %

.... 100% Saturation
125.0 1 . .. 1 (Gs) =2.6II I • i it I .......l.tII - -

120.

: - -.------ .- -- i
110.0 . ..

1 - 1

N: ti" I L I

-F -F- -- I..L

I I

95.0 11 . . . .1x 1

0.0 5.0 10.0 15.0 20.0 25.0 30.0 35.0

Water Content - w -%
*ASTMD-698

TESTED BY: SA ,17,-6 DATE: 8/4/2010

/DAROVE DATE

jaýq- 4-1,5-



ENERGYSOLUTIONS
EC-1909

Revision 6

STANDARD PROCTOR FORM
(Calculations)

PROJECT: CAN 'MW I_11E.(2) CLASS A

SAMPLE NAME:. RADON BARRIER # 6 (B)

OTHER. UMTRA

DATE: 8/4/2010

Estimated Specific Gravity = 2.60 (Gs)

As Received Water Content 4 %

ASTM D-698

Type of Rammer:

METHOD:

Manual Preparation Method: Dry

Test Number 1 2 3 4_ 5 6 7

Water Added 2% 4% 6% 8% 10%

Cylinder & Soil Wt. 6041 6230 6279 6270 6231

Cylinder Wt. 4263 4263 4263 4263 4263

Wet Soil Wt. 1778 1967 2016 2007 1968

Wet Density (lbs/ft3) 117.6 130.1 133.3 132.7 130.2

ASTMD2216 (1100 C ±5y C)PQ

Container Number 1 2 3 4 5
Container & Wet Soil

Weight (g) 493.6. 502.5 498.5 404.4 471.0

Container & Dry Soil
Weight (g) 453.8 455.0 443.4 357.3 410.2

Water Weight (g) 39.8 47.5 55.1 47.1 60.8

Container & Dry Soil
Weight (g) 453.8 455.0 443.4 357.3 410.2

Container Weight (g) 51.4 52.1 52.9 50.1 53.1

Dry Soil Weight 402.4 402.9 390.5 307.2 357.1

Moisture Content
(% of Dry Weight) 9.9 11.8 14.1 15.3 17.0

Dry Density

(lbs/fl3) 107.0 116.4 116.8 115.1 111.2

Wet Dnsity Wet Soil Weight
Wet Density = Volume of the mold

TESTED BY: CW•VSLFPE,-- 5

Dry Density = Wet Density x 100
100 + % moisture

DATE: 8/4/2010

K,_ i"

OA/OC APPROVAL
._A--- I

DATE
QA/ C APPROVAL

1,2ý ý Wý



ENERGYSOLUTIONS

EC-1908
Revision 5

SOIL CLASSIFICATION FORM

PROJECT: CAN MW 1_lle.(2) :CLASS A Other' UMTRA

SAMPLE NAME: j RADON BARRIER 6 (B) DATE: 8/4/2010

GRADATION AS RECEIVED AS TESTED MOISTURE DETERMINATION

SCREEN WEIGHT DRY PERCENT PERCENT +#4 -#4
SIZE (g) RTINE PASSINGI

3" CONTAINER & WT. N/A N/A
AGGREGATE (g)

1-1 / 2" CONTAINER & N/A N/A
DRY AGGREGATE

1" CONTAINER N/A N/A
MASS (g)
PERCENT N/A

3 / 4" :,i• MOISTURE NIA_ N/A

3 / 8" 148.0 3 97 GRADATION TEST

#4 1425.0 33 64 PERCENT GRAVEL 36

-#4 2,789.0 64 PERCENT SAND N/A

TOTAL 4,362.0 100 PERCENT FINE
DRY MASS SAND 1N/A

PERCENT SILT & N/A#8 CLAY N/A

#16 ATTERBERG LIMITS

#30 LIQUID LIMIT RF

#40 PLASTIC LIMIT #

#100 PLASTIC INDEX " ! \..

#200 [CLASSIFICATION[ L,_ )J

-4200 GREY IN COLOR AND CONSISTS OF MOSTLY FINES-#200

TOTAL
MASS

TEST RESULTS: FAIL By: Date 8/4/2010

QA/QC AX0VLDATE



JOHANSEN AND TUTTLE ENG.
SIEVE ANALYSIS

Project: UMTRA

Material Source: RADON BARRIER # 68

Test Method: ASTM 0-136

Date: 8/4/2010

Test k R.B. 6B

Dry Wt: 1568

size weight + weight of material percent percent
material sieve weight retained pas ing

114" 1368 1368 0 0.00% 100.0

NO.4 1288 1280 8 0.51% 99.5

NO.10 1024 1010 14 0.89% 98.6

NO.40 914 888 26 1.66% 96.9

NO.200 726 678 48 3.06% 93.88

*note: all weights pre in grams.

Remarks:

Tested By: Lynn Tuttle



Johansen and Tuttle Engineering
Atterberg Umits

Date: S - %-/o

Project: uLM.Ti On A

Location: --- r.r'. Ft.,,r-r--'c--

Material Source: . -

Sample No.: (ec )

Liquid Limit Tested by:

1. TriaiNo.

2. Dish No, 4H I 7
3. No. of blows (N) Z1 7 Z-?

4. -t Dish + Wet Soil 3 1

5. Wt. Dish + Dry Soil

6. Wt. Dish 15"-O 7

7. Wt. Water 4-5 .Z,

8. Wt Dry Soil 5-6

9. % Moisture 7/8 3o, 7S- '"I

10. Wn (line#9)

11. Fn (No. of blows) ,

12. Average Liquid Limit S o. ,

Plastic Limit

1. Trial No.

2. Dish No.

3. Wt Dish + Wet Soil .. L,9

4. Vt, Dish + Dry Soil
5. Wt. Dish ',-"t•.".

6. Wt. Water 3-4

7. Wt. Dry Soil 4-5 7
8. % Moisture 8/7 (• (I (,-ý
9. Average Plastic Limit C, 17,0

N FN

20 0.974

21 0.979

22 0.985

23 0.99

24 0.995

25 1

26 1.005

27 1.009

28 1.014

29 1.018

30 1.022

LL = (Fn)(Wn)

Fn = N/25

WN = % moisture

Note: this formula

used only with one

point method.

Liquid Limit (LL) , 3 0. A

Plastic Limit (PL)= =

Plastic Index (PI) =

.Unified Classification = C. L

Remarks:



ENERGYSOLUTIONS

EC-1909
Revision 6

STANDARD PROCTOR FORM
(Graph)

PROJECT: CAN MW 11E.(2) CLASS A 01 [HER NM
DE :8I I
DATE: 1 8/4/2010 1SAMPLE NAME: RADON BARRIER # 7 (B)

ASTM D-698 METHOD: A C
Pc= 1.6 % PF = 98 %

STANDARD MAX. DRYi
UNIT WEIGHT (Std-yd,,mt):l 118.6 lbf/ft3

STANDARD OPTIM2UM ,

WATER CONTENT (std-w Op):!il2C'O/,,r ))

TESTED BY: 1=-Kj~ DATE: 8/4/2010

2r- 5ý0-1/0
DATE0A/0C APPROVAL

OAIOC APPROVAL DATE

,14,Te 
A -ýý



ENERGYSOLUTIONS

EC-1909
Revision 6

STANDARD PROCTOR FORM
(Calculations)

PROJECT: CAN .MW 'I11E.(2) CLASS A

SAMPLE NAME: RADON BARRIER # 7 (B)

OTHER_ _UMTRA

DATE: 8/4/2010
STANDARD PROCTOR FORM(Calculations)

ASTM D-698

Type of Rammer:

METHOD:

Manual

A WC _

Preparation Method: Dry

Estimated Specific Gravity = 2.60 (Gs)

As Received Water Content 4 %

Test Number I i 2 - 3 4 5 6 7

Water Added 2% 4% 6% 8% 10%

Cylinder & Soil Wt. 6041 6243 6289 6263 6228

Cylinder Wt. 4263 4263 4263 4263 4263

Wet Soil Wt. 1778 1980 2026 2000 1965

Wet Density (bs/ft3) 117.6 131.0 134.0 132.3 130.0

ASTMD2216 (110' C ± 5' C)

Container Number 1 2 3 4 5

Container & Wet Soil
Weight (g) 511.3 502.3 545.2 500.2 517.3

Container & Dry Soil
Weight (g) 473.1 456.0 487.6 440.3 452.6

Water Weight (g) 38.2 46.3 57.6 59.9 64.7

Container & Dry Soil
Weight (g) 473.1 456.0 487.6 440.3 452.6

Container Weight (g) 50.9 49.8 50.4 51.0 50.6

Dry Soil Weight 422.2 406.2 437.2 389.3 402.0

Moisture Content
(% of Dry Weight) 9.0 11.4 13.2 15.4 16.1

Dry Density

(lbs/ft3) 107.8 117.6 118.4 114.6 111.9

Wet Density = Wet Soil Weight
Volume of the mold

Dry Density =Wet Density x 100
100 + % moisture

TESTED BY: , ' ýat- C9-l DATE: 8/4/2010

,?. 3oto
DATEOA/OC APPROVAL

OA/OC APPROVAL DATE



ENERGYSOLUTIONS

EC-1908
Revision 5

SOIL CLASSIFICATION FORM

PROJECT: 'CAN _MW i __11e.(2) CLASS A Other UMTRA

SAMPLE NAME:' radon barrier 7 (b) DATE: 81412010

GRADATION AS RECEIVED AS TESTED MOISTURE DETERMINATION

SCREEN WEIGHT DRY PERCENT PERCENT - J #4
SIE(g) ýRETAINED PASSING

CONTAINER & WT. N/A N/A
3"_______ AGGREGATE (g) N/AN/A

1-1 / 2" CONTAINER & N/A N/A
DRY AGGREGATE

1" CONTAINER N/A N/A
3/4MASS (g)

PERCENT N/A N/A
MOISTUREN

3./ 8" 56.0 2 98 GRADATION TEST

#4 986.0 28 70 PERCENT GRAVEL 30

-#4 2,483.0 70 PERCENT SAND N/A

DRTAS 3,525.0 100 PERCENT FINE N/A
DR_______ MASSSAND

#8 PERCENT SILT & N/A
#8__ __ _ _ _ CLAY _ _ _ _

#16 ATTERBERG LIMITS

#30 LIQUID LIMIT

#40 PLASTIC LIMIT\b

#100 PLASTIC INDEX X \Au3
4200 [CLASSIFICATION I 6W~

GREY IN COLOR AND CONSISTS OF MOSTLY FINES
#200

TOTAL_
MASS

TEST RESULTS: P FAIL By: __V__ _ _ Date 8/4/2010

QA/QC APPROVAL DATE



JOHANSEN AND TUTTLE ENG.
SIEVE ANALYSIS

Project: UMTRA

Material Source: RADON BARRIER # 7B

Test Method: ASTM C-136

Date: 814/2010

Test #: R.B. 7B

Dry Wt: 1923

weight + weight of material percent percentsieve sizespcmaterial sieve weight retained passing specs

1/4" 1368 1368 0 0.00% 100.0

NO.4 1291 1280 11 0.57% 99.4

NO.10 1038 1010 28 1.46% 98.0

NO.40 929 888 41 2.13% 95.8

NO.200 736 678 58 3.02% 92.82

*note: all weights are in grams.

Remarks:

Tested By: Lynn Tuttle

q.,t g



Johansen and Tuttle Engineering
Afterberg Limits

Date: ý -9-/0

-Project: Uk AAT F=>A-

Location: IF-tn 90-rr-ý e.r-

Material Source: 3o.. ,-'--."

Sample No.: 70 3

Tested by:-ALiquid Limit
V

1. Trial No. ?-

2. Dish No. -

3. No. of blows (N)

4. Wt. Dish+ +Wet Soll

5. Wt. Dish + Dry Soil

6. W. Dish

7. Wt. Water 4-5 ,

B. Wt Dry Soil 5-6

9. %Moisture 7/8 ; ,.4-

10. Wn Oine#9)

11. Fn (No. of blows) ....

12. Average Liquid Limit SaZ, 2- 3 &

Plastic Limit

1. Trial No.

2. Dish No. .

3. Wt Dish + Wet Soil ,"--

4. Wt. Dish+ Dry Soll 1., a ,
5. VWt. Dish | ( z_. C? I

B. Wt. Water 3-4 .14
7. Wt. Dry Soil 4-5

8. %Moisture Wf7 . , .7, __ _ _ _

9. Average Plastic Limit LI .9 1-7, k I

N FN

20 0.974

21 0.979

22. 0.985

23 0.99

24 0.995

25 1

26 1.005

27 1.009

28 1,014

29 1.018

30 1.022

LL = (Fn)(Wn)

Fn = N125

WN = % moisture

Note: this formula

used only with one

point method.

Liquid Limit (LL) = 9?- -2..

Plastic Limit (PL) = 1[7,
Plastic Index (PI)= = . -

Unified Classification = .-

Remarks:

(~C 23~



JK7
/~jCfP EC- 1909

Revisimo 6

STANI)ARD PROCTOR FORM
(Graph)

' PROJECT: CAN _MW I E.(2) CLASS A OTHER UNIThrA

SAMPLE NAME:

ASTM D-698

RADON BARRIER 17 H

MEI-THOD: A •B C
PC- 9

DATE: 9/10/2010

- % Pv> ." %

STANDARD MAX. DRY
UNIT WEIGI-IT (std-y,•,,,,j,): 120.0 lbftft3

STANDARD OPTIMUM
WATER CONTENT (Std-w 'OP): 11.1 %

*OVERSIZED CORRECTION*
CORR. MAX. DRY UNIT

NAEIGHT (std-y ....... j: N/A Jbf/ft3

CORR. OPTIMUM WATER
CONTENT (Std-w 'OP: N/A %

130.0

125.0

Hý I 1--H I,'-
I I I I I \ 1 I If!!

F-1 I II KV •-L U-. 100% Saturation

(Gs)= 2.6I I I
I 177~
II I _____

H ý ! HAýH-
I I

K/I

- - I I I_ I

ILU.U

.-

.C)(D

115.0

110.0

[ [ I I I I i I 1 i I L + i I i I I I

I .I- Ii.. I I I
V 777 I ___ T 1.1..I I I . i......j - I I

J I I I N ' YI JIIII iIIII I I I

IN ] I, _• __ i,1_.1_1- _ iF-

Ii] III If II FTI-4Z FT 11 1
F-- > - •

105.0

100.0

95.0

0.0 5.0 10.0 15.0 20.0

Water Content - w- %
# ASTM D-698

TESTED BY: '

QA/QC APPROVAL•- -. ý- ýATE/•.5/o /a €i--o

25.0 30.0 35.0

DATE: 9/10/2010
TEP F& Ajo..v_, Acy nnm.•rr ,o.,,o le,,sr4,er•

R• Iopý
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EC- 1909
Revision 6

STANDARD PROCTOR FORM

PROJECT: CAN

SAMPLE NAME:

ASTM D-698 ,

Type of Rammer: M•

MW I_ IE.(2) CLASS A

RADON BARRIER 17 H

4ETI-OD:

~anual Preparation Method: Dry

OTHER UMTRA

DATE: 9/10/2010

Estimated Specific Gravity = 2.60 (G,)

As Received Water Content 6 "

Test Number 112 3 4 5 76

Water Added 2% 4% 6% 8% 10%

Cylinder & Soil Wt. 6011 6213 6286 6255 6201

Cylinder Wt. 4263 4263 4263 4263 4263

Wet Soil Wt. 1748 1950 2023 1992 1938

Wet Density (lbs/ft3) 115.6 129.0 133.8 131.7 128.2

ASTM1D2216 (I O1 C ± 5_C)

Container Number -- 2

Container & Wet Soil
Weight (g) 475.3 538.1 526.5 538.2 522.1

Container & Dry Soil
Weight (g) 447.1 496.8 475.8 474.6 455.0

Water Weight (g) 28.2 41.3 50.7 63.6 67.1

Container & Dry Soil
Weight (g) 447.1 496.8 475.8 474.6 455.0 1

Container Weight (g) 51.8 52.9 52.2 50.3 52.4

Dry Soil Weight 395.3 443.9 423.6 424.3 402.6

Moisture Content
(% of Dry Weight) 7.1 9.3 12.0 15.0 16.7

Diy Density

(lbs/ft3) 107.9 118.0 119.5 114.6 109.9 "

Wet Density =Wet Soil Weight
Volume of the mold

QA/QC APPR V1AL DATE

Dry Dnsity Wet Density x 100100 + % moisture

DATE: 9/10/2010

/0

Vn~ftr



EC- 1908
Revision 5

SOIL CLASSIFICATION FORM

PROJECT: CAN MW le.(2) CLASS A Other UMTRA

SAMPLE NAME: RADON BARRIER 17 H DATE: 9/10/2010

GRADATION AS RECEIVED AS TESTED MOISTURE DETERMINATION

SCREEN WEIGHT DRY PERCENT PERCENT +#4. -#4SIZE. g RETAINED PASSING

3" CONTAINER & WT. N/A N/A

_AGGREGATE (g)

1-1 / 2" CONTAINER & N/A N/A
DRY AGGREGATE

P, CONTAINER N/A N/A
MASS (g)

3 /4" 15.0 0 100 PERCENT N/A N/A
_____ ___ ____ ____ MOISTURE_ _ _ _ __ _ _ _ _ _

3 / 8" 415.0 8 92 GRADATION TEST

#4 .2152.0 39 53 PERCENT GRAVEL 47

-#4 2,891.0 53 PERCENT SAND N/A

TOTAL 5,473.0 100 PERCENT FINE

DRY MASS -' SAND 1

#8 PERCENT SILT & N/A
CLAY

#16 ATTERBERG LIMITS

#30 LIQUID LIMIT 30

#40 PLASTIC LIMIT 16

#100 PLA EX 14

#200 5 IIAINC

#20 /GREY IN COLOR AND CONSISTS OF MOSTLY FINES-#200

TOTAL
MASS

TEST RESULTS: PASS FAIL BY_ ..f < Date 9/10/2010

QA/QC APPROVAL DATE

3 of



JOHANSEN AND TUTTLE ENG.
SIEVE ANALYSIS

Project: UMTRA

Material Source: RADON BARRIER 17 H

Test Method: ASTM C-136

Date: 9/10/2010

Test #: R.B. 17H

Dry Wt: 1023

weight + weight of material percent percent
sieve size material sieve weight retained passing specs

3/8" 0 0.00% 100.0

NO.4 / 62 6.06% 93.9

NO.10 66 6.45% 87.5

NO.40 /" 53 5.18% 82.3 1

NO.200 / 44 4.30% 78.01
/

/

.note: all weights are in grams.

Remarks: material run as per astm c 136, performed to verify soil properties were

within project specifications.

Tested By: Lynn Tuttle

A Yr- )
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Johansen and Tuttle Engineering
Atterberg Limits

Date: 9 -It -- 16

Project: ,.. Iv- W-•- .

Location: - .

Material Source: t .

Sample No.: LPNA•,, A-,, ,

Tested by:,_ ,,,.. --. ,•
Liquid Limit

I

1. Trial No.

2. Dish No. 1 4-

3. No. ofblows (N)

4. Wt. Dish + Wet Soil

5. Wt. Dish + Dry Soil 2

6. Wt. Dish 9
7. Wt. Water 4-5

8. Wt Dry Soil 5-6

9. % Moisture 7/8

10. Wn (line#9) 7k 4 _ >O,

11. Fn (No. of blows) 1 6 at

12. Average Liquid Limit 6 ___, ______, , __

Plastic Limit

1. Trial No.
2. Dish No. •

3. Wt Dish + Wet Soil -

4. Wt. Dish + Dry Soil
5. Wt. Dish

6. Wt. Water 3-4

7. Wt. Dry Soil 4-5

8. % Moisture 6/7

9. Average Plastic Limit 1 4. .

N FN

20 0.974

21 0.979

22 0.985

23 0.99

24 0.995

25 1

26 1.005

27 1.009

28 1.014

29 1.018

30 1.022

LL = (Fn)(Wn)

Fn = N/25

WN = % moisture

Note: this formula

used only with one

point method.

Liquid Limit (LL)=

Plastic Limit (PL) = / (-,-,

Plastic Index (PI)

Unified Classification = C

Remarks: G LA-5-•FCATtOA" /4ýCSFC-T

A,7P L v O

too.0



Johansen and Tuttle
SAMPLING LOG

PROJECT:

SAMPLE NU

LOCATIO 1

OmTi-A CT'weL4 v&Uo OTHER

DATE: - C)- 10

! Cjell - KRpdof, Eodtier UWAp ob~o6 -op (Lkf-f :2 )
TEST(S) TO BE PERFORMED: SAMPLED BY:4!Jl

PROCTOR: K CLASSIFICATION: X LABORATORY

NA SOUNDNESS: LA ABRASION: ABSORPTION:

SPECIFIC GRAVITY: GRADATION:

COMMENTS:

PERMEABILITY:

ROCK

V-V- q- to - to

TEST(S) TO BE PERFORMED:

PROCTOR:

NA SOUNDNESS:

SPECIFIC GRAVITY:

COMMENTS:

SAMPLED BY: V-&iA ~{~C
CLASSIFICATION: • LABORATORY PERMEABILITY:

LA ABRASION: ABSORPTION:

GRADATION: X

SAMPLE NUMBER: MATERIA TYE SOIL ____ ROCK____

LOCATION: Ce - W•o ctf 0•r -o WLAf P

TEST(S) TO BE PERFORMED: SAMPLED BY:- V-•;' •

PROCTOR:. CLASSIFICATION: LABORATORY PERMEABILITY:

NA SOUNDNESS: LA ABRASION: ABSORPTION:

SPECIFIC GRAVITY: GRADATION:

COMMENTS:

Sampled by

9- Io- 1o
DATE QA/QC APPROVfL DATE

File Index. No-
I'a~- of-:!ý



3,L EC- 1909
Revision 6

STANDARD PROCTOR FORM
(Graoh)

. PROJECT:
CAN MW 11E.(2) CLASS A OTHER IIMTR A

SAMPLE NAME:

ASTM D-698

RADON BARRIER 18 H

METHOD: A [7 C Pc Ž

DATE: 9/10/2010

t. P,= )- %

*OVERSIZED CORRECTION*

STANDARD MAX. DRY
UNIT WEIGHT (Std-y ) ,,,,.: 119.8 lbf/ft3

STANDARD OPTIMUM

WATER CONTENT (Std-w o,',: 11.3 %

CORR. MAX. DRY UNIT
WE IGHI-T(Sd ,,,,:

CORR. OPTIMUM WATER

CONTENT (Std-w, OP'):

N/A Ibf/ftf3

N/A %

130.0 -1-+ I-T -'i z -- r I~ -ý+ 1 __J ______

- - --- • -Z iW W- I--I-- -I---- 100% Saturation __

125.0 I__ipi E•I iJ_ I ii I (Gs) 2.6 _
• ! I I I I \ t I W KII IL I_ _

--1--• ------- -I----. .
___ -1--T - _ i
1 iTI I i\ I - ---

II ! 1 1 . I. I N I I I I i

71115.0 . .1 ±i I~i i I.1 1 --!- 11

- I I I I I I I I 1 1 I + i I- • -•!1{l i -T r-#-- Ta I F --+i-I- -i-- -TI-I
T 110.0 I ,I I 'I ' K 7V

0 IJI IIV ~I __i11 • iT I}II1j1

r/L±.. 7-- -II , I--
o I 111t - ..~I.L ~i \Ii i •I I I. I

10. Ji I - ! i I I I I I I \ iFF

100.0,1 7, - -_- ,
S I i I -- F I I

95.04

0.0 5.0 10.0 15.0 20.0 25.0 30.0 35.0

Water Content - w - %
* ASTM D-698

TESTED BY: -Ar-- -

. QA/QC APPROVAL DATE

DATE: 9/10/2010

P-1 I 5F 5



DkN LP~C\ SOLUTIONS

EC- 1909
Revision 6

STANDARD PROCTOR FORM
(Ca lculaIntions)

PROJECT:, CAN MW IIE.(2) CLASS A OTHER UIMTRA

SAMPLE NAME:

ASTM D-698

RADON BARRIER 18 H

vIETH-OD:

Preparation Method: Dry

DATE: 9/10/2010

Estimated Specific Gravity = 2.60 (G,)

As Received Water Content 6 %Type of Rammer: Manual

Test Number 1 2 3 4 5 67

Water Added 2% 4% 6% 8% 10%

Cylinder& Soil Wt. 5987 6203 6279 6240 6187

Cylinder Wt. 4263 4263 4263 4263 4263

Wet Soil Wt. 1724 1940 2016 1977 1.924

Wet Density (Ibs/ft3) 114.0 128.3 133.3 130.8 127.2

ASTAfD2216 (110" C ± 5`C)

Container Number 1 2 3 4 5

Container & Wet Soil
Weight (g) 5.11.3 488.6 502.3 544.2 477.3

Container & Dry Soil
Weig"ht (g) 4179.2 450.2 455.7 486.4 422.1

Water Weight (g) 32.1 38.4 46.6 57.8 55.2

Container & Dry Soil
Weight (g) 479.2 450.2 455.7 486.4 422.1

Container Weight (g) 49.9 50.1 50.3 52.6 49.7

Dry Soil Weight 429.3 400.1 405.4 433.8 372.4

Moisture Content
(% of Dry Weight) 7.5 9.6 11.5 13.3 14.8

Dry Density

(lbs/ft3) •106.1 117.1 119.6 115.4 110.8

Wet Density = Wet Soil Weight
Volume of the mold

Wet Density x 100
100 + % moisture

TESTED BY:
A u,._ 1 - (IjkZ

DATE: 9/10/2010

QA/QC APPitc AL DATE

Po ýzop 5-



f'~ LkLL,~LLTX#c5 EC-] 908
Revision 5

SOIL CLASSIFICATION FORM

PROJECT: CAN m W I I e.(2) CLASS A Other UMTRA

SAMPLE NAME: RADON BARRIER 18 H DATE: 9/10/2010

GRADATION AS RECEIVED AS TESTED MOISTURE DETERMINATION

SCREEN WEIGI- DRY PERCENT . PERCENT +44 -1/4

SIZE (g) RETAINED PASSING

3" yCONTAINER & WT. N/A N/A
AGGREGATE (g)

1-1 /2" CONTAINER & N/A N/A
DRY AGGREGATE

I" !CONTAINER N/A N/A
MASS (g)

3 / 4" PERCENT N/A N/A

MOISTURE

3 / 8" 87.0 2 98 GRADATION TEST

#4 1253.0 35 63 PERCENT GRAVEL 37

-#4 2,236.0 63 PERCENT SAND N/A

TOTAL 3,576.0 100PERCENT FINE

DRY MASS _ __SAND

#8 IPERCENT SILT & N/A
8CLAY

#16 [ ATTERBERG LIMITS

#30 LIQUID LIMIT 30

#40 PLASTIC LIMIT 16

#100 PLASTIC INDEX 14

#200 [CLASSIFICATION CL

0 GREY IN COLOR AND CONSISTS OF MOSTLY FINES-#200

TOTAL
MASS

TEST RESULTS:

QA/QC APPROVAL

FAIL By: t ¢,@-{ Date 9/10/2010

DATE



JOHANSEN AND TUTTLE ENG.
SIEVE ANALYSIS

Project: UMTRA

Material Source: RADON BARRIER 18 H

Test Method: ASTM C--136

Date: 9/10/2010

Test#: R.B. 18H

Dry Wt: 1365

sieve size weight + weight of material percent percent
material sieve weight retained passing specs

3/8" 0 0.00% 100.0

NO.4 __ 78 5.71% 94.3

NO.10 83 6.08% 88.2

NO.40 78 5.71% 82.5

NO.200 62 4.54% 77.96

*note: all weights are in grams.

Remarks: material run as per astm c 136, performed to verify soil properties were

within proiect specifications.

Tested By: Lynn Tuttle

1q#f -i'r



Johansen and Tuttle Engineering
Atterberg Limits

Date: '6 - K.

Material Source: ! .. •,, ,Project: ( ) AA T ý-,

Location: ,r,.", , Sa'mple No.: -, 19,• / (

Tested by: ý - . d..Liquid Limit

1. Trial No.

2. Dish No.

3. No. of blows (N) 24-

4. Wt. Dish + Wet Soil _2-,.

5. Wt. Dish + Dry Soil 27,

6. Wt. Dish

7. Wt. Water 4-5

8. Wt Dry Soil 5-6

9. % Moisture 7/8 7C(

10. Wn (Iine#9)

11. Fn (No. of blows)

12. Average Liquid Limit

Plastic Limit

1. Thal No. ;7

2. Dish No.

3. Wt Dish + Wet Soil VI&.J44. • ,..

4. Wt. Dish + Dry Soil

5. Wt. Dish c[4

6. Wt. Water 3-4

7. Wt. Dry Soil 4-5 77Z

8. % Moisture 6R7

9. Average Plastic Limit /S.

N FN

20 0.974

21 0.979

22 0.985

23 0.99

24 0.995

25 1

26 1.005

27 1.009

28 1.014

29 1.018

30 1.022

LL = (Fn)(Wn)

Fn = N/25

WN = % moisture

Note: this formula

used only with one

point method.

Liquid Limit (LL)=

Plastic Limit (PL) = / ,

Plastic Index (Pl) 14-! 0

Unified Classification = C-L

Remarks:

ýý %ý



6~ .' ?LTlO
EC-1909

Revision 6

STANDARD PROCTOR FORM
(G ra ph)

PROJECT:

SAMPLE NAME:

CAN MW 11 E.(2) _ CLASS A OTHER INImRA

RADON BARRIER 19 H DATE: 9/10/2010

ASTM D-698 METHOD: A [B C PC %7~' Pl: %

* OVERSIZED CORRECTION*

STANDARD MAX. DRY
UNIT WEIGHT (stci-y,,,,,,) : 119.4 lbf/ft3

STANDARD OPTIMUM
WATER CONTENT (Std-w bp): 11.7 %

CORR. MAX. DRY UNIT
WEIG IT (std--y ,tj:

TESTED BY:

QA/QC APPROVAl" -/-•1'., DATE

DATE: 9/10/2010

4 rdISm f &0o-r/ S A~tCPFat Fne M~AY OrCA-j~' Sr 4-,

A5l-C 6111T ee927D o rv

/O fvý



Er~ F2rc;~ SoLuTIi*~
EC- 1909

Revision 6

STANDARD PROCTOR FORM
(Calculations)

PROJECT: CAN

SAMPLE NAME:

ASTM D-698 \

Type of Rammer: M•

MW 11 E.(2) CLASS A

RADON BARRIER 19 H

4ETI-OD:

anual Preparation Method: Dr.

OTHER iMTrRA

DATE: 9/10/2010

Estimated Specific Gravity = 2.60 (Gs)

As Received Water Content 6 %Y

Test Number 1 2 3 4 5 6, 7

Water Added 2% 4% 6% 8% 10%

Cylinder &.Soil Wt. 5963 6185 6281 6245 6187

Cylinder Wt. 4263 4263 4263 4263 4263

Wet Soil Wt. 1700 1922 2018 1982 1924

Wet Density (lbs/ft3) 112.4 127.1 133.5 131.1 127.2

ASTA1D2216 (IIOC1-5C) ± 5

Container Number 1 2 34 5

Container & Wet Soil
Weight (g) 478.3 469.3 500.3 485.7 496.7

Container & Dry Soil
Weight (g)

449.6 431.4 450.6 .-433.7 437.4

Water Weight (g) 28.7 37.9 49.7 52.0 59.3

Container & Dry Soil
Weight (g) 449.6 431.4 450.6 433.7 437.4

Container Weight (g) 52.4 49.7 50.1 50.0 49.6

Dry Soil Weight 397.2 381.7 400.5 383.7 387.8

Moisture Content
(% of Diy Weight) 7.2 9.9 12.4 13.6 15.3

Dry Density

(lbs/ft3) 104.9 115.6 118.7 115.4 110.4

Wet Density = Wet Soil Weight
Volume of the mold

D, ,,y Density =Wet Density x 100100 + % moisture

DATE: 9/10/2010
1

TESTEDBY:

QA/QC APPROVAL DATE

ýý ý 0-, S--



EC- 1908
Revision 5

SOIL CLASSIFICATION FORM

PROJECT: CAN MW I le.(2) CLASS A Other UMTRA

SAMPLE NAME: RADON BARRIER 19 H DATE: 9/10/2010

GRADATION AS RECEIVED AS TESTED MOISTURE DETERMINATION

SCREEN WEIGHT DRY, PERCENT PERCENT +84 -94
SIZE [ (g)_ RETAINED PASSING I_

CONTAINER & WT. N/A N/A
3" AGGREGATE (g)

1-1 /2" CONTAINER & N/A N/A
DRY AGGREGATE

CONTAINER N/A N/A
MASS (g)

3 / 4" PERCENT N/A N/A
MOISTURE

3/8" 456.0 13 87 [ GRADATION TEST

#4 998.0 29 57 PERCENT GRAVEL 43

-#4 1,963.0 57 PERCENT SAND N/A

TOTAL 3PERCENT FINEDRYTASS 3,417.0 100 SADN/A
DRY MASS SAND

#8 PERCENT SILT & N/A
CLAY

#16 ATTERBERG LIMITS

#30 LIQUID LIMIT 31

#40 PLASTIC LIMIT 16

#100 PLASTIC 15

#200 SSFICATION [CL
GREY IN COLOR AND CONSISTS OF MOSTLY FINES-#200I

TOTAL
MASS

TEST RESULTS: PA:SS FAIL By: Date 9/10/2010
v.

DATEQA/QC APPROVAL (6-

p,3bf 5-



JOHANSEN AND TUTTLE ENG.
SIEVE ANALYSIS

Project: UMTRA

Material Source: RADON BARRIER 19 H

Test Method: ASTM C-136

Date: 9/10/2010

Test #: R.B. 19 H

Dry Wt: 1287

sieve size weight + weight of material percent percent specs
I material sieve weight retained passing

3/8" 0 0.00% 100.0

NO.4 91 7.07% 92.9

NO.10 75 5.83% 87.1

NO.40 / 77 5.98% 81.1

NO.200,/I/ / 75 5.83% 75.29

I./

*note: all weights are in grams.

Remarks: material run as per astm c 136, performed to verify soil properties were

within project specifications.

Tested By: Lynn Tuttle

~•~Fvjt!zA~
7
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Johansen and Tuttle Engineering
Atterberg Limits

Date: 9 - / 0 - /0

Project: .LkW'n--A-

Location: C • c• , • _CM

Material Source: A,-r,ýv.j.

Sample No.: , -cU,', • (if)

Tested by: r1---TLiquid Limit
I

1. Trial No. I L_
2. Dish No.

3. No. of blows (N)

4. VVt. Dish + Wet Soil ?
5. Wt. Dish + Dry Soil . .!0 ___,___

6. Wt. Dish

7. Wt. Water 4-5

8. VVt Dry Soil 5-6

9. % Moisture 7/8

10. Wn (line # 9)

11. Fn (No. of blows) -
12. Average Liquid Limit

Plastic Limit

1. Trial No.

2. Dish No,

3. Wt Dish + Wet Soil 7ic,44

4. Wt. Dish + Dry Soll !!,I
5. Wt. Dish I

S. Wt. Water 3-4 1

7. Wt. Dry Soil 4-5

8. % Moisture 6/7

9. Average Plastic Limit /&

N FN

20 0.974

21 0.979

22 0.985,

23 0.99

24 0.995

25 1

26 1.005

27 1.009

28 1.014

29 1.018
3Jj 0 .2 2

LL = (Fn)(Wn)

Fn = N/25

WN = % moisture

Note: this formula

used only with one

point method.

Liquid Limit (LL) =3

Plastic Limit (PL) = / (; 4-

Plastic Index (PI) = /4.
Unified Classification = CL.

Remarks: -/Flr#71OA) /_j-c7-ff

z~u I~-P4-Z-t~ g 0e AW ,.'
J

7L{rf



6.7 RADON BARRIER LAYER

The initial cap layer is a 4 ft thick Radon Barrier Layer constructed of compacted clay
soil. The Radon Barrier will be a low-permeability clay layer that limits radon emissions
from the RRM and limits the infiltration of water from above.

6.7.1 Material

The Radon Barrier Layer will be constructed of processed Mancos Shale soil. The clay
soil will be produced on site by processing excavated Mancos Shale into a fine-grained
soil and adding water to bring the Mancos Shale soil to near optimum moisture content
for compaction.

Assessment tests shall be performed on radon barrier material to assure compliance with
specified requirements and to develop compaction requirements for placement. A
minimum of three tests for maximum dry density (ASTM'D 698), optimum moisture
content (ASTM D 2216) shall be performed for each type of soil observed to establish the
optimum moisture for radon barrier material placement. Mancos Shale soil produced for
Radon Barrier fill shall be tested to determine its maximum dry density and the optimum
moisture content. The moisture content shall be modified to'bring the fill to optimum for
compaction. As a minimum, perform the following soil tests on each 10,000 cu yds of
soil:

ASTM D 4318, Liquid Limit, Plastic Limit, and Plasticity Index of Soils
ASTM D 1140, Amount of Material in Soils Finer than the No. 200 Sieve
ASTM D 422, Standard Test Method for Particle-Size Analysis in Soil
ASTM D 698, Standard Test Methods for Laboratory Compaction Characteristics of Soil
Using Standard Effort.
ASTM D 2216, Laboratory Determination of Water (Moisture) Conteht of Soil and Rock
by Mass and/or ASTM D 4643, Determination of Water (Moistuie)':C6ntent of Soil by
the Microwave Oven Heating

6.7.2 Ground Preparation I

The interim cover layer beneath the proposed Radon Barrier Layer shall be prepared by
scarifying to a depth of one inch prior-to the placement of the initial lift of Radon Barrier
soil.

6.7.3 Lift Placement and Thickness

The Radon Barrier shall be constructed of fill materials placed in continuous lifts of
uniform thickness. The method of dumping and spreading radon barrier shall result in
loose lifts not to exceed 12". The CAES shall be used to direct fill placement, monitor
compaction, and record the location and thickness of each soil layer being placed.
Compaction equipment shall consist of footed rollers which have a minimum weight of
45,000 pounds and at least one foot for each 110 square inches of drum surface. The
length of each tamping foot shall be at least 6 inches, from the outside surface of the

Page 17 of 27



drum. During compaction operations, the spaces between the tamping feet shall be
maintained clear of materials which would impair the effectiveness of the tamping foot
rollers.

6.7.4 Inspection and Testing

The Quality Control (QC) Inspector shall visually inspect the processing of Mancos Shale
into clay soil, ground preparation, and fill placement operations. The QC Inspector shall
perform in-place density tests with companion moisture tests (optimum moisture plus or
minus 3%) to verify that the CAES compaction results in a density of at least 95% of the
material's maximum dry density according to ASTM D 698 Standard Test Methods for
Laboratory Compaction Characteristics of Soijl Using Standard Effort. The QC Inspector
shall verify that the Radon Barrier is constructed in accordance with Plans and
Specifications by checking and confirming:

" Fill material is properly moisture conditioned, one moisture content test will be
performed each day material is placed in accordance with (ASTM D 4643, ASTM D
4944, or ASTM D 4959);

" Material is placed in continuous uniform thickness lifts. The method of dumping and
spreading radon barrier shall result in loose lifts not to exceed 12".

* Radon Barrier soil is processed Mancos Shale;

* Tests have been performed on the processed shale soil to determine its maximum dry
density and optimum moisture content.

* Compaction - Radon Barrier fill is spread and compacted with a footed roller. The
compactor shall be equipped with a Computer Aided Earthmoving System and soil
placement and compaction shall be controlled by the CAES.

* Compaction by CAES - the QC inspector shall monitor CAES compaction by visually
inspecting the process and reviewing the computer records'•for each, layer of soil
placed.

* Compaction Verification, Tests -. Perform in-place density and moisture content tests
on compacted fill material in accordance with the following requirements:

o Vefification tests of in-place density shall be performed on initial layer of radon
barrier placed, and on any layers in which the CAES indicates that problems
occurred obtaining compaction.

o When verification in-place density and moisture content tests are performed on a
soil layer, a minimum of one test shall be preformed a minimum of 2 tests per
5,000 cubic yards of material placed.

o Compaction and moisture content tests shall be performed in accordance with the
following methods:

* ASTM D 1556 - Density and Unit Weight of Soil in Place by the Sand-
Cone Method

Page 18 of 27



" ASTM D 2216 - Standard Test Methods for Laboratory Determination of
Water (Moisture) Content of Soil and Rock by Mass

" ASTM D 6938 - In-Place Density and Water content of Soil and Soil-
Aggregate by Nuclear Methods (Shallow Depth

" ASTM D 4643 - Determination of Water (Moisture) Content of Soil by the
Microwave Oven Heating

Note: Companion sand cone tests and oven moisture tests must be performed
along with nuclear tests until a sufficient number have been performed to
demonstrate a clear correlation.

* After placement, moisture content shall be maintained or adjusted to meet criteria.

* Erosion that occurs in the fill layers shall be repaired and grades re-established.

* Freezing and desiccation of the Radon Barrier layer shall be prevented. If
freezing or desiccation occurs, the affected soil shall be removed or reconditioned
as directed.

Areas that have been repaired shall be retested as directed. Repairs to the Radon
Barrier layer shall be documented including location and volume of soil affected,
corrective action taken, and results of retests.

6.7.5 Initial and Confirmatory Surveys

Verification of the thickness of the Radon Barrier Layer will be performed by comparing
before and after surveys of the Layer by surveying or using CAES. Prior to placement of
the Radon Barrier Layer, an initial survey shall be performed of the section to be capped.
The initial survey will document the pre-cap geometry of the site. After the Radon
Barrier Layer has been installed, a post-installation survey will be performed on the top
of the Radon Barrier fill to confirm that the total fill thicknessis in accordance with the
plans and specifications.

6.8 INFILTRATION AND BIOINTRUSION BARRIER (GRAVEL)

Above the Radon' Barrier layer, a 6 inch thick Infiltration and Biointrusion Layer of
gravel will be placed to provide a barrier to burrowing animals, and a pathway for
drainage of water that has infiltrated through upper layers of the cap. The gravel will be a
sandy gravel with a gradation in accordance with project plans and specifications. Rock
shall be spread to the thickness indicated on the drawings or in accordance with
oversizing due to scoring criteria. Rock placement shall be guided by the Computer
Aided Earthmoving System to ensure that the appropriate thickness has been placed at all
locations. Stone with a D50 of 2 inches or less shall be compacted with a vibratory steel
drum.
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6.7 RADON BARRIER LAYER

The initial cap layer is a 4 ft thick Radon Barrier Layer constructed of compacted clay
soil. The Radon Barrier will be a low-permeability clay layer that limits radon emissions
from the RRM and limits the infiltration of water from above.

6.7.1 Material

The Radon Barrier Layer will be constructed of processed Mancos Shale soil. The clay
soil will be produced on site by processing excavated Mancos Shale into a fine-grained
soil and adding water to bring the Mancos Shale soil to near optimum moisture content
for compaction.

Assessment tests shall be performed on radon barrier material to assure compliance with
specified requirements and to develop compaction requirements for placement. A
minimum of three tests for maximum dry density (ASTM D 698), optimum moisture
content (ASTM D 2216) shall be performed for each type of soil observed to establish the
optimum moisture for radon barrier material placement. Mancos Shale soil produced for
Radon Barrier fill shall be tested to determine its maximum dry density and the optimum
moisture content. The moisture content shall be modified to bring the fill to optimum for
compaction. As a minimum, perform the following soil tests on each 10,000 cu yds of
soil:

ASTM D 4318, Liquid Limit, Plastic Limit, and Plasticity Index of Soils
ASTM D 1140, Amount of Material in Soils Finer than the No. 200 Sieve
ASTM D 422, Standard Test Method for Particle-Size Analysis in Soil
ASTM D 698, Standard Test Methods for Laboratory Compaction Characteristics of Soil
Using Standard Effort.
ASTM D 2216, Laboratory Determination of Water (Moisture) Content of Soil and Rock
by Mass and/or ASTM D 4643, Determination of Water (Moisture) Content of Soil by
the Microwave Oven Heating

6.7.2 Ground Preparation

The Jinterim Ccover layer beneath the proposed Radon Barrier Layer shall be prepared
by scarifying to a minimum depth of one inch prior to the placement of the initial lift of
Radon Barrier soil.

6.7.3 Lift Placement and Thickness

The Radon Barrier Layer shall be constructed of fill materials placed in continuous lifts
of uniform thickness. The method of dumping and spreading radon barrier shall result in
loose lifts not to exceed 12". Compaction equipment shall consist of rubber tired or
footed rollers compaction equipment which have a minimum weight of 45,000 pounds.
and at least one foot for each 110 square inches of drum surface. The length of each
tamping foot shall be at least 6 inches, from the outside surface of the drum. During
compaction operations, the spaces between the tamping feet shall be maintained clear of

U.S. Department of Energy Moab UMTRA Project
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materials which would impair the effectiveness of the tamping foot rollers. The in-place
material may contain particles up to four inches.

Placement of mancos shale will be visually inspected to make sure there are no locations
where rock type particles accumulate in a concentrated location. Particles found in a
concentrated location will be removed or reworked per QC direction.

6.7.4 Inspection and Testing

The Quality Control (QC) Inspector shall visually inspect the processing of Mancos
Shale into clay soil, ground preparation, and fill placement operations. The QC Inspector
shall perform in-place density tests with companion moisture tests (to verify optimum
moisture plus or minus 3% and of at least 95% of the material's maximum dry density
according to ASTM D 698 Standard Test Methods for Laboratory Compaction
Characteristics of Soil Using Standard Effort. The QC Inspector shall verify that the
Radon Barrier is constructed in accordance with Plans and Specifications by checking
and confirming:

" Fill material is properly moisture conditioned, one moisture content test will be
performed each day material is placed in accordance with (ASTM D 4643, ASTM D
4944, or ASTM D 4959);) moisture content plus or minus 3%.

" Material is placed in continuous uniform thickness lifts. The method of dumping and
spreading radon barrier shall result in loose lifts not to exceed 12".

" Radon Barrier soil is processed Mancos Shale;

" Tests have been performed on the processed shale soil to determine its maximum dry
density and optimum moisture content.

* Compaction - Radon Barrier fill is spread and compacted with rubber tired ora footed
roller compaction equipment-

* Compaction by CAES - the QC inspector shall monitor CAES compaction by visually
inspecting the process and reviewing the computer records for each layer of soil
placed.

" Verification tests of in-place density shall be performed on initial layer of radon
barrier placed, and on any layers in which the CAES indicates that problems occurred
obtaining compaction.

" Maximum particle size in the fill material shall be 4 inches

" Placement of mancos shale will be visually inspected to make sure there are no
locations where rock type particles accumulate in a concentrated location

Note: Companion sand cone tests and moisture tests must be performed along with
nuclear tests until a sufficient number have been performed to demonstrate a clear
correlation.

If CAES is not used the following testing requirements shall be followed:

U.S. Department of Energy Moab UMTRA Project
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Compaction Verification Tests - Perform in-place density and moisture content tests
on compacted fill material in accordance with the following requirements:

o When verification a representative sample from each principal type or
combination of blended Radon Barrier materials shall be tested to establish
compaction curves using ASTM D 698. A minimum of one set of compaction
curves shall be developed per 10,000 cubic yards of Radon Barrier material.

o In-place density and moisture content tests are performed on a soil layer; a
minimum of two tests shall be performed per 5,000 cubic yards or 135, 000
square feet of fill materialplaced.

o Fill material is properly moisture conditioned, one moisture content test will
be performed each day material is placed in accordance with (ASTM D 4643,
ASTM D 4944, or ASTM D 4959) moisture content plus or minus 3%.;

o Material is placed in continuous uniform thickness lifts. The method of
dumping and spreading radon barrier shall result in loose lifts not to exceed
12".

o Radon Barrier soil is processed Mancos Shale;

o Tests have been performed on the processed shale soil to determine its
maximum dry density and optimum moisture content.

o Compaction - Radon Barrier fill is compacted with rubber tired or footed
roller compaction equipment.

o Maximum particle size in the fill material shall be 4 inches

o Placement of mancos shale will be visually inspected to make sure there are
no locations where rock type particles accumulate in a concentrated location

* Compaction Verification Tests - Perform in-place density and moisture content tests
on compacted fill material in accordance with the following requirements:

oVerification tests of in-place density shall be performed on initial layer of radon
barrier placed, and on any layers in which the CAES indicates that problems
occurred obtaining compaction.

oWhen verification in-place density and moisture content tests are performed on a
soil layer, a minimum of one test shall be preformed a minimum of 2 tests per
5,000 cubic yards of material placed.

o Compaction and moisture content tests shall be performed in accordance with the
following methods:

" ASTM D 1556 - Density and Unit Weight of Soil in Place by the Sand-
Cone Method

" ASTM D 2216 - Standard Test Methods for Laboratory Determination of
Water (Moisture) Content of Soil and Rock by Mass

" ASTM D 6938 - In-Place Density and Water content of Soil and Soil-
Aggregate by Nuclear Methods (Shallow Depth

U.S. Department of Energy Moab UMTRA Project
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" ASTM D 4643 - Determination of Water (Moisture) Content of Soil by the
Microwave Oven Heating

" ASTM D 698, Standard Test Methods for Laboratory Compaction
Characteristics of Soil Using Standard Effort.

Note: Companion sand cone tests and oven moisture tests must be performed
along with nuclear tests until a sufficient number have been performed to
demonstrate a clear correlation.

" After placement, moisture content shall be maintained or adjusted to meet criteria.
" Erosion that occurs in the fill layers shall be repaired and grades re-established.
" Freezing and desiccation of the Radon Barrier 1Layer shall be prevented. If

freezing or desiccation occurs, the affected soil shall be removed or reconditioned
as directed.

" Areas that have been repaired shall be retested as directed. Repairs to the Radon
Barrier lLayer shall be documented including location and volume of soil
affected, corrective action taken, and results of retests.

6.7.5 Initial and Confirmatory Surveys

Verification of the thickness of the Radon Barrier Layer will be performed by comparing
before and after surveys of the Layer by surveying or using CAES. Prior to placement of
the Radon Barrier Layer, an initial survey shall be performed of the section to be capped.
The initial survey will document the pre-cap geometry of the site. After the Radon
Barrier Layer has been installed, a post-installation survey will be performed on the top
of the Radon Barrier fill to confirm that the total fill thickness is in accordance with the
plans and specifications.

6.8 INFILTRATION AND BIOINTRUSION BARRIER (GRAVEL)

Above the Radon Barrier lLayer, a 6 inch thick Infiltrdtion and Biointrusion Layer of
gravel will be placed to provide a barrier to burrowing animals, and a pathway for
drainage of water that has infiltrated through upper layers of the cap. The gravel will be a
sandy gravel with a gradation in accordance with project plans and specifications. Rock
shall be spread to the thickness indicated on the drawings or in accordance with
oversizing due to scoring criteria. Rock placement shall be guided by the Computer
Aided Earthmoving System GPS grade control to ensure that the appropriate thickness
has been placed at all locations. Stone with a D50 of 2 inches or lessThe Biointrustion
Layer shall be compacted with a vibratory steel drum.

6.8.1 Erosion Protection Materials Testing

Rock for the infiltration and biointrusion barrier layer shall be tested by a commercial
testing laboratory during production in accordance with the following:

U.S. Department of Energy Moab UMTRA Project
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EN FRGYNSOLUTIONS
RADON BARRIER LIFT APPROVAL FORM

1PROJECT:

W CORNERI,

Moab UMTRA Project OTHER

8/11/2010-DATE:
AA tA

6795379 N
2122085 E

6794951 N
.2122137 E

6794523 N
2122191 E

413 '1
P I • 6795284 N 212216f"E

EW: 130 X 0.557 72

NS: 428 X 0.221 95P1

428'

P2 428'

P3 .428'

P• 2 6794613'N.2122238 E

EW: 130 X 0.776 101

NS: 428 X 0.789 338

P 3 6794143N 2122251 E

EW: 130 X 0.459 - 60

NS: .428 X 0.8871 380- 1,285'

P4

EW: X__
NS: ____X "N-

P 5 5

Page 2 attached: Y FN

IDENTIFY LOTS ABOVE

LIFT ID: URAI. I100811-00 NW CORNER: 6795379 N 2122085 E

THICKNESS: UNC: <512" COM: N/A ELEV: N/A Scarification lnsp: YES Date: 8/11/10 Time: 0800

Material Inspection by: B.B.Partical Size: -<4": X >4": Nesting: Y: N: X Processed Mancos Shale Material: Y: X N:
• .nnmmenis: This lift is annrnximaielv .l-7-g~4.&fi2. with an annroximate total of.., vds' ofRRM anoroved on this lift. On 8/11/2010 a 0aseline

W e survey was Performed for this new lift area. QC visually inspected the area and found that it was scarified prior to placement and that the lift
7areas moisture content was maintained. OC observed placement throughout the day and picked a few rocks out of-the material, material processing LI

is not finished therefore final insnection was not nerformed. OC observed that moisture was applied to underlying lift and material being placed
throughout the day. Moisture test was taken fr'om this lift area with satisfactory results. On 8/12/2010 OC observed work on the Radon Barrier
througzhout the day and removed some rock form the material. At approximately 1000 hours 0C perfonned an inspection on the material because
onerations felt it was ready and the material was not anoroved for compaction due to the material being over 4" and needing more processing.
Operations continued disking, pulverizing and adding moisture-to the material and at approximately 1500 hours a second inspection on the material
was dnne and it was found in he satisfactnr,, aceording In the RAIP On R/13/2010 Of? ohserved onerations addinp moistuire to the lift and

compacting. Lift was not verified for comnaction with the CAES due to it not being completed with compaction. OC observed operations adding
moisture to the lift area on 8/16/2010 after.the weekend. OC performed in place density tests for correlation with the CAES, as well as companion
-Cs moisture tests to correlation with the Nuclear Density Gauge on this lift area,,,s,!/, ,4F-7Tcc- .,'-C-,, (.r."-/," '7 '-,-1/,-,i-/V

vb. '7f,-,• L u ,'r r T ,:-'-i, ;"4-

KEYING IN NOTES: N E S W N/A, DENSITY TESTS ID R (S): -N/A

LIFT APPROVED BY: Dave Stewart , . .. DATE: 8/16/2010 TIME: 1102

QA/QC APPROVAL " "-,7•;-'° DATE

Density Testing
DOE-EM/GJRAC1783
Rev. 0

QC-F-001
File index No. 43.8.2
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ENERGYSOLUTIONS
Slope Elevation Survey

Average lift thickness= 0.5 Bounding Box Northing lEasting

ýGrid Size= 50' Lower Left
Lift ID: URAI 1100811-00 lUnoer Right - A

Last Lift Elevations Lift Approval Elevations. Lift Thickness

Northing Easting Elevation Northing Easting Elevation ThIickness

6795180 2122110 4991.0 6795180 2122110 4991.5 0.5

6795230 2122110 4992.3 Q795230 .2122110 4992.8 0.5

6795280 21221101 4993.6 6795280 2122110 4994.2 0.5
6795330 2122110 4995.0 6795330 2122110 4995.5 0.5

6795380 2122110 4995.9 6795380 2122110 4996.2 0.4

6794780 2122160 4981.3 6794780 2122160 4981.7 0.4

6794830 2122160 4982.6 6794830 2122160 4982.9 0.3

6794880 2122160 4983.9 6794880 2122160 4984.3 0.4

6794930 2122160 4985.4 6794930 2122160 4985.8 0.5
6794980 21221601 4986.6 6794980 2122160 4987.2 0.6

6795030 2122160 4987.9 6795030 2122160 4988.4 0.6
6795080 2122160 4989.1 6795080 2122160 4989.6 0.6

6795130 2122160 4990.3 6795130 2122160 4990.9 0.6

6795180 2122160 4991.5 6795180 2122160 4992.1 0.6

6795230 2122160 4992.7 6795230 2122160 4993.2 o.5
6795280 2122160 4993.9 6795280 2122160 4994.4 0.5
6795330 2122160 4995.0 6795330 2122160 4995.7 0.7

6795380 2122160 4995.9 6795380 2122160 4996.3 0.5

6794380 2122210 4971.2 6794380 2122210 4971.7 0.5

6794430 2122210 4972.4 6794430 2122210 4972.9 0.5

6794480 2122210 4973.7 6794480 2122210 4974.2 0.5

6794530 2122210 4975.1 6794530 2122210 4975.6 0.5
6794580 2122210 4976.4 .6794580 2122210 4977.1 0.7

-6794630 2122210 4977.8 6794630 2122210 4978.5 0.7

6794680 2122210 4979.1 6794680 2122210 4979.7 0.6

6794730 "2122210 4980.3 6794730 2122210 4980.9 0.6

6794780 2122210 4981.7 67,94780 2122210 4982.2 o.s
6794830 2122210 4983.0 6794830 2122210 4983.4 0.4

6794880 2122210 4984.1. 6794880 2122210 4984.6 0.5

6794930 2122210 4985.2 6794930 2122210 4985.8 0.6
6794980 2122210 4986.6 6794980 2122210 4987.1 0.5

6795030 2122210 4987.8 6795030 2122210 4988.3 0.5
6795080 21222101 4989.0 6795080 2122210 4989.7 0.6 (
6795130 2122210 4990.3 6795130 2122210 4990.9 0.5

6795180 2122210 4991.5 6795180 2122210 , 4992.0 0.5 C
6795230 2122210 4992.8 6795230 2122210 4993.4 0.6 C
6795280 2122210 4994.1 6795280 2122210 4994.5 o0. -
6795330 2122210 4995.1 6795330 2122210 4995.6 0.5 C
6794130 2122260 4965.6 6794130 2122260 4966.1 0.5 C
6794180 2122260 4966.4 6794180 2122260 4967.1 0.7 C
6794230 2122260 .4967.4 6794230 2122260 4968.1 0.6 C
6794280 2122260 4968.7 6794280 2122260 4969.3 0.6 'C
6794330 2122260 4970.1 6794330 2122260 4970.6 0.5 C
6794380 2122260 4971.5 6794380 2122260 4972.0 .s5 1C
6794430 2122260 4972.9 6794430 2122260 4973.3 o.5 C
6794480 2122260 4974.0 6794480 2122260 4974.5 0.6 0

6794530 2122260 4975.2 6794530 2122260 4975.7 0.5 0
6794580 2122260 4976.6 6794580 2122260 4977.1 0.4 0
6794630 2122260 4977.9 6794630 2122260 4978.2 0.3 0
6794680 2122260 4979.11 6794680 2122260 4979.5 0.4 0

0K
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK

OK
OK
K
K

)K3K
3K
3K
3K
3K
)K
)K
)K
)K
)K
)K
)K
)K
K
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6794730 2122260 4980.4 6794730 2122260 4980.7 0.4 OK
6,9.4780 2122260 4981.7 6794780 2122260 4982.1 0.4 OK
6794830 2122260 4983.1 6794830 2122260 4983.5 0.4 OK
6794880 2122260 4984.1 6794880 2122260 4984.6 0.5 OK
6794930 2122260 4985,3 6794930 2122260 4985.7 0.4 OK
6794980 2122260 4986.6 6794980 2122260 4987.0 0.4 OK
6794130 2122310 4965.3 6794130 2122310 4965.5 0.2 OK
6794180 2122310 4966.3 6794180 2122310 4966.8 0.5 OK
6794230 2122310 4967.4 6794230 2122310 4967.9 0.5 OK
6794280 2122310 4968.8 6794280 2122310 4969.2 0.4 OK
6794330 2122310 4970.0 6794330 2122310 4970.4 0.4 OK
6794380 2122310 4971.4 6794380 2122310 4971.9 0.s OK
6794430 2122310 4972.7 6794430 2122310 4973.3 0.6 OK
6794480 2122310 4974.0 6794480 2122310 4974.5 0.5 OK
6794530 2122310 4975.2 6794530 2122310 4975.6 0.5 OK
6794580 2122310 4976.5 6794580 2122310 4976.9 0.3 OK
6794630 2122310 4977.9 6794630 2122310 4978.2 0.4 OK
6794130 2122360 4965.3 6794130 2122360 4965.5 0.2 OK
6794180 2122360 4966.3 6794180 2122360 4966.8 0.5 OK
6794230 2122360 4967.6 6794230 2122360 4967.9 0.3 OK

1 o.0 OK
,__ e0.0 OK

,___0o.o OK
0.0 OK
0 o.o OK

,_0.0 oOK
,,__ _0.0 oOK

,,__0.0 _OK

_ _ /_ _ _ 0o.o OK

o.o OK
_ _,_ _'0o.o OK

0'o JOK
,,_ o0.0 OK

_ _,0.0 oo OK

0.0 OK
__ o0.0 OK

0 .0 OK
//0.0 OK

.,/:0.0 OK

0.0 OK

0.0 OK

Number of Data Sunm of Point
Points Thickness

1 701 33.956621
# of Thick Points

0.0

EnergySolutions
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1% =6 J 95.60%/0

Elevation Avg 5248.8
Total =6 14335
Total Lines N 14995

Minimum Number of Machine

Pass DPasses
3

Lift ID: URAIIIOOBII-00

Northing Eastin I ElevationI # of Passes I Passes =6 JCount
6795366 I2122087 4996.4 -- 5 Lift Heiaht
6795370 2122087 4996.5 5 1 1'"
6795373 2122087 4996.6 3 1
6795376 2122087 4996.6 6 1 1 Thick Lift Threshold
6795379 2122087 4996.6 5 1 2'0"
6795337 2122090 4996.0 6 1 1
6795340 2122090 4996.1 6 1 1 Last Lift Elevation
6795343 2122090 4996.1 6 1 1 N/A
6795347 2122090 4996.4 6 1 1
6795350 2122090 4996.6 5 1 Min. # of Wheel Passes

6795353 2122090 4996.7 5 1 6
6795356 2122090 4996.7 4 1
6795360 2122090 4996.8 4 1
6795363 2122090 4997.0 4 1
6795366 2122090 4997.1 2 1
6795370 2122090 4997.1 2 1
6795373 2122090 4997.4 1 1
6795376 2122090 4997.6 1 1
6795379 2122090 4996.6 4 1
6795297 2122093 4994.7 4 1
6795301 2122093 4994.9 4 1
6795304 2122093 4995.0 3 1
6795307 2122093 4995.6 3' 1
6795310 2122093 4995,8 3 1
6795314 2122093 4996.0 3 1
67953.17 2122093 4996.1 5 1
6795320 2122093 4996.2. 5 .1
6795324 2122093 4996.2 2
6795327 2122093 4996.3 4 1
6795330 2122093 4996.3 4 1
6795333 2122093 4996.4 3 1
6795337 2122093 4996.5 4 1
6795340 2122093 4996.6 1 1
6795343 2122093 4996.4 3 1
6795347 2122093 4996.2 4 1
.6795350 2122093 4996.2 4 1

*6795353 2122093 4996.3 4 1
6795356 2122093 4996.3 5 1
6795360 2122093 4996.4 6 1 1
6795363 2122093 4996.5 6 1 1
6795366 2122093 4996.5 6 1. 1
6795370 2122093 4996.5 6 1 1
6795373 2122093 4996.6 6 1 1
I 70rq7r .1 )i,))a~q AOQ• a 11 1

I t.4JJ0J j T.JJ~../.'J j - _________________ I
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ENERGYSOLUTIONS FIELD DENSITY TEST

PROJECT: Mo

LIFT IDENTIFICATION:

TEST ID NUMBER(S):

TEST LOCATION:

ab UMTRA Project OTHER

8/t22010URAl 1100811-00 DATE:

6795284 N 21221W4E E TEST METHOD: D1556 X D6939

ASTM D6938 (DENSITY DETERMINATION) ASTM D1556 (DENISITY DETERMI

Make/Model Troxler 3430 Gauge Serial # 31674

Last Calibration Date: 3/4/10

Daily Standard Counts: On-Cell Standard

Density 2518 Moisture 708

Method A (Direct Transmission)
Depth Setting 6 (inches) Count Time 1 (minutes)

Testing Apparatus Calibrated Vol. (/,

Bulk Density of sand (P)I) _ _ g/cm 3

Mass of'Sand to Fill Cone & Plate (Al 2)

Mass of bottle & cone before filling
cone, plate & hole

Mass of bottle & cone after filling
cone, plate & hole/

Mass of sand to fill con
plate, & hole ( .)

INATION)

bs'ft 3

Moisture Count 156 Density Count 2256

Wet Density (p.) 129.5 ('lbs/ft 3) Dry Density 117.3 (Ibs/ýf3)

Moisture Density 12.2 (Ibs/fl3) Moisture Fraction 10.4 (0%1)

Mass of sand to f

Mass of wet soi N•/t

MOISTURE DETERMINATION

ASTM D4643

Container ID D-I

Mass of container & wet specimen
(M ,,,-)

Mass of container & dry specimen
(MWds)

Mass of water (M,)

Mm, = M•, c - M~ds

Mass of container (Me)
Mass of dry specimen (Ms)

M,= Me - Me

Moisture content (w)
w = (M , /Ms)x10

413.9 g

384.5 g.

" Mas fftntainer g

Mass wet soil (M.1) [ g

eest Hole Volume
V= (M -M" M2) /P I ci

DDry Mass of soil
M 4 =100 M./(wU+ 100) g

Wet Denisty

p/ Pm=(M3?/ 1) x 62.43 lb
l'Dry Denisty

Pd =M 4 /V _ g/

Dry Unit Weight

M ta'd = P d X 62 .43 lb

3n?

I

s/ft 3

3/cm 3

s/ft

Soil Description: -Gray in color and consists of mostly fines.

Proctor ID: Radon Barrier # 8 C
Standard Proctor (ASTM D698)

Maximum Dry Density (Odmax) 118.2 (lbs/ft3)

Optimum Moisture (w,,p,) 13.3 (%)

Dry Density (p d) = (100 x p ,,)/(100 + w)

pd =(100 x 129.5 ) /(io+ 13.4 114.2 lbs/fl3

Note: W et D ensit' ,fro nt AS I M D) 1556 (p ,) Take. s p res e nce ovet A ST A I) 6938 (p,,)

Percent Compaction= Pd / "dmax x 100

114.2 / 118.2 x 1oo = 96.7 %

Required Moisture: 10.3 % to 16.3 %

Required Percent Compaction: 95.0 (%)

Comments:
Johanson and Tuttle Eng. personnel performed the in place density
tests. Also an EnergySolutions QC Technichian performed the
companion oven moisture tests. Microwave oven power setting on
HIGH. Initial time setting of 3 minutes and subsequent incremental
drying periods of 1 minute until a change of 0.1 % or less of the

TEST RESULTS:
X Pass Date: 8/16/10

Failed Moisture

Failed Compaction Time: 10:00

By: Kevin Keele/Kyler Edgehous e /I •,\V't
(print) T (si~nao;,e~r 2~'

____________________________________________________________ - ~' t

DATEOA/OC APPROVKC

Density Testing
DOE-EM/GJRAC 1783
Rev. 0

/ QC-F-002
File Index No. 43.8.2
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ENERGYSOLUTIONS FIELD DENSITY TEST

- PROJECT: Moab UMTRA Project OTHER 0O6 tDJ1

LIFT IDENTIFICATION: URAI 110081.1-00 DATE: 8/)72010

TEST ID NUMBER(S): 2

TEST LOCATION: 6794613 N 2122186 E TEST METHOD: D1556 X D6938

ASTM D6938 (DENSITY DETERMINATION)

Make/Model Troxler 3430 Gauge Serial # 31674

Last Calibration Date: 3/4/10

Daily Standard Counts: On-Cel/Standard

Density 2518 Moisture 708

Method A (Direct Transmnissionj
Depth Setting 6 (inches) Count Time 1 (ninutes)

Moisture Count. 144 Density Count 2065

Wet Density (p.) 133.5 (/bs/fl 3) Dry Density 122.4 (Ibs/ft 3)

Moisture Density 11.1 (lbs/fl3) Moisture Fraction 9.1 (%0)

ASTM D1556 (DENSITY DETERMINATION)

Testing Apparatus Calibrated Vol. (Ibs/fI
3

)

Bulk Density of sand (gp ) g/cm 3s/ft

Mass of Sand to Fill Cone'& Plate (M 2) g

Mass of bottle & cone before filling
cone, plate &.hole g

Mass of bottle & cone after filling
cone, plate & hole g

Mass of sand'to fill con
plate, & hole ( ) g

Mass of sand to fi hole g

Mass of wet soil ]Itntainer g

Mas 1f1ntainer 1

Mass wet soil (M3) g

est Hole Volume
V= (M I - M2) /P I cm 3

Dry Mass of soil
M4-= 100 Ms/(w +100) _g

Wet Denisty
P,- W /(M-0/V)x6243 lbs/ft3

Dry Denisty
pd=M4 /V g/crm3

Dry Unit Weight

7'd =P dX
6 2. 4 3 Ibs/f!3

MOISTURE DETERMINATION

ASTM D4643

Container ID D-3

Mass of container & wet specimen
.(M o.) 368.5

Mass of container & dry specimen
(Med,) 343.1

Mass of water (M,.)

M,,M, - M ds 25.4

Mass of container (M,) 164.4
Mass of dry specimen (M.)

M, = Me•d - Mý 178.7

Moisture content (w)

w = (M,,,/MJx 100 14.2

g

Jg

g

g

g

%/

Soil Description: Gray in color and consists of mostly fines.

Proctor ID: Radon Barrier # 8 C
Standard Proctor (ASTM D698)

Maximum Dry Density (ydmax) 118.2 (lbs/ftl)

Optimum Moisture (w d,) 13.3 (%)

Dry Density (pad = (100 x p .)/(100 + w)

pd=( 100 x 133.5., )/(oo+ 14.2 = 116.9 lbsfil3

Note: Wet D yensoit,'fn ASI I)D 1556 (p,) takes preIldenc (over AS'M I) 6938 (p)

Percent Compaction = Pd / 7dmax. x 100

116.9 / 118.2 x 10o = 98.9 %

Required Moisture: 10.3 % to 16.3 %

Required Percent Compaction: 95.0 (%)
+

Comments:
Johanson and Tuttle Eng. personnel performed the in place density
tests. Also an EnergySolutions QC Technichian performed the
companion oven moisture tests. Microwave oven power setting on
HIGH. Initial time setting of 3 minutes and subsequent incremental
drying periods of 1 minute until a change of 0.1 % or less of the
initial wpt cm nf/thp nil

TEST RESULTS:

X Pass Date: 8/16/10

Failed Moisture

• Failed Compaction Time: 10-00

By: Kevin Keele/Kyler Edgehouse/ •& "'• "•L. ' /~ ~ (stgn~ e __________

DAT.E'VIC)
DATEQA/QC AP•i0AL

-Density Testing
DOE-EM/GJRAC 1783
Rexv. 0

QC-F-002
File Index No. 43.8.2

Page 7 of Ib
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ENERGYSOLUTIONS
LIFT APPROVAL FORM

PROJECT:

OW CORNER

'Moab bUMTRA'PrOiect OTHER___:____________

8/10/2010DATE:'

Po I :- :, . :6795258 N. 2122149:E.

EW: .256 X. 0254, = 65

+ NS: .)263 X `0.459 = 121

P1 I P 2 " 6794968&N. 2122124.E•.

P1-263' 0 EW: i .256 X.. - '0.156 , 40.4, _ _ _ _ _N S : 7 263 XK ,ý - 0.563 c--,' " 148

P 3 '6794646 N.121222921E.,

EW: 256, XLL, ý0.811 208

P2-263' 789 NS: 7263 X .0.786 207

P 4
EW: X'I NS: X-N,

P3-263' P3 P 5
0P EW: 2 a .

Page 2 attached:. Y NI I

IDENTIFY LOTS ABOVE

LIFT ID: URA1 1100810-00 NW CORNER: 6795379 N 2122084 E

THICKNESS: UNC: <:12" COM: N/A ELEV: N/A Scarification lnsp:; YES Date: 8/2/10 Time: 1000

Material Inspection by: D.S. Partical Size: -<4": X ?4": Nesting: Y: N: X Processed Mancos Shale.Material: Y: X N:
,mment•: This lift i'• annrnximatelv 201 _954 ft2. There is anrhrximatelv 5.237 vds 3 of Radon material on this lift. This is the first lift of Radon

irnments: This lift is annroximatelv 201 984 ft 2 There is annr6ximatelv 5 237 vds' of Radon material on this lift. This is the first lift o .f Radon
1

arrier material in this area. OC took pictures during processing, conditioning, and compaction of this lift area, see attached. OC performed a
survey to identify the boundary line for the lift area. QC verified that the area was scarified and a baseline survey was performed prior to

rlacement.-OC verified with satisfactory results that the Interim Cover moisture was maintained until covered with Radon Barrier. Nielsons
began placing the material as well as disking and adding moisture to the soil. OC performed a visual inspection on the material and found some
material with particle size exceedina 4", OC performed multiple visual inspections during processing of material. material-was reworked and
some was removed form this lift area. A final inspection was performed on 8/10/20 10 with satisfactory results. OC observed compaction and
performed 3 density tests in correlation with the CAES with satisfactory results. OC also performed companion moisture tests and a companion

_mandote stiin pl cm relati. ihtencerdniygue es, a ihcmato eutdetots oainwsi alrueo

material placement.

KEYING IN NOTES: N E S W N/A , DENSITY TESTS ID # (S): 1,42 and 3

LIFT APPROVED BY: Dave Stewart DATE: 8/10/2010 TIME: 1830

..QAIQC APPROI .... , 9 DATE

Density Testing
DOE-EM/GJRAC1783
Rev. 0

QC-F-001
File index No. 43.8.2

Page _L_ of -2-



ENERGYSOLUTIONS
Slope Elevation Survey

,Average lift thickness= 0.7 Bounding Box Northing Easting

Grid Size=, 50' Lower Left N

7

Lift ID: TURAI 1100810-00 IlUpper Right A

Last Lift Elevations Lift Approval Elevations Lift Thickness

Northing Easting Elevation Northing Easting Elevation Thickness

6794794 2122165 4980.7 6794794 2122165 ,_ 4981.7 1.0
6794844 2122165 4982.1 6794844 2122165 4983.1 1.0
6794894 2122165 4983.5 6794894 2122165 4984.5 1.0
6794944 2122165 4984.9 6794944 2122165 4985.8 .0.9
6794994 2122165 4986.2 6794994 2122165 4987.0 0.9

6795044 2122165 4987.2 6795044 2122165. 4988.1 1.0
6794644 21222151 4977.3 6794644 2122215 4978.2 0.9

6794694 2122215 4978.6 6794694 2122215 4979.5 0.9

6794744 2122215 .4979.8 6794744 2122215 4980.8 0.9
6794794 2122215 4981.1 6794794 2122215 4982.1 1.0
6794844 2122215 4982.3 6794844 2122215 4983.3 1.0
6794894 2122215 4983.6 6794894 2122215 4984.3 0.8
6794944 2122215 4985.0 6794944 2122215 4985.7 0.7
6794994 2122215 4986.1 6794994 2122215 4987.0 o.9
6795044 2122215 4987.3 6795044 2122215 4988.2 0.9

6794644 2122265 4977.4 6794644 2122265 4978.2 0.8

6794694 2122265 4978.5 6794694 2122265 4979.5 0.9

:6794744 2122265 4979.9 6794744 2122265 4980.8 0.9

6794794 2122265 .4981.3 6794794 2122265 4982.1 0.9

6794844 2122265 4982.3 6794844 2122265 4983.4 1.0

6794894 2122265 4983.5 6794894 2122265 4984.4 1.0

6794944 2122265 4984.7 6794944 2122265 4985.7 1.0
6794994 21222651 4986.1 6794994 2122265 4987.0 1.0
6795044 2122265 4987.3 6795044 2122265 .4988.3 1.0
6794644 2122315 4977.3 6794644 2122315 4978.2 1.0
6794694 2122315 4978.5 6794694 2122315 . 4979.4 0.9

6794744 2122315 4979.9 6794744 2122315 4980.7 0.8
6794794 2122315 4981.4 6794794 2122315 4982.1 0.8

6794844 2122315 4982.5 6794844 2122315 49834 0.9

6794894 2122315 4983.6 6794894 2122315 4984.7 1.0
6794944 2122315 4984.9 6794944 2122315 4985.9 1.0
6794994 2122315 4986.3. 6794994 2122315 4987.2 0.9

6795044 2122315 4987.6 6795044 2122315 4988.5 0.9 (
6794644 2122365 4977.4 6794644. 2122365 4978.0 0.7 C
6794694 2122365 4978.7 :6794694 2122365 4979.3 0.7 C
6794744 2122365 4980,0 6794744 2122365 4980.9 0.9 C
6794794 2122365 4981.4 6794794 2122365.. 4982.2 0.9 c
6794844 2122365 4982.6 6794844 2122365 4983.41 0.8 C
6794894 2122365 4983.7 6794894 2122365 4984.6 0.9 C
67949441 2122365 4985.1 6794944 2122365 4985.9 0.8 C
6794994 2122365 4986.4 6794994 2122365 4987.0 0.6 C
6795044 2122365 4987.5 6795044 2122365 4988.0 ,0.6 C
6794644 2122415 4977.5 6794644 2122415 4977.8 0.3 C
6794694 2122415 4978.6 6794694 2122415 4978.9 0.3 C
6794744 2122415 4980.0 6794744 2122415 4980.2 0.2 C
6794794 2122415 4981.3 6794794 2122415 4981.4 0o.1

6794844 2122415 4982.4 6794844 2122415 4982.4 o.o 0
6794894 2122415 4983.4 6794894 2122415 4983.4 0..o~o C
6794944 2122415 4984.7 6794944 2122415 4984.7 0.0 0
6795052 2122119 4987.6 6795052 2122119 4988.1 o.. 0

OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
DK
DK
)K
)K
)K
DK
3K
3K
3K
)K
3K
)K
)K
)K
)K
)K
)K
)K
)K

EnergySolutions
Page -. " /f
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6795102 21221191 4988.7 67951021 2122119 49894 0.6 OK
6795152 2122119 4989.8 6795152 2122119 4990.5 0.7 OK
6795202 2122119 4991.1 6795202 2122119 4991.7 0.6 OK
6795252 2122119 4992.5 6795252 2122119 4993.1 0.6 OK
6795302 2122119 4993.7 6795302 2122119 4994.4 o.s 8 OK
6795352 2122119 4994.9 • 6795352 2122119 4995.6 0.7 OK
6795402 2122119 4995.4 6795402 2122119 4995.8 0.5 OK
6795052 2122169 4987.4 6795052 2122169 4988.3 1. OK
6795102 2122169 4988.7 6795102 2122169 4989.6 0.9 OK
6795152 2122169 4990.1 6795152 2122169 4990.9 0.8 OK
6795202 2122169 4991.3 6795202 2122169 4992.0 0.7 OK
6795252 2122169 4992.6 6795252 2122169 4993.2 0.7 OK
6795302 2122169 4993.8 6795302 2122169 4994.4 0.7 OK
6795352 2122169 4994.9 6795352 2122169 4995.5 0.5 OK
6795402 2122169 4995.6 6795402 2122169 4996.1 0.4 OK
6795452 2122169 4995.0 6795452 2122169 4995.1 0.1 OK
6795102 2122219 4988.8 6795102 21-22219 4989;7 0.9 OK
6795152 2122219 4990.1 6795152 2122219 04990.9 .8 OK
6795202 2122219 4991.3 6795202 2122219 4992.0 0.8 OK
6795252 2122219 4992.6 6795252 2122219 4993.4 0.8 OK
6795302 2122219 4993.9 6795302 2122219 4994.6 0.7 OK
6795352 2122219 4995.0 6795352 2122219 4995.6 0.6 OK
6795402 2122219 4995.8 6795402 2122219 4996.2 0.4 OK
6795452 2122219 4995.4 6795452 21222191 4995.61 0.2 OK
6795152 2122269 4990.1 6795152 2122269 4990.7 0.6 OK
6795202 2122269 4991.3 67952021 2122269 4992.0 0.6 OK
6795252 2122269 4992.6 6795252 2122269 4993.41 0.7 OK
6795302 2122269 4993.8 6795302 2122269 4994.6 0.8 OK
6795352 2122269 4995.0 6795352 2122269 4995.6 0.6 OK
6795402 2122269 4995.8 6795402 2122269 4996.4 0.6 OK
6795452 2122269 4995.3 6795452 2122269 4995.6 0.3 OK
6795152 2122319 4990.1 6795152 2122319 4991.0 0.8 OK
6795202 2122319 4991.4 6795202 2122319 4992.2 0.9 OK
.6795252 2122319 4992.6 6795252 2122319 4993.4 0.8 OK
6795302 2122319 4993.8 6795302 2122319 4994.6 0.8 OK
6795352 2122319 4995.1 6795352 2122319 4995.8 0.7 OK
6795402 2122319 4995.8 6795402 2122319 4996.3 o.5 OK
6795452 2122319 4995.7 6795452 2122319 4995.9 0.2 OK
6795152 2122369 4990.0 6795152 2122369 4990.3 0.3 OK
6795202 2122369 4991.2 6795202 2122369 4991.4 0.2 OK
6795252 2122369 4992.2 6795252 2122369 4992.3 o.i OK

1 0.0 OK

Number of Data Sum of Point
Points Thickness

911 62.8279561
# of Thick Points

0.0

EnergySolutions

Page iL Of2A'



% =6 98.1%
Elevation Avg 5987.5
Total =6 147140
Total Lines 14995

Lift ID: URA11100810-00

Northing_'I Easting I ElevationI # of PassesI Passes =6 Count
6795366 2122087 I4995.1 6 1 1 Lift Heiaht
6795370 2122087 4995.1 6 1 1 10"
6795373 2122087 4995.2 6 1 1

6795376 2122087 '4995.2 6 1 1 Thick Lift Threshold
6795337 2122090 4994.6 6 1 1 2'0"
6795340 2122090 4994.8 6 1 1
6795343 2122090 4994.9 6 1 1 Last Lift Elevation
6795347 2122090 4995.0 6 1 1 NIA
6795350 2122090 4995.1 6 -1 1
6795353 2122090 4995.2 6 1 1 Min. # of Wheel Passes
6795357 2122090 4995.3 6 1 1 6
6795360 2122090 4995.4 6 1 1
6795363 2122090 4995.4 6 1 1
6795366 2122090 4995.4 6 1 1
6795370 2122090 4995.5 6 1 1
6795373 2122090 4995.6 6 1 1
6795376 2122090 4995.6 6 1 1
6795380 2122090 4995.7 6 1 1
6795298 2122093 4993.7 6 1 1
6795301 2122093 4993.8 6 1 1
6795304 2122093 4993.9 6 1 1
6795307 2122093 4994.1 6 1 1
6795311 2122093 4994.2 6 1 1
6795314 2122093 4994.3 6 1 1

.6795317 2122093 4994.4 6 1 1
6795320 2122093 4994.5 6 1 1
6795324 2122093 4994.6 6 1 1
6795327 2122093 4994.6 6 _1 1
6795330 2122093 4994.7 6 1 1
6795334 2122093 4994.8 6 1 1
6795337 2122093 4994.9 6 1 1
6795340 2122093 4995.0 6 1 1_
6795343 2122093 4995.1 6 1 1
6795347 2122093 4995.1 6 1 1
6795350 2122093 4995.3 6 1 1
6795353 2122093 4995.4 6 1 1
.6795357 2122093 4995.5 6 1 .1
6795360 2122093 4995.6 6 1 1
6795363 2122093 4995.6 6 1 1
6795366 2122093 4995.6 6 1 .1

6795370 2122093 4995.7 6 1 1
6795373 2122093 4995.8 6 1 1
6795376 2122093 4995.8 6 1 1
6795380 2122093 4996.3 4 1

Page •, of iZ
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ENERGYSOLUTIONS FIELD DENSITY TEST

PROJECT: Moab UMTRA Project OTHER

LIFT IDENTIFICATION: URA 11100810-00 DATE: 8/10/2010

TEST ID NUMBER(S): # 1

TEST LOCATION: 6795258 N. 2122149 E. TEST METHOD: _ D1556 X D6938

ASTM D6938 (DENSITY DETERMINATION)

Make/Model 3430 Gauge Serial # 27523

Last Calibration Date: 8/21/09

Daily Standard Counts: Off-Cell Standard

Density 2217 Moisture 666

Method A (Direcl Transmission)
Depth Setting 8 (inches), Count Time 1 (minutes)

ASTM D1556 (DENSITY DETERMINATION.)

Testing Apparatus .__._ Calibrated Vol. (lbs/'f
3 )

Bulk Density of sand (p 1) g/cm 3 s/ft3

Mass of Sand to Fill Cone & Plate (M 2) g

Mass of bottle & cone before filling
cone, plate & hole

Mass of bottle & cone after filling
cone, plate & hole

Mass of sand to fill cons
plate, & hole (A

Moisture Count 171 Density Count 935

Wet Density (pd,) 137.8 (lbs/fl3) Dry Density 123.2 (lbs/f!3)

Moisture Density 14.7 (lbs/ft3) Moisture Fraction 11.9 (1%1)

MOISTURE DETERMINATION

ASTM D4643

Container ID D3

Mass of container & wet specimen
(MIc.)

Mass of container & dry specimen
(M sa)

Mass of water (MJ

M,,, = MI,,,. - MI c&

384.0 g

358.3 g

25.7 g

Mass ofsand tofil hole g

-Mass of wet soilf4 ntainer g

Mas mfntainer g

Mass wet soil (M3 ) g

est Hole Volume
V=e(M1 -M9)_/p1  •_ _ cm3

Dry Mass of soil
M= 100 M 3 /(w + 100) g

Wet Denisty
p ,=(M 3 /V)x62.43 lbs/ft3

Dry Denisty

Pd =M 4 /V,, g/cm 3

Dry Unit Weight

7 d =P x 62.43lbs/fl
3

Mass of container (Mc) 164.4 g

Mass of dry specimen (MJ)

M, = Mcd, - M, 193.9 g

Moisture content (w)

w = (M,,, /M,) x 100 13.3 %

Yellowish in color, mostly consists of
fines.Soil Description:

Proctor ID: Radon Barrier # 3
Standard Proctor (ASTM D698)

Maximum Dry Density (Odmax) 118.4 (lbs/ft3)

Optimum Moisture (w ,,) 13.2 (%)

Dry Density (p d) (100 x p ,,)/(100 + w)

.pd =( 100 x 137.8 )/(1004 13.3 = 121.7 lbs/ft3

Note:, Wet Densilyfronm AS7M D 1556 (p,) take., presidence over ASTM D 6938 (p,)

Percent Compaction= Pd / 7ymar x 100

121.7 / 118.4 x 1in = 102.8 %

Required Moisture: 10.2 % to 16.2 %

Required Percent Compaction: 95.0 (%)

Comments: TEST RESULTS:
This test area had higher compaction results because it was used as a X Pass Date: 8/10/10
haul route during placement. Microwave oven power setting on Failed Moisture
HIGH. Initial time setting of 3 minutes and subsequent incremental
drying periods of 1 minute until a change of 0.1 % or less of the Failed Compaction "Time: I

initial wet mass of the soil. By: Kyler Edgehouse / .

(prinQA/QC-t)sOV DAT

QA/QC APPROVA' DATE

Density Testing
DOE-EM/GJRAC1 783
Rev. 0

QC-F-002
File Index No. 43.8.2,

Page • ofg
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ENERGNYSOLUTIONS FIELD DENSITY TEST

PROJECT: Mo

LIFT IDENTIFICATION:

TEST ID NUMBER(S):

TEST LOCATION:

ab UMTRA Project OTHER

8/10/2010URAI 1100810-00 DATE:

#2

6794968 N. 2122124 E. TEST METHOD: x D1556 X "D6938

ASTM D6938 (DENSITY DETERMINATION)

Make/Model Troxler 3430 Gauge Serial .# 27523

Last Calibration Date: 8/21/09

Daily Standard Counts: Off-Cell Standard

Density 2217 Moisture 666

Method A (Di'eci Transmission)

Depth Setting 8 (inches) Count Time 1 (ninutes)

Moisture Count 187 Density Count 1102

ASTM D1556 (DENSITY DETERMINATION)

Testing Apparatus h Calibrated Vol. (/bs/fl3) 0.04113

Bulk Density of sand (p 1) 1.57 g/cm 3  97.8 lbs/ft

Mass of Sand to Fill Cone & Plate (M 2) 1824.6 g

Mass of bottle & cone before filling 7

cone, plate & hole 6114.6 g
Mass of bottle & cone after filling

cone, plate & hole 2418.7 g
Mass of sand to fill cone,

plate, & hole (Md) 3695.9 g

Mass of sand to fill hole 1871.3 g

Mass of wet soil & container 2500.0 g

Mass of container 16.2 g

Mass of wet soil (M 3) 2483.8 g

Test Hole Volume
V=(MI-M2)/p3  1195. cm 3

Dry Mass of soil
M 4 =100 M,/(w +100) 2209.0 g

Wet Density (pro) 131.3 (lbs/fl 3) Dry Density 115.1 (lbs/f!3)

Moisture Density 16.2 (Ibs/fl3) Moisture Fraction 14.1 (%)

MOISTURE DETERMINATION
ASTM D4643

Container ID D-3

Mass of container & wet specimen
(MeI.)

Mass of container & dry specimen
,(MCds)

Mass of water (M.,)

M,,- = M c,, - M cds

Mass of container (M,)
Mass of dry specimen (Ms)

M, =Mcds - MI

Moisture content (w)
w = (M,,, /Mj) x 100

418.3 g

390.2 g

28.1 g

Wet Denisty

p 3=(s/V) x 62.43 129.8 Ibs/f!
3

Dry Denisty

PId =M 4 /V 1.8 g/cm3

Dr0 , Unit Weight

7 pdPdx6
2 .43 115.5 Ibs/ft3

164.3 g

225.9 g Soil Description:
T eiwowish is color , mostly conlsists 0f

.fines..

12.4 %

Dry Density (P d) = (100 x p ,,)/(lO0 + w)

pd =( 100 x 129.8 )/(1o0+ 12.4 = 115.5 Ibs/.ft3

Note.: W, Dens•lyfrom ASTM D 1556 (p,,) Iakes presidence over ASTM 1) 6938 (p,)

Percent Compaction Pd / Ydmax x 100

115.5 / 118.4 x 1oo = 97.5 %

Proctor ID: Radon Barrier # 3
Standard Proctor (ASTM D698)

Maximum Dry Density (ydmax) 118.4 (lbs/ft')

Optimum Moisture (wod 13.2 (%)

Required Moisture: 10.2 % to 1682 %

Required Percent Compaction: 9.k0i (%)

Comments: TEST RESULTS:

Microwave oven power setting on HIGH. Initial time setting of 3 X Pass Date: 8/10/10
minutes and subsequent incremental drying periods of I minute until 'Failed Moisture
a change of 0.1 % or less of the initial wet mass of the soil. -. mFailed Compaction V /Time: 142_5

By: Kyler Edgehouse /,c
(print) (s 'e)

""___ _______ _ DAE /7,7-
QA/QC APPROVAL•: DATE

Density Testing
DOE-EM/GJRAC1783
Rev. 0

QC-F-002
File lnde,._No. 4 3 .8.

Page _ of V
bl 1;Vj



ENERGYSOLUTIONS FIELD DENSITY TEST

PROJECT: Moab UMTRA Project OTHER

LIFT IDENTIFICATION: URA11100810-00 DATE: 8/10/2010

TEST ID NUMBER(S): #3

TEST LOCATION: 6794646 N. 2122292 E. TEST METHOD: D1556 X D6938

ASTM D6938 (DENSITY DETERMINATION)

Make/Model Troxler 3430 Gauge Serial #

Last Calibration Date: 8/21/10

Daily Standard Counts: Off-Cell Standard

27523

ASTM D1556 (DENSITY DETERMINATION) -

Testing Apparatus _ Calibrated Vol. (lbs/fl 3)

Bulk Density of sand (p 1) g/cm 3 s/f1 3

Mass of Sand to Fill Cone &'Plate (M 2) " g

Density 2217 Moisture 666

Method A (Direct Transinission)

Depth Setting 8 (inches) Count Time 1 (minutes)

Mass of bottle & cone before filling
cone, plate & hole

Mass of bottle & cone after filling
cone, plate & hole

Mass of sand to fill con
plate, & hol, (/)

Moisture Count 190 Density Count 1062

Wet Density (p.) 132.8 (lbs/fl3) Dry Density 116.3 (Ibs/f!3)

Moisture Density 16.5 (Ibs/ft 3) Moisture Fraction 14.2 (%)

Mass of sand to

Mass of wet soil & 9

MOISTURE DETERMINATION
ASTM D4643

Container ID D-I

Mass of container & wet specimen
(M I

Mass of container & dry specimen
(M cd)

Mass of water (M,,)

M "I M cm -M,

Mass of container (Mc)

Mass of dry specimen (MJ)

M, = Md, - M,

380.0

Mas f container g

Mass wet soil (M.1) g

est Hole Volume
V = (M I - M 2) /P I ¢C

Dry Mass of soil

M,= 100 M,/(w + 100) g

* Wet Denisty

P O 3 = (M/ x62.43 lb
Dry Denisty

Pd =M 4 /V _/

Dry Unit Weight

Yd aPdX 6 2.43 [lb

3ni

g

356.7 g

23.3 Jg 3/cm 3

s/fl3
164.4 g

192.3 g Soil Description:
Yelnowish in comor, mostly consists o!

fines.

Moisture content (w)
"w = (M,, /Ms x 100 12.1

Proctor ID: I Radon Barrier # 3
Standard Proctor (ASTM D698)

Maximum Dry Density (Odmax) 118.4 (lbs/ft3 )

Optimum Moisture (w id,) 13.2 (%)

Dry Density (P d) = (OO x p ,)/(100 + w)

pd =( 100 x 132.8 )/(oO + 12.1 118.4 Ibs/f!3
Now. Wet Densityfron? ASiAI D 1556 (pj.) bakes presidewce over ASIM 1) 6938 (p.)

Percent Compaction Pd • 7ydmax X 100

118.4 / 118.4 x 1oo 100.0 y

Required Moisture: 10.2 % to 16.2 %

Required Percent Compaction: 95.0 (%)
Comments: TEST RESULTS:

Microwave oven power setting on HIGH. Initial time setting of 3 X Pass Date: 8/10/10
minutes and subsequent incremental drying periods of 1 minute until Failed Moisture

change of 0.1 % or less of the initial wet mass of the soil. Ti:Failed Compaction 1450

By: Kyler Edgehouse

(print)/C.A(PROADATE

QA/QC APPROVAl" DATE

Density Testing
DOE-EM/GJRAC i783
Rev. 0

QC-F-002 [') [,
File Index No. 43.8.2

Page £, of,) 12-











EN ERGYSOLUTIONS
LIFT APPROVAL FORM

i

. PROJECT:NW CORNER

'Moab UMTRA'Project OTHER_-.__.-. _____

DATE: 8/1.0/2010

P1-

P2-

4 248'

1
+#2

24

?46'

68'

P 2 - '6794301'N-2122385 E

EW:;' 248 X 0.844 209

NS: :246. X. ý0.277!' = 68

1P 1 . -6794448 N 2122297E

EW:, .248 X 0.488 121

NS: 246 X :0.678 167

P 3
EW: X____
NS: ___X___

P 4

EW:
NS:

NY
X -A .

P 5
EW: X_______

NS: __X,.._•.=

ge 2 attached: Y

IDENTIFY LOTS ABOVE

LIFT ID: URB27100810-00 NW CORNER: 6794615 N 2122176E

THICKNESS: UNC: .<512" COM: N/A ELEV: N/A Scarification lnsp: YES Date: 8/2/10 Time:. 0800

Material Inspection by: D.S. Partical Size: -<4": X >4':_Nesting: Y: N: X Processed Mancos Shale Material: Y: X N:

pmments: This lift is approximately 122.016 ft2. with an approximate total of 2.711 yds3 of Radon Barrier material approved on this lift. This is

e first lift of Radon material in this area. QC verified that the area was scarified and a baseline survey was performed prior to placement. QC
verified with satisfactory results that the Interim Cover moisture was maintained until covered with Radon Barrier. Nielsons began placing the

material as well as disking and adding moisture to the soil. OC performed a visual inspection on the material and found particle size exceeding 4".
OC performed multiple visual inspections during processing of material, material was reworked and some was removed form this lift area. A final

inspection was performed on 8/10/2010 with satisfactory results. OC observed compaction and performed 2 density tests in correlation with the

CAES with satisfactor, results. OC also performed companion moisture tests and a companion sandcone test in correlation with the nuclear
density gzauge. 0OC took nictures durino tnrocessin•, conditioning, and comn~action of this lift area. see attached. 0C nerformed av survey to identiA~,
density gauge. OC took nictures during processing conditioning and compaction of this fift area see attached. OC performed a'survev to identifv
tlý k - A , 1; C_ - fk; 1;AI ea.

KEYING IN NOTES: E S' W Satisfa.tory DENSITY TESTS ID # (S): #1 & #2

LIFT APPROVED BY: Dave Stewart DATE: 8/10/2010 TIME: 1711

QA/QC APPROVAL e-.;,_,, DATE

Density Testing
DOE-EM/GJRAC1783
Rev. 0

QC-F-O01
File index No. 43.8.2

Page.L Of -La



ENERGYSOLUTIONS
Slope Elevation Survey

Average lift thickness= 0.6'Bounding Box INorthing Easting

Grid Size=. 50' Lower Left N I_
/

Lift ID: iURB27100810-00 IIJnnerRi~htI IA -i
Last Lift Elevations Lift Approval Elevations Lift Thickness

Northing. IEasting Elevation Northing Easting Elevation Thickness

6794524 2122215 4974.2 .6794524 2122215 4975.0 0.9

6794574 2122215 4975.5 6794574 2122215 4976.3 0.8
6794224 2122265 4966.4 6794224 2122265 4967.3 0.9

6794274 2122265 4967.8 6794274 2122265 4968.5 0.7

6794324 2122265 4969.3 6794324 2122265 4970.0 0.8 1
6794374 2122265 4970.4 6794374 2122265 4971.3 0.9
6794424 2122265 4971.7 6794424 2122265 4972.7 1.0
6794474 2122265 4972.8 6794474 2122265 .4973.8 1.0
6794524 2122265 4974.3 6794524 2122265 4975.1 0.8

6794574 2122265 4975.6 6794574 2122265 4976.4 0.8

6794174 2122315 4965.51 6794174 2122315 4966.1 0.6 1

6794224 2122315 4966.7 6794224 2122315 4967.3 0.6

6794274 2122315 4967.9 6794274 2122315 4968.6 0.7.

6794324 2122315 4969.2 6794324 2122315 4970.0 0.8 C
6794374 2122315 4970.4 6794374 2122315 4971.2 0.8 '
6794424 2122315 4971.8 6794424 2122315 4972.5 0.8 C
6794474 2122315 4972.9 6794474 2122315 4973.8 0.9 C

6794524 2122315 4974.3 6794524 2122315 4975.1 0.7 C

6794574 2122315 4975.6 6794574 2122315 4976.3 0.s C

6794174 2122365 4965.4 6794174 2122365 4966.2 0.8 C

6794224 2122365 4966.8 6794224 2122365 4967.4 0.6 C
6794274 2122365 4968.0 6794274 2122365 4968.7 0.7 C
6794324 2122365 4969.2 6794324 2122365 4970.0 0.8 C
6794374 2122365 4970.6 6794374 2122365 4971.2 0.7 C
6794424 2122365 4971.7 6794424 2122365 4972.5 0.8 C
6794474 2122365 4973.0 6794474 .2122365 4973.8 0.8 C
6794524 2122365 4974.2 6794524 2122365 4975.1 0.9 0

6794574 2122365 4975.5 6794574 2122365 4976.3 0.8 0

6794174 2122415 4965.4 6794174 2122415 4966.3 0.9 0

6794224 2122415 4966.7 6794224 2122415 4967.4 0.7 0

6794274 2122415 4968.0 6794274 2122415 4968.7 0.6 0
6794324 2122415 4969.2 6794324 2122415 4970.0 0.8 0
6794374 2122415 4970.5- 6794374 2122415 4971.2 0.8 0
6794424 2122415 4971.9 6794424 2122415 4972.6 0.7 0
6794474 2122415 4973.3 6794474 2122415 4973,8 0.5 0
6794524 2122415 4974.4 6794524 2122415 4975.0 0.6 0
6794574 2122415 4975.5 6794574 2122415 4976.2 0.6 0
6794174 2122465 4965.4 6794174 2122465 4966.3 0.9 0
6794224 2122465 4966.8 . 6794224 2122465 4967,4 .0.6 0
6794274 2122465 4968.0 6794274 2122465 4968.5 0.6 0O
6794324 2122465 4969.3 6794324 2122465 4969.7 0.4 01
6794374 2122465 4970.6 6794374 2122465 4970.9 0.3 01
6794424 2122465. 4971.8 6794424 2122465 4971.9 0.2 O0
6794474 2122465 -4973.0 6794474 2122465 4973.0 0.0 10
6794524 . 2122465 4974.3 6794524 2122465 4974.3 0.0 O0
6794574 2122465 4975.5 6794574 2122465 4975.5 0.0 .OF

6794174 2122515 4965.6 6794174 2122515 4965.7 o.1 0
6794224 2122515 4966:8 .6794224 2122515 . 4966.8 0.0 0
6794274 2122515 4968.0 6794274 2122515 4968.0 o.o OP
6794324 2122515 4969.3 6794324 2122515 4969.3 0.0 O•
6794374 2122515 4970.6 6794374 2122515 4970.6 0.0 OPQ

0.0 O.
________0.0 OK~

0.0 OK

OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
DK
DK
)K
K

'K
K
K
K

K
K
K
K
K
K
K
K
K
K
K
K
K
K
K
K
K
K
K
K
K
K
K
K
K

Ka

EnergySolutions e 7o.J?/f5



F•% =6 98.2%
Elevation Avg 4970.9
Total =6 11836
Total Lines 12055

Lift ID: URB27100810-00

Northing I Easting ElevationI # of Passes Passes =6 [ Count
6794608 2122178 4977.1 6 1 I, Lift Height
6794612 2122178 4977.2 4 1 1'0-
6794615 2122178 4977.3 6 1 1
6794582 2122181 4976.3 5 1 Thick Lift Threshold
6794585 2122181 4976.4 4 1 20"
6794589 2122181 4976.5 3 1
6794592 2122181 4976.6 6 1 1 Last Lift Elevation
6794595 2122181 4976.7 6 1, 1 NIA
6794599 2122181 4976.8 6 1 1
6794602 2122181 4976.9 6 1 1 Min.#of Wheel Passes
6794605 2122181 4977.0 6 1 . 1 6
6794608 2122181 4977.1 6 1 1
6794612 2122181 4977.2 6 1 1
6794615 2122181 4977.3 6 1 1
6794559 2122184 4975.6 5 1
6794562 2122184 4976.3 3 1
6794566 21221.84 4976.2 6 1 1
6794569 2122184 4976.3 6 1 1
6794572 2122184 4976.3 5 1
6794576 2122184 4976.4 61 1
6794579 2122184 4976.4 5 1
6794582 2122184 4976.3 6 1 1
6794585 2122184 4976.4 6 1 1
6794589 2122184 4976.6 6 1 1
6794592 2122184 4976.7 6 1 1
6794595 2122184 4976.8 6 1 1
6794599 2122184 4976.8 6 1 1
6794602 2122184 4976.9 6 1 1
6794605 2122184. 4977.0 6 1 1
6794608. 2122184 4977.1 6 1 1
6794612 2122184 4977.2 6 1 1
6794615 2122184 4977.4 6 1 1
6794533 2122188 4975.7 2 1
6794536 2122188 4975.5 4 1
.6794539 2122188 4975.6 4 1
6794543, 2122188 4975.6 4 1-'_
6794546 2122188 4975.7 5 1.
6794549 2122188 4975.7 5 1
6794553 2122188- 4975.7 6 1 1
6794556 2122188 4975.8 6. 1. 1
6794559 2122188 4975.9 6 1 1
6794562 2122188 4976.0 4, 1
6794566 2122188 4976.0 6 1 1
6794569 2122188 4976.3 6 1 1

Page _ of
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ENERGYSOLUTIONS FIELD DENSITY TEST

I

PROJECT: Moab UMTRA Project OTHER

LIFT IDENTIFICATION:-, URB27100810-00 DATE: 8/10/2010

TEST ID NUMBER(S): 1
T2-7 .il D

TEST LOCATION: 6794448 N 2I2234ff E ¢'" TEST METHOD: X D1556 •'4 D6938

ASTM D6938 (DENSITY DETERMINATION)

Make/Model Troxler 3430 Gauge Serial 4 27523

Last Calibration Date: 8/21/09

Daily Standard Counts: On-CellStandard

Density 2217 Moisture 666

Method A (Direct Transmission)
Depth Setting 8 ' (inches) Count Time 1 (minutes)

ASTM D1556 (DENSITY DETERMINATION)
I

Testing Apparatus Q Calibrated Vol. (lbs/ft3) 0.04113

Bulk Density of sand (pd) 1.57 g/cm 3 97.8 lbs/ft 3

Mass of Sand to Fill Cone & Plate (M 2) 1824.6 g

Mass of bottle & cone before filling
cone, plate & hole 6363.2 g

Mass of bottle & cone after filling
cone, plate & hole 3022.6 g

Moisture Count 142 Density Count 1222

Wet Density (p,) 127.5 (lbs/ft 3) Dry Density 115.5 (Ibs/ft 3)

Moisture Density 12.0 (Ibs/ft3) Moisture Fraction 10.4 (%)

Mass ol sand to tIll cone,
plate,.& hole (MN )

Mass of sand to fill hole

*Mass of wet soil & container

3340.6 g

1516.0 g

2052.0 g

16.2 g

2035.8 g

Mass of container

Mass of wet soil (M 1)MOISTURE DETERMINATION
ASTM D4643

Container ID D-2

Mass of container & wet specimen
(Me,.) 467.7

Mass of container & dry specimen
(M dS) 436.5

g

g

g

Test Hole Volume
V= (M 1 - M 2)/p 1 968 cm 3

Dry Mass of soil
M 4 =100M 3 /(w+100) 1827.0 g

Wet Denisty

p, = (M3 / V0 x 62.43 131.3 lbs/ft 3
Dry. Denisty

pd=M4 /V 1.9 g/&m3

Dry Unit Weight

7'd=pdX
6 2 .43 117.9 lbs/fl

3

Mass of water (M,,,)
M1,, = M,,,. - Mcds 31.2

Mass of container (Me)
Mass of dry specimen (M,)

M, = Mcd, - Mc

Moisture/content (w)

w = (100

163.5 g

273.0 g

11.4 %

V *,., . uu #nt #~,a~~ ..n~a
I C-1. So Mos Y

Soil Description: fines.

Proctor ID: Radon Barrier #3
Standard Proctor (ASTM D698)

Maximum Dry Density (Odmax) 118.4 (lbs/ft3)

Optimum Moisture (w0 d) 13.2 (%)

Dry Density (p d) =(100 x p ,)/(100 + w)

pd =( 100 x 131.3 )/(I00+ 11.4 117.9 lbs/ft
Noac: Wei Densi/yfrotn ASTM D 1556 (p,,) Take, pre..eace over ASYMt3 6938 (p0 ,)

Percent Compaction= Pd / ydmaX x 100

117.9 / 118.4 x 1oo 99.5 %

Required Moisture: 10.2 % to 16.2 %

Required.Percent Compaction: 95.0 (%)

Comments: TEST RESULTS:
Microwave oven power setting on HIGH. Initial time setting of 3 X Pass Date: 8/10/10
minutes and subsequent incremental drying periods of I minute until • Failed Moisture
a change of 0.1 % or less of the initial wet mass of the soil. : Failed Compaction Time: 1330.

By: Beachem Bosh /
(print) -"" (signature)

QA/QC APPROVAL DATE

Density Testing
DOE-EM/GJRAC1783
Rev. 0

• QC-F-002 ,, /
File Index No. 4 A-1

Page 0 of,



ENERGYSOLUTIONS FIELD DENSITY TEST

PROJECT: Moab UMTRA Project -OTHER

LIFT IDENTIFICATION: URB27100810-00 DATE: 8/10/2010

TEST ID NUMBER(S): 2

TEST LOCATION: 6794301 N 21223" E TEST METHOD: _ D1556 X D6938

ASTM D6938 (DENSITY DETERMINATION)

Make/Model Troxler 3430 Gauge Serial # 27523

Last Calibration Date: 8/21/09

Daily Standard Counts: On-CellStandard

Density 2217 Moisture 666

Method A (Direct Thansmissioo)
Depth Setting 8 (inches) Count Time I (minutes)

Moisture Count 156 Density Count 1234

Wet Density (p,,) 127.1 (lbs/fi3 ) Dry Density 114.5 (lbs/fl3)

Moisture Density 12.7 (Ibs/fl3) Moisture Fraction 11.1 (%)

ASTM D1556 (DENSITY DETERMINATION)

Testing Apparatus__ Calibrated Vol. ('bs/fl 3)

Bulk Density of sand (p 1) g/cin 3f
3

Mass of Sand to Fill Cone &-Plate (' 2) g

Mass of bottle & cone before filling

cone, plate & hole g
Mass of bottle & cone after filling

cone, plate & hole g
Mass of sand to fill con

• ~plate, & hole (9,•). g

Mass of sand to fi hole g

Mass of wet soilf$ ntainer g

*Mas ,jfntainer g

Mass wet soil (M3) g

est Hole Volume
V / =(M I -"M2)/41 cm 3

Dry Mass of soil
M 4 = 100 M./(w + 100) _g

Wet Denisty
' p ,,=(Ms/V)x 62.43 Ibs/fi 3

Dry, Denisty

P = M,=M4 /V g/cm3

Dry Unit Weight

•Y =Pd x 62 .4 3 lbs/fl3

MOISTURE DETERMINATION
/ . • ASTM D4643

Container ID D-1

Mass of container & wet specimen
(M.,)

Mass of container & dry specimen

(Mcd)

Mass of water (M,,,)

M,,. A Mo," - Mcdx

Mass of container (Mc)
Mass of dry specimen (Ms)

M, = Mcd, -M

Moisture content (w)
w = (M,,/M,)x 100

24.1 jg

164.4 Ig

.207.6 Soil Description:
x enowish n colo CUU anti coInIsist 0 most y

fines.

11.6
Proctor ID: Radon Barrier #3

Standard Proctor (ASTM D698)

Maximum Dry Density (Ydmax) 118.4: (Ibs/ft3)

Optimum Moisture (W ) 13.2 (%)

Dry Density (P d) (100 x p ,)/(100 + w)

pd (lO0 .x 127.1 )/(Ioo+ 11.6 113.9 lbs/ft
Note: Wet DensyJroin ASIM D 1556 (p,,) lakes presidence over ASIM D 6938 (p,,)

Percent-Compaction = Pd / Ydmax x 100

113.9 /, 118.4 x 100 96.2 %

Required Moisture: 10.2 % to 16.2 %

Required Percent Compaction: 95.0 (%)

Comments: TEST RESULTS:

Microwave oven power setting on HIGH. Initial time setting of 3 X: Pass Date: 8/10/10
minutes and subsequent incremental drying periods of 1 minute until Failed Moisture
a change of 0.1 % or less of the initial wet mass of the soil. Failed Compaction 350.

By: Dave Stewart / o2m(fJ•
(print) * (signature)

QA/QC APPRO<"AL DATE

Density Testing
DOE-EM/GJRAC 1783
Rev. 0

SQC-F-002
'File Index No.' 43.82 V

Page ,4.of 7 1)~
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i:MTýY O AB0R A TO0R E S

C o n si r u c I i o n M oa Ie rio i T e c h n o og i e s
Geotechnicol, Environmenioa, & Moferials Engineering/TesIing/ Re se ar ch

April 15, 2010

Neilson Construction
P.O. Box 620
Huntington, Utah 84528

Project: Energy Solutions, Crescent Junction
Project#: 3022
Material: Bio-Intrusion
Source: Crescent Junction #1

Laoratory Test Average Test Score Weigt Score & Max
Value Weight Score

Mineral Type I I F Igneous
Specific Gravity 2.656 . 8.0 9 72 90

Absorption% 1.0% 5.0 . 2 10 20

SodiumiSulfate% 0o.%• 10 I 110 110
LA Abrasion 1 6,8 1 7.0 F' 1 7.0 . 10

F SchmidtHarnmer 42 1 5.2 l 3 1 15.6 30

Total Score F 214.6 [260

Rating = 82.5

TEST RESULTS

Specific Gravity and Absorption ASTM C-127
Lab #202575

Relative Density (oven Dry) = ý2.656
Relative Density (SSD) = 2.682
Relat-i-ve-Densityy-(appar-ent) = -2.228
Absorption (%) = 1.0 %



Los Angeles Abrasion ASTM C-131
Lab # 202574

1 00 Revolutions
12 Spheres

% Wear

Grading A

= 6.8%

Sodium Soundness ASTM C-88
Lab # 202576

% Loss - 0.0%

Schmitt Hammer
203967

Rebound Number

Average

Sincerely,

Susan Arnold

42,40,44

= 42



L A B GR A TO0 R I E S

C o n s t r u cl o n Male r i os T e c h no o g s
Geotechnica), Environnmen)al, & MaoeurioIs Fngineering/Tes)ing/Rese ar ch

April 15,2010

Neilson Construction
P.O. Box 620
Huntington, Utah 84528

Project: Energy Solutions, Crescent Junction
Project#: 3022
Material: Bio-Intrusion
Source: -Crescent Junction #2

Laboratory Test Average Test Score Weight Score & Max
Value Weight Score

I Mineral Type FIgneous F I

Specific Gravity 1 2.653 1 8.0 7 9 72 ] 90

Absorption % 1.0% 5.0. 2 10 20

jSodium Sulfate % 0.0% 1 20 11 110 T 110

ILA Abrasion 7.8 j 6.4 1 6.4 10

Schmidt Hammer 36 4.5 . 3 13.5 7 30

Total Score 211.9 260

.Rating = 81.5

TEST RESULTS

Specific Gravity and Absorption. ASTM. C-127
Lab # 202572

Relative Density (oven Dry) = 2.653
Relative Density (SSD) 2.678
Rel-fati ve-Deisit-yap prent-) - 2-7-22

Absorption (%) = 1.0 %

I



Los Angeles Abrasion ASTM C-131
Lab # 202571

100 Revolutions
12 Spheres

% Wear

Grading A

= 7.8%

Sodium Soundness ASTM C-88
Lab # 202573

% Loss = 0.0%

Schmitt Hammer
203967

Rebound Number 35,37,35

Average .36

Sincerely,

Susan Arnold



•mTE E!• • A OR A 7 0 RA E S

C o n .5 1 r u c I i o n M o i e r io Is e c h no o0 i es
Geolechnicol, Envi ronmenlol, & Material s E ngineeiing/Tesli n/Re se a.r ch

April 15,2010

Neilson Construction
P.O. Box 620
Huntington, Utah 84528

Project: Energy Solutions, Crescent Junction
Project#: 3022
Material: Bio-lntrusion
Source: Freemont Junction #1

Laboratory Test Average Test Score. Weight Score & Max.
Value I eih Score

Mineral Type Igneous I

Specific Gravity 2.691 8.9 9 1 80.1 90

Absorption % 1.0% I 5.0 2- l 10 -20

Sodium Sulfate% o 0.0%' 10 11 j 110 110

LA Abrasion 8.1 6.2 1 6.2 10

Schmidt Hammer 58 7.8 7 3Y 23.4 30

Total Score F 229.7 F 260

Rating= 88.3

TEST RESULTS

Specific Gravity and Abs'orption ASTM C-127
Lab #202579

Relative Density (oventDry) = 2.691
Relative Density (SSD) = 2.721
R-elative-Dens it-y'(apparent) 2.-775
Absorption (%) 1.2 %



Los Angeles Abrasion ASTM C-131
Lab # 202577

-9

100 Revolutio'ns
12 Spheres

% Wear.

Grading A

= 8.1%

Sodium Soundness ASTM C-88
Lab # 202578

% Loss = 0.0%

Schmitt Hammer
203967

Rebound Number 60,60,54

Average 58

Sincerely,

Susan Arnold



CENTRAL UTAH TESTING & INSPECTION

SIEVE ANALYSIS: AGGREGATES (ASTIVI C13)6-9 iAASHTO T27-93)

MATERIALS FINER THAN No. 200 SCREEN (ASTMI C1 17-95 AASHTC) Ti 1-91)

CLIENT: NIELSON CONSTRUCTION
PROJECT: MISC. QC
SA-fLE LOCATION: FREMONT PIT - OFF BELT

MATERIAL TYPE: RIPRAP
TESTED BY: DB SAIMvPLED BY:

JOBýP: 1357 DATE: 08/20/09

CLIENT LAB #: 5020

Sieve Siz Veght Retain ed Percent Retained Percent asn BandlTarget

4 in. (100mm) 1 0.0 100 100

3 in. (75mm) 2517.2 4.3 96

2 in. (50mrn) 19271.3 32.7 63 50- 100

1 1/2 in. (37.5mm) 9618.5 16.3. 47 40- 50

1 in. (25mm) 7572.6 12.8 34 20- 40

3/4 in, (19mm) 3922.7 6.6 27

1/2 in. (12.5mm) 3115.6 5.3 22 15-25

3/6 in. (9.5mm) 452.6 6.3 16

# 4 (4.75mm) 279.6 3.9 . 12 10-20

# 8 (2.36mm) 189.5 2.7 9 5-15

#16 (1.18mmn) 125.8 1.8 7 5-10

#30 )600um) 102.3 1.4 6

# 50 (300um) 84.1 1.2 5

#100 (150urn) 89.8 1.3 3

#200 (75um) 79.5 1.1 2.4 0-5

-#200 (-75umr) 13.3

Total Sample Aggregate Weight:

- 1/2" Aggregate Weight:

58986.3

1571.5 - 1/2" After Wash Weight: 1416.7

REMAR.KS:

i ceitif'. that this test was performed it accordance with. ASTM C1 17-95 & C136-95/AASHTO Ti 1-91 & T_27-93). )

P.O. BOX 427 CENTERFIELD, UT. 84622 (435) 528-5711 FAX (435) 528-5710



CENTRAL UTAH TESTING & INSPECTION

SIEVTE ANALYSIS: AGGREGATES (ASTMv C136-9ý AASIATO T27-93)

MATERIALS FINER THAN No. 200 SCREEN (ASTM CJ 17-93 AASHTO TI1-91)

CLIENT: NIELSON CONSTRUCTION
PROJECT: MISC. QC
SAMPLE LOCATION: FREMONT PIT - OFF BELT
MATERIAL TYPE: RIPRAP
TESTED BY: DB SAMPLED BY:.

JOB: 1 357 DATE: 08/21 7/09

?LJENT LAB #: 5021

Sieve SizeWih Retained Percent Retained Percent Passing~ BandrTarge

4 in. (100mm) 0.0 100 100

3 in. (75mm) 3025.9 4.5 95

2 in. (50rnm) 21156.6 31.8 64 50- 100

I I,,.2in. (37.5mm) 12225.8 18.4 45 40-50

I in. (25ram) 9035.9 13.6 32 20 - 40

3/4 in. (1 9rm) 4266.5 6.4 25

1/2 in. (1 2.5mm) 4108.7 6.2 19 15-25

3/8 in. (9.5mmn) 498.5 5.9 13

#4 (4.75:mmt 285.3 314 10 10-20

#8 (2.36mm) 208.7 2.5 . 7 5-15

#16 (1.18ram) 174.2 2.1 5 5-10

#30 (600um) 98.7 1.2 4

#50 (300um) 90.2 1.1 3

#100 (1i50um) 76.5 0.9 " 2

F200 (75un) 72.1 0.9 1.' 0_-_5

Total Sample Aggregate Weight:

- 1/2" Aggregate Weight:

66548.7

1613.7 - 1/2` After Wash Weight: 1519.1

REMARKS:

I certify that this test was performed in accordance with ASTM Ci 17-95 & C136-95/AASHTO TI 1-91 & T27-93,

P.O. BOX 427 CENTERFIELD, UT. 84622 (435) 528-5711 FAX (435) 528-5710



CENTRAL UTAH TESTING & INSPECTION

STEVE ANALYSIS- AGGREGATES :ASTM C136-95 AASHTO T27-93)

MATERIALS FINER THAN No. 200 SCREEN (ASTI C1 17-95 AASHTO TiI-91)

CLIENT: NIELSON CONSTRUCTION
PROJECT: MISC. QC
SAMPLE LOCATION: FREMONT PIT -
MATERIAL TYPE: RIPRAP
TESTED BY: DB

JOB#': 1357 DATE:- 09/02/09

OFF BELT

SAMPLED BY: CLIENT LAB #: 5042

Sieve Size - Weight Retained PErcent Retained j Percent Passing BandlTarget j
4 in. (100mm) 0.0 100 100

3 in. (75m,) 4025.2 6.4 94

2 in. (50mm) 1,7997.0 28.8 65 50-100

1 1/2 in, (37.5mm) 10229.9 16.4 48 40-50

1 in. (25mm) 9231.1 14.8 34 20-40

3/4 in. (19mm) 4936.8 7.9 26

112 in. (12.5mm) 3811.4 6.1 20 15-25

3/8 in, (9.5rmm) 611.7 7.0 13

#4 (4.75mm) 215.9 2.5 10 10-20

.# 8 (2.36mm) 234.6 2.7 8 5-15

W 16' (1.18mm) 197.1 2.2 5 5-10

# 30 (600um) 68.5 0.8 5

# 50 (300um) 63.1 0.7 4

#100 (150um) 76.8 0.9 3

#200 (75um) 80.0 0.9 2.1 0-5

-#200 (-75un,) 12.0 .

Total Sample Aggregate Weight:

- 1/2" Aggregate Weight:

62553.1

1732.6 - 1/2" After Wash Weight: 1559.7

REMARKS:

I cetnif) that this test was pedformed in accordance with ASTM C1 17-95 & C136-95/AASHTO T I -91 &

P.O. BOX 427 CENTERFIELD, UT. 84622 (435) 528-5711 FAX (435) 528-5710



CENTRAL UTAH TESTING & INSPECTION

SIEVE ANALYSIS: AGGREGATES (ASTIM C]36-95 AAS-TO 'P27-93)

MATERIALS FINERI-THAN No. 200 SCREEN (ASTIV C] 17-95 AASHTO T1 1-9i)

CLIENT: NIELSON CONSTRUCTION
PROJECT: MISC. OC
SAMPLE LOCATION: FREMONT PIT - OFF BELT
MATERIAL TYPE: RIPRAP
TESTED BY: DB SAMPLED BY: (

JOB.: 1357
,/

DATE: 09/10/09

?LIENT LAB #: 5058

Sieve Size Neight Retaincd PretRetained Percent Passing Bandi~arget,

4 in. (100mm) 0.0 100 100

2 in. (50mam) 16165.1 31.6 64 50-100

I 142 in. (37.5mm) . 9579.3 18.7 45 40-50

1 in. (25mm) 7016.1 13.7 31 20-40

3/4 in. (1r9mm) 3470.1 6.8 25

1/2 in. (12.5mm) 3053.9 6.0 19 15-25

3/8 in. (9.5mm) 505.0 5.5 13

t 4 (4.75mm) 303.7 3.3 10 10-20

#8 (2.36mm) 213.7 2.3 7 5-15

# 16 (1.18mm) 119.6 3. 6 5-10

#30 (60Oum) 95.9 1.1 5_.

# 50 (300um) 78.3 0.9 4

#100 (150um) 90.4 1.0 3 3

#200 (75um) 92.9 1.0 2.2 0-5

-4200 (-75um) 16.1

Total Sample Aggregate Weight:

- 1/2" Aggregate Weight:

51140.0

1695.9 - 1/2" After Wash Weight: 1515.6

REMARKS:

I certify that this test was perfoimeid in accordance with ASTM C1 17-95 & C]36-95/AASHTO T 11-91. & T27-9F'

P.O. BOX 427 CENTERFIELD, UT. 84622 (435) 528-5711 FAX (435) 528-5710



• ASTM D 2216- Standard Test Methods for Laboratory Determination of
Water (Moisture) Content of Soil and Rock by Mass

0 ASTM D 6938 - In-Place Density and Water content of Soil and Soil-
Aggregate by Nuclear Methods (Shallow Depth

H ASTM D 4643 - Determination of Water (Moisture) Content of Soil by the
Microwave Oven Heating

Note: Companion sand cone tests and oven moisture tests must be performed
along with nuclear tests until a sufficient number have been performed to
demonstrate a clear correlation.

* After placement, moisture content shall be maintained or adjusted to meet criteria.
" Erosion that occurs in the fill layers shall be repaired and grades re-established.

" Freezing and desiccation of the Radon Barrier layer shall be prevented. If
freezing or desiccation occurs,the affected soil shall be removed or reconditioned
as directed.

" Areas that have been repaired shall be retested as directed. Repairs to the Radon
Barrier layer shall be documented including location and volume of soil affected,
corrective action taken, and results of retests.

6.7.5 Initial and Confirmatory Surveys

Verification of thethickness of the Radon Barrier Layer will be performed by comparing
before and after surveys of the Layer by surveying or using CAES. Prior to placement of
the Radon Barrier Layer, an initial survey shall be performed of the section to be capped.
The initial survey will document the pre-cap, geomnetry of the site. After the Radon
Barrier Layer has been installed, a post-installation survey will be perfdrmed on the top
of the Radon Barrier fill to confirm that the totaLfirl[ thickness is. in accordance with the
plans and specifications.

6.8 INFILTRATION AND BIOINTRUSION BARRIER (GRAVEL)

Above the RadboiT Barrier layer, a 6 inch thick Infiltration and B iointrusion Layer of
gravel will be placed to provide a barrier to burrowing animals, and a pathway for
drainage of water that has infiltrated through upper layers of the cap. The gravel will be a
sandy gravel with a gradation in accordance with project plans and specifications. Rock
shall be spread to the thickness indicated on the drawings or in accordance with
oversizing due to scoring criteria. Rock placement shall be guided by the Computer
Aided Earthmoving System to ensure that the appropriate thickness has been placed at all
locations. Stone with a D50 of 2 inches or less shall be compacted with a vibratory steel
drum.
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6.8.1 Biointrusion Layer Materials Testing

Rock for the infiltration and biointrusion barrier layer shall be tested by a commercial
testing laboratory during production in accordance with the following:

Biointrusion Layer Material Reference.

Specific Gravity (SSD) ASTM C-127

Absorption ASTM C-127

Sodium Sulfate Soundness (5 cycles) ASTM C-88

(course aggregate)

L.A. Abrasion (100 cycles) ASTM C-131

Schmidt Rebound Hardness I SRM Method

Test samples shall be submitted to a commercial testing lab for analysis and subsequent
acceptance or rejection or the material represented by the test results, based on
engineering calculations.

Rock for the infiltration and biointrusion barrier layer shall be tested for gradation in
accordance with ASTMs C-I 17 and C-136, and other approved testing methods. Test
results shall be in accordance with the Design Specification.

Rock for the infiltration and biointrusion barrier layer shall be tested a minimum of four
times. The materials shall be tested initially prior to the delivery of any of the materials
to the site and at the beginning of placement. Thereafter, the tests shall be performed at a
minimum frequency of one test for each 10,000 cubic yards or fractions thereof
produced/placed (durability testg for~.materials produced/gradation tests for materials
placed). A final set of durability tests shall be performed near completion of production
for each type maiteri\al; A final gradation test shall be performed near completion of
placement for each type material.

Rock for the infiltration and biointrusion barrier layer shall be material that has long-term
chemical and physical durability. The material shall achieve an acceptable score for its
intended use, in accordance with the rock scoring and acceptance criteria.

6.8.2 Rock Acceptance Criteria

An acceptable rock score depends on the intended use of the rock. The rock's score must
meet the following criteria:

- For occasionally saturated areas, which include the top and sides of the final cover, the
rock must score at least 50% or the rock is rejected. If the rock scores between 50%

Page 20 of 27



and 80% the rock may be used, but a larger D50 must be provided (oversizing).. If the
rock score is 80% or greater, no oversizing is required.

For frequently saturated areas, which include all channels and buried slope toes, the
rock must score 65% or the rock is rejected. If the rock scores between 65% and 80%,
the rock may be used, but must be oversized. If the rock score is 80% or greater, no
oversizing is required.

Oversize rock as follows:

- Subtract the rock score fr-om 80% to determine the amount of oversizing required. For
example, a rock with a rating of 70% will require oversizing of 10 percent (80% - 70%

=10%).

- The D50 of the stone shall be increased by the oversizing percent. For example, a
stone with a 10% oversizing factor and a D50 of 12 inches will increase to a D50 of
13.2 inches.

- The final thickness of the stone layer shall increase proportionately to the-increased
D50 rock size. For example, a layer thickness equals twice the D50, such as when the
plans call for 24 inches of stone with a'D50 of 12 inches, if the stone D50 increases to
13.2, the thickness of the layer of stone with a D50 of 13.2 should be increased to 26.4
inches.

QC Inspector shall verify that the Infiltration and Biointrusion Layer is installed in
accordance with Plans and Specifications by 'checking and confirming:

- Gravel material gradation matches the gradation required in the specifications.

- Gravel material is placed and compacted to produce a continuous uniform thickness of
at least 6 inches. As a minimum depth verification will be performed every 10,000 cu
yds.

- Compaction is performed by a vibratory steel drarm roller, and thatthe roller makes a
mininum of 2 passes over the placed,graVel fill V. ,

6.9 FROST PROTECTION LAYER

Above the Infifltrition and Biointrusion Layer a 3 feet thick Frost Protection Layer will be
installed. This soil layer will provide protection for the low-permeability Radon Barrier
Layer beneath. The Frost Protection Layer will consist of 3 ft of clean, compacted soil
shall be placed directly on the gravel Infiltration and Biointrusion Layer.

6.9.1 Material

The Frost Protection Layer will be constructed of common fill. The fill shall be produced
friom stockpiled excavated common fill from the cell excavation, tested to determine its
maximum dry density, and the moisture content modified to bring the fill to optimum for
compaction in accordance with ASTM D 698.
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" ASTM D 4643 - Determination of Water (Moisture) Content of Soil by the
Microwave Oven Heating

" ASTM D 698, Standard Test Methods for Laboratory Compaction
Characteristics of Soil Using Standard Effort.

Note: Companion sand cone tests and oven moisture tests must be performed
along with nuclear tests until a sufficient number have been performed to
demonstrate a clear correlation.

" After placement, moisture content shall be maintained or adjusted to meet criteria.
" Erosion that occurs in the fill layers shall be repaired and grades re-established.
" Freezing and desiccation of the Radon Barrier 1Layer shall be prevented. If

freezing or desiccation occurs, the affected soil shall be removed or reconditioned
as directed.

" Areas that have been repaired shall be retested as directed. Repairs to the Radon
Barrier ILayer shall be documented including location and volume of soil
affected, corrective action taken, and results of retests.

6.7.5 Initial and Confirmatory Surveys

Verification of the thickness of the Radon Barrier Layer will be performed by comparing
before and after surveys of the Layer by surveying or using CAES. Prior to placement of
the Radon Barrier Layer, an initial survey shall be performed of the section to be capped.
The initial survey will document the pre-cap geometry of the site. After the Radon
Barrier Layer has been installed, a post-installation survey will be performed on the top
of the Radon Barrier fill to confirm that the total fill thickness is in accordance with the
plans and specifications.

6.8 INFILTRATION AND BIOINTRUSION BARRIER (GRAVEL)

Above the Radon Barrier 1Layer, a 6 inch thick Infiltration and Biointrusion Layer of
gravel will be placed to provide a barrier to burrowing animals, and a pathway for
drainage of water that has infiltrated through upper layers of the cap. The gravel will be a
sandy gravel with a gradation in accordance with project plans and specifications. Rock
shall be spread to the thickness indicated on the drawings or in accordance with
oversizing due to scoring criteria. Rock placement shall be guided by the Computer
Aided Earthmoving System GPS grade control to ensure that the appropriate thickness
has been placed at all locations. Stone with a D50 of 2 inches or lessThe Biointrustion
Layer shall be compacted with a vibratory steel drum.

6.8.1 Erosion Protection Materials Testing

Rock for the infiltration and biointrusion barrier layer shall be tested by a commercial
testing laboratory during production in accordance with the following:

U.S. Department of Energy Moab UMTRA Project
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Riprap Type A and B, and Bedding Material Reference

Specific Gravity (SSD) ASTM C-127

Absorption ASTM C-127

Sodium Sulfate Soundness (5 cycles) ASTM C-88

(course aggregate)

L.A. Abrasion (100 cycles). ASTM C-131

Riprap Type C and D Reference

Schmidt Rebound Hardness ISRM Method

Splitting Tensile Strength ISRM Method

Test results shall be submitted to MK-Environmental Servicesa commercial testing lab
for analysis and subsequent acceptance or rejection or the material represented by the test
results, based on engineering calculations.

Rock for the infiltration and biointrusion barrier layer shall be tested for gradation in
accordance with ASTMs C-117 and C-136, and other approved testing methods. Test
results shall be in accordance with the Design Specification.

Rock for the infiltration and biointrusion barrier layer shall be tested a minimum of four
times. The materials shall be tested initially prior to the delivery of any of the materials
to the site and at the beginning of placement. Thereafter, the tests shall be performed in
place at a minimum frequency of one test for each 105,000 cubic yards or fractions
thereof produced/placed (durability tests for materials produced/gradation tests for
materials placed). A final set of durability tests shall be performed near completion of
production for each type material. A final gradation test shall be performed near
completion of placement for each type material.

Rock for the infiltration and biointrusion barrier layer shall be material that has long-term
chemical and physical durability. The material shall achieve an acceptable score for its
intended use, in accordance with the rock scoring and acceptance criteria.

6.8.2 Rock Acceptance Criteria

An acceptable rock score depends on the intended use of the rock. The rock's score must
meet the following criteria:

- For occasionally saturated areas, which include the top and sides of the final cover, the
rock must score at least 50% or the rock is rejected. If the rock scores between 50%
and 80% the rock may be used, but a larger D50 must be provided (oversizing). If the
rock score is 80% or greater, no oversizing is required.

- For frequently saturated areas, which include all channels and buried slope toes, the
rock must score 65% or the rock is rejected. If the rock scores between 65% and 80%,0

U.S. Department of Energy Moab UMTRA Project
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the rock may be used, but must be oversized. If the rock score is 80% or greater, no
oversizing is required.

Oversize rock as follows:

- Subtract the rock score from 80% to determine the amount of oversizing required. For
example, a rock with a rating of 70% will require oversizing of 10 percent (80% - 70%
= 10%).

- The D50 of the stone shall be increased by the oversizing percent. For example, a
stone with a 10% oversizing factor and a D50 of 12 inches will increase to a D50 of
13.2 inches.

- The final thickness of the stone layer shall increase proportionately to the increased
D50 rock size. For example, a layer thickness equals twice the D50, such as when the
plans call for 24 inches of stone with a D50 of 12 inches, if the stone D50 increases to
13.2, the thickness of the layer of stone with a D50 of 13.2 should be increased to 26.4
inches.

QC Inspector shall verify that the Infiltration and Biointrusion Layer is installed in
accordance with Plans and Specifications by checking and confirming:

- Gravel material gradation matches the gradation required in the specifications.
- Gravel material is placed and compacted to produce a continuous uniform thickness of

at least 6 inches.
- Compaction is performed by a vibratory steel drum roller, and that the roller makes a

minimum of 2 passes over the placed gravel fill.

6.9 FROST PROTECTION LAYER

Above the Infiltration and Biointrusion Layer a 3 feet thick Frost Protection Layer will be
installed. This soil layer will provide protection for the low-permeability Radon Barrier
Layer beneath. The Frost Protection Layer will consist of 3 ft of clean, compacted soil
shall be placed directly on the gravel Infiltration and Biointrusion Layer.

6.9.1 Material

The Frost Protection Layer will be constructed of common fill. The fill shall be produced
from stockpiled excavated common fillcome from the cell excavation, tested to determine
its maximum dry density, and the moisture content modified to bring the fill to optimum
for compaction in accordance with ASTM D 698.

6.9.2 Ground Preparation

U.S. Department of Energy Moab UMTRA Project
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EN'R LC\ VSOL UTiON S

DAILY CONSTRUCTION REPORT

IPRO(JECT:I MOAB UMTRA Site: (]reseit .111 1itoli Shift: D)ay

DATE: 10/20/201()

I VIATHI-IER: Fair: X Clo

CONSTIRI JC'rON OIPIAATIONS:

Radon Barrier

EQIUIPMENT USI):

Rock trucks X

Locomotives

Sheepsfoot_

CAT 815 X

Ll Clý' Rain: Sllo\,,,: Wind: Other:

Waste Placement X Cell Excavation X h

Rock Placenmnl Other Frost Protection Layer

itl ill) Cover

Others

Track hoes

Forkl ifts
Scrapers X

Water trucks X

Loaders X

Graders X

Tillers

CAT 825 X

Dozers X

Backhoes

Rollers__

Other

DAILY PROGRESS MEETING: Yes X No

LIFTS TESTEI): [BA 11101004-00, \ WI-H06101019-00,LJWI 121010201-00,1tIWN 19100929-00, and 1 IWPO 110 1019-00,

LIFTS APPROVED: UBAI I 101004-00.1 WHI06101019-00 and IWN 19100929-00

EXPLANATIONS:

RRM: Today there was a total of 2 lifts approved. A total of 2.783 yds ' of RRM approved today. The daily moisture test was taken on

JWI 12101020-00 that passed with satisfactory results. QC surveyed a control point and verified that the GPS was in tolerance for the

mvshift.

w
SFosPr Wedte:
Todav the 68th lift was placed to 95%.

Fro.t Protection Laver:
Today the first lift of Frost Protection layer was started today but not finished.

Bio-Intrusion: UBA I1101004-00 was approved today. Approximately 5.588 yds3 of material was approved. A Buvoff survey was

preformed along with a visual inspection, both were satisfactory. This lift area was approved for Frost Protection Layer placement.

QA/Q(: fcpresentativ'e Kyler Edelose ' Z /,

EnergySoluuions
Moab UMvITRA Page / of



Point II Northinq

Biointrusion Barrier Laver Buy Off Survey
B 'off ID: UBA11101004-00

L Eastingl Surveyed Elevation Desi.in Elevation Pro.

Date: 10/2012010

PreDifference trot Pr'-

t.jjtj.,, El. ýs,vatwn =Difierence tr=om Desi n installatiýI . .. .. .

12591 6795350 2122159
1257 9795350 2122259
131 6795150 2122250

4999l 6 4999115 4999 1 0.1 '0.51 o.
499961 4999.51 4999.1 0.0 0.51 0.

49940 0. 0.56 9.4994 SI

13431 679515( 212215, 4994 41 4994.01 0.01 0,51 0.

14261 6794959 2122201 4989.51

1424 6794950 2122300 4989.9
1508 6794750 2122309 4984.5

1510 6794750 2122290 4984 4
1593 6794590 2122250 49794,
1591 6794599 2122299 49794A

4999.9 0.1 0 5 o0
4989.0 0.1_ 0.5 0.:
4984.01 0. 0.5 0.

4993.9 0,105_ 0.5

4 4979.9 0n1i 0.5
0.54978 9 0.01

16741 6794350 2122359 4974.3 4974.31 4973 R )D i 0.9

0.

0.

0.
9.
0.
0.

1676 6794350 2122250 4974.31 4974.3] 4973.8 0.0! 0.5

17331 6794150 212230C 4969 4 4969.21 nil

17311 6794150 21224001 4969.3 4969.3
001

7 0.0! 0.0
0 01 n0n

0.0! 0.0

i ___ I ____ I _______ ______

7 0.Ol 0.9

0.00 O.O

0.(

0.0! 0.0
_ _ o.01

0.01

7 9.9 0.0

09 0.0
0.O1

-. __ _ _O.O 0.0

7. A 0.01 0.0) 0.0[0.01 0.9 0.0
0., 0.09 0.0O
0.01O.! 0.01
O.j 0.9! 0.01

0.0.9 __ 0.0(

r 17~i 0.0(

{ ~I- K! 0.0 0.09
0.0 0.99

0.9 0.0 0.0C

, 0.0 

0.0 

O.000.01___ 0.09 .O

O.C 0.0 O.OC
____1 00E____ 0.9C

4 1 0.0
0.6

0.0
0.0

D00
QOOC

0.00
0.0

/ F .D 00O.OI 000
V. 0.0 0.0 0.00

.O 0.01 0.00
0.0 9.0

0.0 _____ __ _

0.00
0.00
0.00
0.00

Comments:

/

Approval Date: 10212010 . J. Total Square Feet:I . 251,428 ftW

bC Signature: Beachem Bosh - Reviewed By: Mitch Hogan .

EnergySolutions



ILN E WC \ SOLUTIONS
LIFT APPROVAL FORM

ROJECT: Moab UMTRA Project OTHER

CORNER I)AT[: 10/4/2010

p1' 0

EW/: 210 X 0.997 = 209

NS: 1260 X 0.633 = 798
p N#2

EW: 210 X 0.779 = 164
NS: 1260 X 0.864 = 1088

P 3#3

EW: 210 X 0.736 = 15S
See attached for lift map. w; 1260 -0.229 289

NS;: 1260 X< 0.229 = 2N9

LIFT ID:

HICKN

IDENTIFY LOTS ABOVE

UBA11101004-00 NW CORNER: 6

ESS: UNC: N/A COM: 6". ELEV: N

795375 N. 2122097 E.

/A Debris Insp. By: N/A Date: N/A Time: N/A

iiiments: QC verified that the final surface of Radon Barrier was satisfactory prior to placement of Infiltration and Bio-lntrusion
material. QC verified that the rock used was the correct material source. QC verified that the rock laver was spread to a near ulliform1
thicknes of> 6" with satisfactory results OC verified that the material had a even blend. Johansen and Tuttle personnel verified that a

mimimum of two nasses were ierformed with a smooth-drum roller on the entire lift area during compaction efforts. This lift is
approximately 251.478 ft2 with approximately . yds' of Bio-Intrussion approved on it. Operations began placing this lift on 10-4-10
huI did not uet it annrnved until 10-MO-10 this is the reason for the difference between the lift ID and aDproval date. OC verified that

samples collected for Sieve Analysis were collected in accordance with the current version of ASTM D75 and project specifications..,,,,.p -. ,- -/-/b 4, +,, .5" *A

KEYING IN NOTES: N E S W N/A DENSITY TESTS ID # (S): N/A

LIFT APPROVED BY: Kyler Edgehouse $ . DATE: 10/20/2010 TIME: 1310

/0.Q A A D -/TE5 /QAPPR 'ALDATE

Density Testing
DOE-EM/GJRAC1783
Rev. 0

QC-F-001
File index No. 43.8.2

Page i of /41 7



JE GISoL UTIONS

Slope Elevation Survey

Average lift thickness= 0.5 Boundinr Box INorthing Eastixig

Grid Size= N/A Lower Left N

'1

Lift 11): U BA 11101004-00 Upper Right I IA

Last Lift Elevations Lift Approval Elevations Ltin ess

Northing Easting Elevation Northing IEasting Elevation Thiw,,,i.+
6795350 2122150 4999.1 6795350 2122150 4999.6 0's
6795350 2122250 4999.1 6795350 2122250 4999.6 o.s
6795150 2122250 4994,0 6795150 2122250 4994.5 (1.5

6795150 2122150 4994.0 6795150 2122150 4994.5 0.s
6794950 2122200 4989.0 6794950 2122200 4989.5 1 .5

6794950 2122300 4989.0 6794950 2122300 4989.5 1 .,
6794750 2122300 4984.0 6794750 2122300 4984.5 0.5

6794750 2122200 4983.91 6794750 2122200 4984-4 (o.5

6794550 2122250 4978.9 6794550 2122250 4979.4 s.5
6794550 2122350 4978.9 6794550 2122350 -4979.4 0.5
6794350 2122350 4973.8 6794350 2122350 4974.3 (1.;
6794350 2122250 4973.8 6794350 2122250 4974.3 0.5
6794150 2122300 4968.8 6794150 21223001 4969.4 (.5

6794150 2122400 4968.9 6794150 2122400 4969.3 0.5
0/ .0
0.0

0.0
0.0

0.0

o(o (
____/______o______o . (

/ o_________o . C
0.0 C

/_o0.0 C
___/_________o___C 0.0 C

//o0.0 C
(1.0 C

__ __ __ _ __ __o .o1 C
V 0' .0 c

/11 .o C

,/ 0.0 O

0.0 0
0.0 0

/_0.1 0
0.0 0(0.0 0

_______(M __ _ __ _ 01

____ ____0.0 0J
0(.0 01

___ ____1 01.0 01//o.0 0o
0.0 O

,/-__0.0 O

// 0.0 O0

OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK

OK

OK

OK

OK

DK
)K
K
K
K
K
K
K
K
K
K
K
K)K
)K
K
K
K
K
K
K
K
K
K

Encrgy.So/ntions

Pg 2-of,~(4fIt



IE'N EI'TZfJCY'SOLUTIONAS SAMPLING LOG

.ýOJECT: A(W4 avRAiA ryc

SAMPLE NUMBER:-

LOCATION: l L -Oo

TEST(S) TO BE PERFORMED:

PROCTOR: CLASSIFICA

NA SOUNDNESS: _ _ _LA ABRASI

SPECIFIC GRAVITY: X GRADATION

COMMENTS:,a./,, &P (o... '., w

OTHER
DA-".'F :_ _ -

MATERIAL TYPE: SOIL_ ROCK X

SAMPI

%TION:

ON: x

D BY:_______________________

LABORATORY PERMEABILITY:

ABSORPTION: /

d, I Q124oie,4 k) r-pigre, ccg.*n,421,,4e

p 'PLE NUMBER: • MATERIAL TYPE: SOIL ROCK

I ATION: 4LkA-1LDoo0l-cqb

TEST(S) TO BE PERFORMED: SAMPLED BY:_O •

PROCTOR: CLASSIFICATION: LABORATORY PERMEABILITY: -

NA SOUNDNESS: _ _ LA ABRASION: ABSORPTION:

SPECIFIC GRAVITY: • GRADATION:_

COMMENTS:

SAMPLE NUMBER:

LOCATION: t]iAH CA.r}l-Dr

MATERIAL TYPE: SOIL ROCK

TEST(S) TO BE PERFORMED: SAMPLED BY: __tA&oj-, tY;g$e•_
PROCTOR: CLASSIFICATION: LABORATORY PERMEABILITY:

NA SOUNDNESS: x LA ABRASION: - ABSORPTION: x

SPECIFIC GRAVITY: X GRADATION: X
COMMENTS:. e 1'-,i rcnt f-fv'o3& A. h••4,4, - S ,, /., 1 4w Lý 2 4e PC /-,,",•m

Sampled by DATE QA/QC APPROVAL DATE

En ergySohiiionsy
Rev. 0

0QC-F-0 I I
File Index No._
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CENTRAL UTAH TESTING & INSPECTION

SIEVE ANALYSIS: AGGREGATES (ASIM CI 3,.CURIRELN I AASItI .ST/'r JlrtH1N

MATERIALS FINER THAN No. 200 SCREEN (AISTN Ct 7-4R.ENJ MAS(•3TO') T .CURIREINT

CLIENT: NIELSON CONSTRUCTION JOBII: 1357 DATE: 10/12/I0

PROJECT:; MOA koAJ (AAA p P-v.r•- &
SAMPLE LOCATION: BIOINTRUSION LAYER IN PLACE SAMPLE I U 13. 4 1(•rAOLO.4- o o"•"
MATERIAL TYPE: COVER BIOBARRIER
TESTED BY: .IC SAMPLED BY: JC LAB #: 5904

Sieve Size Weight Retained Percent Retained Percent Passing Band/Target

8 in, (200mm) 0.0 100.0

6 in. (150m m) 0.0 100.0

4 in. (100mm) 0.0 100.0 100

3 in. (75mm) 155424 2.3 97.7

2 in (50mm) 147765.5 22.3 75.3 50- 100

1 1/2 in (37.5mm) 128716.3 19.5 55.8 40-60

1 in. (25mm) 105454.9 15.9 39.9 20-40

3/4 in. (19mm) 50545.9 7.6 32.3

1/2 in. (12.5mm) 1718.2 10.6 21.7 15-25

3/8 in. (9.5mm) 862.3 5.3 164

94 (4.75mm) 887.1 5.5 10.9 10-20

# 8 (2.36mm) 318.8 2.0 '8.9 5- 15

# 16 (1.18mm) 193.0 1.2 7.7 5-10

# 30 (600um) 128.7 0.8 6.9

850 (300ur) 133.3 0.8 6.1

#100 (150urm 164.7 1.0 5.1

4200 (75um) 186.4 1.1 3.9 0-5

-4200 (-75um) -31.4

Z -.5

Total Sample Aggregate Weight:

- 3/4" Aggregate Weight:

6614034

52326 - 3/4" After Wash Weight: 4623.9

REMARKS:

I certity, that this test was perlonned in accordance with lie cunent version(s) orASTM C1 17 & C136/AASHTO TI & T27 -':, , .,,, ,-

P.O, BOX 220427 CENTERFIELD, UT. 84622 (435) 528-5711 FAX (435) 528-5710
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TEN GI NEEIt NGC'm , L A B 0 R A 7 0 R I E S

Cons tuci ion M a t e r i a S T e c h n o 1 o i e s

Geotechnical, Environmen al, & M aferials En9ineering/Testing/Rese arch

November 10. 20l10

Neilson Construction
P.O. Box 620
Huntington, Utah 84528

Project: Energy Solutions
Project#: 3022
Material: Bio-lntrusion Rock
Source: Freemont Junction (After Placement) "Ts40 Lr,. &--

Laboratory Test Average Test Score Weight Score& Max
Value Weight Score

Mineral Type IIgneous '

Specific Gravity 2.685 8.3 9 74.7 90

Absorption % 0.6% 7.5 2 15.0 20

Sodium Sulfate % 0.0% 10 11 110 110
LA Abrasion 6.6 7.1 1 7.1 10

Schmidt Hammer 56 7.3 3 21.9 30

Total Score 228.7 260

Rating 88.0

TEST RESULTS

Specific Gravity and Absorption ASTM C-127
Lab # 233040

Relative Density (oven Dry) = 2.685
Relative Density (SSD) = 2.701
Relative Density (apparent) = 2.728
Absorption (%) - 0.6 %

6/? 14



Los Angeles Abrasion ASTM C-131
Lab # 233038

100 Revolutions
12 Spheres

% Wear

Grading A

- 6.6%

Sodium Soundness ASTM C-88
Lab # 233039

% Loss - 0.0%

Schmitt Hammer
234317

Rebound Number 57,57,53

Av erage = 56

0 Schmitt Hammer test performed on sawed surface of 6" cobbles

Sincerely,

Susan Arnold

7b r7



El N'EIRG VSOLUTIONS
DAILY CONSTRUCTION REPORT

I PROIJ)E(YT: MOAB UMTRA Site: Cresentf *Junction Shift:

i)ATE: 10/25/20101

WEAI:II IR: Fair: Cloudy: X Warm: Rain: X Snow: Wind: X

Intcriim Covr

Other:

CONSTIRUCTION OIPERI'ATIONS:

Radon Barrier

EQUII'VIENT USED:

Rock trucks X

Locomotives

Sheepsfoot X

CAT 815

Waste Placement X Cell Excavation

Rock Placement Other

Track hoes

Forldifts

Scrapers

Water trucks

Loaders X

Graders

Tillers

CAT 825

Others

Dozers X

Backhoes

Rollers __

Other

I)AILY PROGRESS MEETING: Yes X No

LIFTS TESTE1): UiBA01 1010104-100

LIFTS APPROVED: UBA01 1010014-00

EXPLANATIONS:

RRM:
There were no lifts approved in the cell today. Due to weather all material was stockpiled. QC performed a visual inspection of the lift

mheas in the cell and found standine water On all lifts. Oi)erations removed all standing, water and let dry.

r

Bio-Intrusion: UBA0I1101004-00 was approved today. Approximately 2.820 yds3 of material was approved. A Buyoff survey was
preformed alone with a visual inspection, both were satisfactory. This lift area was approved for Frost Protection Layer placement.

7*!_
QA/QC Representativ'c Kyler Edgehouse

EnergySoltlions

Moab UMTRA Page jOf~



Biointrusion Barrier Layer Buy Off Survey
Bty off ID: JAp) Date: I,... , /.,i)

Point S Norhin IEastin Surveyed Elevation IDesic n Elevation Pre-Installation Elevation Diference in teet Difference in inches Radon Barrier Thickness
1939 6705900 2122150 4990.7 4990.6 4990.2 005 0
1037 6795900 2122250 4991.3 4991.2 499D.8 01 1.2 0
1118 6795700 2122150 4994.5 4994.5 4994.0 0.0 04 0
1116 6795700 2122250 4995.1 4995.1 4994.7 0. 0.3 0.
1198 6795500 2122150 .4998.4 4998.4 4997.9 0.1 0.61 0.
1199 6795500 2122250 4999.0 .4999.0 4999.5 0.0 .0.5 O

I 0.0 0.0 0.0
1 0.0 0.0 0.0

O.Oý O0 01OýD

a0.0 . O 0.0
0.0 0.0 0.0
0.0 0.0 0.0
0 00.0 0.0
0.0o 0.0 0.9
0.0 0.0 0.01

____I_ I___ I____ a________0.0 0.0 0.01

I I I 1_____ 0.0 OD 0.0 6.

1 0.0 0.0 0.0

__________ _________________1 __ 0.01 0.0 0.0

0.01 0.0 0.0
0.0 0.0 9.0
0.0 0.0 9.0
o0.0 0.0o 0.0
0.0 0.01 0.0

I 1 0.0 0.0 0.0
0.01 0.01 0.0
0.01 00 0.0

0.01 0.0 O.O00.0O 0.01 0.00.01 0.0 0.01

0.01 0.01 0.0
II10.01 O.01 .0

0.0 0.0O 0.0
0.0( 0.0 0.0
0.01 O.0 -- O.01

III10.O1 0.0 O.cl

0.0( 0.0 0.0
0.01 0.0 0.0

0r0 0.0 0.0

IQ0.0 n.0 0.a
0.0 0.0 0.0
0.0 0.0 0.0
0.0 0 01 0.5
0.0 0.01 0.0O
0,0 0.0 0.0
0.01 -. 01O 0.0
0ý01 0 O.O 0.0
0.01 0.01 0.01

10.0 0.01 0.0
0.01 0.01 0.0
0.0j OO1 0,0
0.01 0.01 O.O

0.O1 0.01 0.01

0.01 0.01 0.01
0.0 0.01 0.0
0.01 0.01 0.0
00O 0.0 0.0
001 0.0 Q0

0.O.0.0 0.01
0.0O. 0.01
0.01 0.0 0.01

Comments: 
00 . .

Approval Date: n1012512010 Total Square Feet:I1 126921 ftl
JQ C Signature: M itch Hogan -- -• • Review ed By: a h ,, u ,,€ / - , - o

11 J2~t) ~

EnergySolutions

-21 {Aý



EkGASOLUTIONS
LIFT APPROVAL FORM

'0OECT:

I CORNER

M~oah IJMTRA Projcct 0TI ElR

I)A'I': 10/4/2010

II #1

EW: 232 X (1.898 = 208

NS: S81 X 7).479 = 278

IP " #2

EW: 232 X 0.974 = 226

NS: 581 X 0.424 = 246

See attached for lift map.
P 3 #3

EW: 232 X 01.269 = 62

NS: 581 X 0.510 = 296

P 4

LIFT ID:

THICKNESS:

EW: X
NS: X

P 5

EW:

2 attached: Y N

IDENTIFY LOTS ABOVE

UBAO1 101004-00 NW CORNER: 6795932 N 2122072 E

UNC: N/A COM: 6" ELEV:. N/A Debris Insp. By: N/A Date: N/A Time: N/A

O ments: QC verified that the final surface of Radon Barrier was satisfactory prior to placement of Infiltration and Bio-lntrusion
material. QC verified that the rock uLsed was the correct material source. QC verified that the rock laver was spread to a near uniform
thickness of> 6" with satisfactory resuIlts. OC verified that the material had a even blend. .lohansen and Tuttle personnel verified that a
mimimum of two passes were performed with a smooth-drum roller over the entire lift area durin,,e compaction efforts. This lift is
approximately 126.921 ft2 with approximately 2.820 yds ' of Bio-Intrussion approved on it. Operations began placing this lift on 10-4-10

but did not get it approved until 10-25-10. this is the reason for the difference between the lift ID and approval date. QC verified that
samples collected for Sieve Analysis were in accordance with the current version of ASTM D75. and project specification.

KEYING IN NOTES: N E S W N/A DENSITY TESTS ID II (S): N/A

LIFT APPROVED BY:Kyler Edgehouse DATE: 10/25/2010 TIME: 1420

l@'QC APPROVAL DATElowT

Density Testing
DOE-EM/GJRAC 1783

Rev. 0

QC-F-O01
File index No. 43.8.2

Page / of.6



ENERGN 'SOLU TiONS
Slope Elevation Survey

Average lift thickness= 0.51Bounding Box INorthing Eastingl

Grid Size= N/A Lower Lefl N

Lift ID: UBA01101004-0(1 IL]i)i)cr- Rialit I A

Last Lift Elevalions Lift Approval Elevations Lih T'nhine.

Northing Easting Elevation Northing Easting Elevation Tness

6795900 2122150 4990.2 6795900 ,1 2122150 4990.7 0.5

6795900 2122250 4990.8 6795900 2122250 4991.3 5.5
6795700 2122150 4994.0 6795700 2122150 4994.5 0.5

6795700 2122250 4994.7 6795700 2122250 4995.1 0.5

6795500 2122150 4997.9 6795500 2122150 4998.4 0.5

6795500 2122250 4998.51 6795500 2122250 4999.0 (.5

A (0.0

0.01
I~(M)

_________________0.0

(1.1)

(0.0I

0.0

0.0

0.01

0.0

0.0

0,0

0.0

0.0

/v 0.0
Ix 0.0

0.0

0.10

0.0

0.0

______( ________ .0

. 0.0

______________________0.0 0

0.0 0

0.0 0

__________ ___________ (.0 0

____________0.0 10

_____1_ 0.0 C0

___________0.0 0

__ _,__ (.1) C
___ __ __ ___ __ __ ___ __ __ _o.1) C

o0.0 C

//_ (1.1) 0
_o0.0 0o__ _ __ _ _ _ .0 0

OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK

OK

OK

OK

OK

OK
OK
OK
OK
OK
DK
OK
DK
)K
)K
)K
:K
)K
::K
3K
)K
)K
)K
)K
)K
)K
)K
)K
K
K
K

EnergySoluhtions
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VEN L\cG VSOLUTIONS SAMPLING LOG

[-

.ý0JECT: MnA r tl LIVP(IA* Pi-, [teT-J-

SAM

LOC.

OTHER
DarE i6 i/d=Z )Z

-.5e.e Y~7Jýe .41el f ' k1 7 ?I a ý 14 2

PLE NUMBER:I

ATION: LtR I)O0 0 )(-
MATERIAL TYPE: SOIL ROCK X

TEST(S) TO BE PERFORMED:

PROCTOR:' CLASSIFICATION:

NA SOUNDNESS: X LA ABRASION:

SPECIFIC GRAVITY: X GRADATION:

COMMENTS: ..9 - cr/ .,/ --er

SAMPLED BY: • Ah c
LABORATORY PERMEABILITY:

ABSORPTION: )(

'I f

MPLE NUMBER:
CATION: (UrRO0fljoC,4-/-oo

MATERIAL TYPE: SOIL ROCK

SAMPLED BY:

LABORATORY PERMEABILITY:

ABSORPTION: _ _

I TEST(S) TO BE PERFORMED:

PROCTOR:

NA SOUNDNESS:
SPECIFIC GRAVITY: X
COMMENTS:

CLASSIFICATION:

LA ABRASION:

GRADATION:

SAMPLE NUMBER:

LOCATION: LL}oq -9,o

MATERIAL TYPE: SOIL ROCK

TEST(S) TO BE PERFORMED: SAMPLED BY: TS~J-hJ,), 6brJ-,,sfn
PROCTOR: CLASSIFICATION: LABORATORY PERMEABILITY:

NA SOUNDNESS: X LA ABRASION:_ ABSORPTION: X
SPECIFIC GRAVITY: X GRADATION:

COMMENTS: -.- r ý/crrvk AtVA\ 97

AlI( 46toP eoq~lzr -144,*

Sam p l ,b "~- / APPROA DA-TE ". p /

Sampled by DATE OA/QC APPROVAL DATE

Energx'Soliutions,
Rev'. 0

QCYF-0I(
File Index No._

Page 3 a-ýj



,d~t ve,+. P_•ojit SeLect Pokr L e SPF5c , 5rvey . RepQrts Toois 4-%d. t I

6795932 N.
2122072 E.
North West Corner

UWA01

6795686 N. Sample Location
2122298 E. # 2

36795654 N. Sample Location65636 N. 2122280 E. # 1
2122134 E.
Saiple Location

3

S,-PC US F-t a 0 5 
7

r,.3GLAAS S-I54L-I~



CENTRAL UTAI- TESTING & INSPECTION

SIEVE ANALYSIS: AGGREGATES IAst MI(NI3-C I NI AASII tOT271CUflJ.NI)

MATERIALS FINER THAN No.'200 SCREEN (ANT MCI I7-CUIIRENT AAS'I1O TI I-CUI(RENIT

CLIENT: NIELSON CONSTRUCTION JOB#: 1357 DATE: 10/12/10
PROJECT: -M4 4' /AAoA3 U..M A- P~-ojcq- MAioý . g2

SAMPLE LOCATION: BIOINTRUSION LAYER IN PLACE• SAMPLE I ILaU61' 0 0Oq-o1 0
MATERIAL TYPE: COVER BIOBARRIER
TESTED BY: .IC SAMPLED BY: IC LAB 4: 5907

Sieve Size Weight Retained Percent Retained Percent Passing BandFTarget (* , "*

8 in (200mm) 0.0 100,0

6 in. (1 50mm) 0.0 100.0

4 in (100mm) 0.0 100.0 100

3 in. (75mm) 9782.3 2.3 97.7

2 in. (50mm) 83640.5 20.0 77.6 50-100

1 1/2 in (37.5mm) 71367.2 17.1 60.5 40-60 • LO.0

1 in. 25rm) 78986.1 18.9 41.6 20-40

3/4 in. (19mm) 47751.8 11.4 30.2

112 in. (12.5mm) 1604 1 9.7 20.5 15-25

3/8 in (9.5mm) 699.7 4.2 12.3

#4 (4 75mm) 7077 4.3 12.0 10-20

# 8 (2.36mm) 3691 2.2 9.8 5-15

616 (1 18mm) 250.2 1.5 8.3 5-10

# 30 (600um) 164.6 1.0 7.3

# 50 (300um) 168.5 1.0 6.3

#100 (150um) 198.2 1.2 5.1

#200 (75um) 205.9 1.2 3.8 0-5

4-200 (-75um) 36.3

Total Sample Aggregate Weight.

- 3/4" Aggregate Weight

417387.0

5000.6 3/4" After Wash Weight 4406.3

REMARKS:

I certify that this test was perfonned in accjerdaliccwith the cuaent version(s) of ASTM C 117 & C I36/AASH!TO TI I & T27_-_"'_____'__" ____

P.O. BOX 220427 CENTERFIELD, UT. 84622 (435) 528-5711 FAX (435) 528-5710

5-7~~ I



and 80% the rock may be used, but a larger D50 must be provided (oversizing). If the
rock score is 80% or greater, no oversizing is required.

- For frequently saturated areas, which include all channels and buried slope toes, the
rock must score 65% or the rock-is rejected. If the rock scores between 65% and 80%,
the rock may be used, but must be oversized. If the rock score is 80% or greater, no
oversizing is required.

Oversize rock as follows:

- Subtract the rock score from 80% to determine the amount of oversizing required. For
example, a rock with a rating of 70% will require oversizing of 10 percent (80% - 70%
= 10%).

- The D50 of the stone shall be increased by the oversizing percent. For example, a
stone with a 10% oversizing factor and a D50 of 12 inches will increase to a D50 of
13.2 inchesý

- The final thickness of the stone layer shall increase proportionately to the increased
D50 rock size. For example, a layer thickness equals twice the D50, such as when the
plans call for 24 inches of stone with a D50 of 12 inches, if the stone D50 increases to
13.2, the thickness of the layer of stone with a D50 of 13.2 should be increased to 26.4
inches.

QC Inspector shall verify that the Infiltration and Biointrusion Layer is installed in
accordance with Plans and Specifications by checking and confirming:

- Gravel material gradation matches the gradation required in the specifications.

- Gravel material is placed and compacted to produce a continuous uniform thickness of
at least 6 inches. As a minimum depth verification will be performed every 10,000 cu
yds.

- Compaction is performed by a vibratory steel drun roller, and that the roller makes a
minimum of 2 passes over the placed ,graVel fill. I

6.9 FROST PROTECTION LAYER

Above the Infiltration and Biointrusion Layer a 3 feet thick Frost Protection Layer will be
installed. This soil layer will provide protection for the low-permeability Radon Barrier
Layer beneath. The Frost Protection Layer will consist of 3 ft of clean, compacted soil
shall be placed directly on the gravel Infiltration and Biointrusion Layer.

6.9.1 Material

The Frost Protection Layer will be constructed of common fill. The fill shall be produced
from stockpiled excavated common fill from the cell excavation, tested to determine its
maximum dry density, and the moisture content modified to bring the fill to optimum for
compaction in accordance with ASTM D 698.

Page 21 of 27



6.9.2 Ground Preparation

The Frost Protection-Layer will be placed directly onl tlhe gravel Infiltration and
Biointrusion Layer.

6.9.3 Lift Placement and Thickness

Tile Frost Protection Layer shall be constructed of fill materials placed in continuous lifts
of uniform thickness. The method of dumping and spreading of the frost protection layer
shall result in loose lifts not to exceed 12". Scarification shall be performed on all areas
of the upper surface of each underlying soil layer prior to placement of the next lift.
Scarification shall be accomplished with approved equipment. The final lift of soil shall
not be scarified. The final lift shall be smooth rolled with at least 3 passes of the
approved smooth steel wheeled roller weighing a minimum of 20,000 pounds.

6.9.4 Inspection and Testing

The Quality Control (QC) Inspector shall visually inspect the material preparaiion,
ground preparation, and fill placement operations. The QC Inspector shall perform in-
place density tests with companion moisture tests (optirmum moisture plus or minus 5%)
to verify.that the CAES compaction results in a density of at least 90% of the material's
maximum dry density according to ASTM D698 Standard Test Methods for Laboratory
Compaction Characteristics of Soil Using Standard Effort. The QC,.Jinspector shall verify
that thle frost protection layer is constructed in accordance withPla , his and Specifications
by checking and confirming:

• Frost Protection Layer soilis corhmo~n fill;

Tests have~been peformid o6n`the•common fill to determine its maximum dry density
and optimum moisture content per ASTM D 698.

Fill material is properly moisture conditioned to near optimum moisture;

* Fill material is placed in continuous and approximately horizontal lifts. The method of
dumping and spreading the frost protection layer shall result in loose lifts of nearly
uniform thickness, not to exceed 12".

' Compaction is properly performed.

* Compaction - Fill shall be compacted with a minimum 45,000 lb static weight
.compactor. The compactor shall be a footed roller capable of kneading compaction,
with feet a minimium of 6 inches in length. The compactor shall be equipped with a
Computer Aided Earthmoving System and soil placement and compaction shall be
controlled by the CAES.

Page 22 of 27



" Compaction by CAES - the QC inspector shall monitor CAES compaction by visually
inspecting the process and reviewing tile computer records for each layer of soil
placed.

* Compaction Verification Tests - Perform in-place density and moisture content tests
on compacted fill material in accordance with the following requirements:

o Verification tests of in-place density shall be performed on initial layers of soil
placed, and oil any layers in which the CAES indicates that problems occurred
obtaining compaction.

o When verification in-place density and moisture content tests are performed on a
soil layer, a minimum of one test shall be preformed a minimum of 2 tests per
5,000 cubic yards of fill material placed.

o Compaction and moisture content tests shall be performed in accordance with the
following methods:

ASTM D 1556 - Density and Unit Weight of Soil in Place by the Sand-

Cone Method

* ASTM D 2216- Standard Test Methods for Laboratory Determination of
Water (Moisture) Content of Soil and Rock by Mass

* ASTM D 2922 - Density of Soil and Soil-Aggregate in Place by Nuclear
Methods (Shallow Depth)

* ASTM D 6938 - In-Place Density and Water content of Soil and Soil-
Aggregate by Nuclear Methods (Shallow Depth)

* ASTM D 4643 - Determination of Water (Moisture) Content of Soil by the
Microwave Oven Heating

Note: Companion sand cone tests and oven moisture tests must be performed
along with nuclear tests until a sufficient number have been performed to
demonstrate a clear correlation.

6.9.5 Initial and Confirmatory Suryeys • > •.

Verification of the thikin'e'Is ofAtlie F.•ost Protection Layer will be performed by
comparinA{efoffafid!•after stUrveys of the Layer Prior to placement of the Frost
protection f ar,.$aninitial survey shall be performed of the section to be capped. The
initial survey will document the geometry of the top of the Infiltration and Biointrusion
Layer. After the Frost Protection Layer has been installed, a post-installation survey will
be performed on the top of the Frost Protection Layer to confirm that the total fill
thickness is in accordance with the plans and specifications.

6.10 ROCK ARMORING

The final cap layer is Rock Armoring, placed over the Frost Protection Layer. The Rock
Armoring will vary in size and thickness at different locations on the cap, and shall be
installed in accordance with the project plans and specifications Rock shall be spread to
the thickness indicated on the drawings or in accordance with oversizing due to scoring
criteria. Rock placement shall be guided by the Computer Aided Earthmoving System to

Page 23 of 27



the rock may be used, but must be oversized. If the rock score is 80% or greater, no
oversizing is required.

Oversize rock as follows:

- Subtract the rock score from 80% to determine the amount of oversizing required. For
example, a rock with a rating of 70% will require oversizing of 10 percent (80% - 70%
= 10%).

- The D50 of the stone shall be increased by the oversizing percent. For example, a
stone with a 10% oversizing factor and a D50 of 12 inches will increase to a D50 of
13.2 inches.

- The final thickness of the stone layer shall increase proportionately to the increased
D50 rock size. For example, a layer thickness equals twice the D50, such as when the
plans call for 24 inches of stone with a D50 of 12 inches, if the stone D50 increases to
13.2, the thickness of the layer of stone with a D50 of 13.2 should be increased to 26.4
inches.

QC Inspector shall verify that the Infiltration and Biointrusion Layer is installed in
accordance with Plans and Specifications by checking and confirming:

- Gravel material gradation matches the gradation required in the specifications.
- Gravel material is placed and compacted to produce a continuous uniform thickness of

at least 6 inches.
- Compaction is performed by a vibratory steel drum roller, and that the roller makes a

minimum of 2 passes over the placed gravel fill.

6.9 FROST PROTECTION LAYER

Above the Infiltration and Biointrusion Layer a 3 feet thick Frost Protection Layer will be
installed. This soil layer will provide protection for the low-permeability Radon Barrier
Layer beneath. The Frost Protection Layer will consist of 3 ft of clean, compacted soil
shall be placed directly on the gravel Infiltration and Biointrusion Layer.

6.9.1 Material

The Frost Protection Layer will be constructed of common fill. The fill shall be produced
from stockpiled excavated common fillcome from the cell excavation, tested to determine
its maximum dry density, and the moisture content modified to bring the fill to optimum
for compaction in accordance with ASTM D 698.

6.9.2 Ground Preparation

U.S. Department of Energy Moab UMTRA Project
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The Frost Protection Layer will be placed directly on the gravel Infiltration and
Biointrusion Layer.

6.9.3 Lift Placement and Thickness

The Frost Protection Layer shall be constructed of fill materials placed in continuous lifts
of uniform thickness. The method of dumping and spreading of the frost protection layer
shall result in loose lifts average thickness not to exceed 12". Scarification shall be
performed on all areas of the upper surface of each underlying soil layer prior to
placement of the next lift. Scarification shall be accomplished with approved equipment.
The final lift of soil shall not be scarified. The final lift shall be smooth rolled with at
least 3 passes of the approved smooth steel wheeled roller weighing a minimum of
20,000 pounds.

6.9.4 Inspection and Testing

The Quality Control (QC) Inspector shall visually inspect the material preparation,
ground preparation, and fill placement operations. The QC Inspector shall perform in-
place density tests with companion moisture tests (optimum moisture plus or minus 5%)
and at least 90% of the material's maximum dry density according to ASTM D698
Standard Test Methods for Laboratory Compaction Characteristics of Soil Using
Standard Effort on the initial layer. The QC Inspector shall verify that the frost
protection layer is constructed in accordance with Plans and Specifications by checking
and confirming:

" Frost Protection Layer soil is common fill;

" Tests have been performed on the common fill to determine its maximum dry density
and optimum moisture content per ASTM D 698.

" Fill material is properly moisture conditioned to near optimum moisture;

" Fill material is placed in continuous and approximately horizontal lifts. The method of
dumping and spreading the frost protection layer shall result in loose lifts of nearly
uniform thickness, average thickness not to exceed 12".

" Compaction is properly performed.

" Compaction - Frost Protection fill will be compacted with rubber tired or footed roller
compaction equipment.Fill shall be compacted with a minimum 45,000 lb static
weight compactor. The compactor shall be a footed roller capable of kneading
compaction, with feet a minimum of 6 inches in length. The compactor shall be
equipped with a Computer Aided Earthmoving System and soil placement and
compaction shall be controlled by the CAES.

" Compaction by CAES - the QC inspector shall monitor CAES compaction by visually
inspecting the process and reviewing the computer records for each layer of soil
placed.

U.S. Department of Energy Moab UMTRA Project
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* Verification tests of in-place density shall be performed on initial layers of soil placed,
and on any layers in which the CAES indicates that problems occurred obtaining
compaction.

Note: Companion sand cone tests and moisture tests must be performed along with
nuclear tests until a sufficient number have been performed to demonstrate a clear
correlation.

If CAES is not used the following testing requirements shall be followed:

* Compaction Verification Tests - Perform in-place density and moisture content tests
on compacted fill material in accordance with the following requirements:

oVerification tests of in-place density shall be performed on initial layers of soil
placed, and on any layers in which the CAES indicates that problems occurred
obtaining compaction.

o When verification in-place density and moisture content tests are performed on a
soil layer, a minimum of one test shall be preformed a minimum of 2 tests per
5,000 cubic yards or 135,000 square feet of fill material placed.

o Frost Protection Layer soil is common fill;

o Tests have been performed on the common fill to determine its maximum dry
density and optimum moisture content per ASTM D 698.

o Fill material is properly moisture conditioned to near optimum moisture;

o Fill material is placed in continuous and approximately horizontal lifts. The
method of dumping and spreading the frost protection layer shall result in loose
lifts of nearly uniform thickness, average thickness not to exceed 12".

o Compaction is properly performed.

o Compaction - Frost Protection fill will be compacted with rubber tired or footed
roller compaction equipment.

o Compaction and moisture content tests shall be performed in accordance with the
following methods:

" ASTM D 1556 - Density and Unit Weight of Soil in Place by the Sand-
Cone Method

" ASTM D 698, Standard Test Methods for Laboratory Compaction
Characteristics of Soil Using Standard Effort.

" ASTM D 2216 - Standard Test Methods for Laboratory Determination of
Water (Moisture) Content of Soil and Rock by Mass

" ASTM D 2922 - Density of Soil and Soil-Aggregate in Place by Nuclear
Methods (Shallow Depth)

" ASTM D 6938 - In-Place Density and Water content of Soil and Soil-
Aggregate by Nuclear Methods (Shallow Depth)

" ASTM D 4643 - Determination of Water (Moisture) Content of Soil by the
Microwave Oven Heating

U.S. Department of Energy Moab UMTRA Project
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Note: Companion sand cone tests and oven moisture tests must be performed
along with nuclear tests until a sufficient number have been performed to
demonstrate a clear correlation.

6.9.5 Initial and Confirmatory Surveys

Verification of the thickness of the Frost Protection Layer will be performed by
comparing before and after surveys of the Layer. Prior to placement of the Frost
protection Layer, an initial survey shall be performed of the section to be capped. The
initial survey will document the geometry of the top of the Infiltration and Biointrusion
Layer. After the Frost Protection Layer has been installed, a post-installation survey will
be performed on the top of the Frost Protection Layer to confirm that the total fill.
thickness is in accordance with the plans and specifications.

6.10 ROCK ARMORING

The final cap layer is Rock Armoring, placed over the Frost Protection Layer. The Rock
Armoring will vary in size and thickness at different locations on the cap, and shall be
installed in accordance with the project plans and specifications Rock shall be spread to
the thickness indicated on the drawings or in accordance with oversizing due to scoring
criteria. Rock placement shall be guided by the a Computer Aided Earthmoving
SystemGPS system to ensure that the appropriate thickness has been placed at all
locations. Stone with a D50 of 2 inches or less shall be compacted with a vibratory steel
drum.

6.10.1 Erosion Protection Materials Testing

Rock for the final cover layers shall be tested by a commercial testing laboratory during
production in accordance with the following:

Rock Armoring

Specific Gravity (SSD)

Absorption

Sodium Sulfate Soundness (5 cycles)

L.A. Abrasion (100 cycles)

Schmidt Rebound Hardness

U.S. Department of Energy

Reference

ASTM C-127

ASTM C-127

ASTM C-88

(course aggregate)

ASTM C-131

ISRM Method

Moab UMTRA Project
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E, , G \ SOLUTIONS

DAILY CONSTRUCTION REPORT

It ( I MOA13 UMTRA Site: C resent ,JunIIctio kI Shift: ) a Vs

D)ATE: 10/21/2010

I NVEAITER: Fair: X

CONSTi•CI (TION O'ERATli

Radon Barrier

Cloudy': X Warm: Rain: Snow: Wind: X

INS: Waste Placement X Cell Excavation X Interim Covei

Rock Placement Other Frost Protection Layer

Other:

Others

EQIUII'ME"NT tOSEII):

Rock tracks X

Locomotives

Sheepsfoot
CAT 815 X

Track hoes

Forklifts

Scrapers X

Water trucks X

Loaders X

Graders X
Tillers

CAT 825 X

Dozers X

Backhoes

Rollers

Other

DAILY PROGRESS MEETING: Yes X No

LIFTS TESTED: I, Mk, I
WI 120102 -00UFAP 11(I101 92-00UJA 10 (21'0

LIFTS APPROVED: LiFAII111021 -00(
,d4 ~w.J

EXPLANATIONS:

RRM:
Ehere were no lifts annroved in the cell toady. The daily moisture test was taken on UW]12101021-00 that Dassed with satisfactory

.C surveyed a control opoint and verified that the GPS was in tolerance for dayshift.

Spoils Wedge:

N/A

Frost Protection Layer:

UFAI 1101020-00 was tested and approved today with a total of 3,541 yds3 of Frost Protection.

QA/QC Representative Kyler Egdgehouse s

EnergvSoluiions
Moab UMTRA Page I of I



D\'ERtC \SOLUTIOAS
Density Sand Calibration

Workshlel

Calibration Date: 10/21/10

Previous Calibration: 2/I/ 10

Electronic Balance Used:

Cone and Plate Number: ' 66...

14714971
(Serial Number)

1. Weight of sand, bottle and cone before filling cone and plate, g.

2. Weight of sand, bottle and cone after filling cone and plate, g.

3. Weight of sand to fill cone and plate, g.

4. Weight of sand, bottle and cone before filling cone, plate and

0.075 ftR3 container, g.

5. Weight of sand, bottle and cone after filling cone, plate and
0.075 ft"3 container, g.

6. Weight of sand to fill cone, plate and 0.075 fWA3, g.

7. Weight of sand to fill cone and plate (Line I1), g.

8. Weight of sand to fill 0.075 ft^3 container, g.

A B C

7051.8 5245.1 3433.6

5245.1 3433.6 1622.6

1806.7 1811.5 1811.0

6860.9 6692.2 6852.8

1730.5 1551.4 1718.4

5130.4 5140.8 5134.4

1809.7 1809.7 1 809.7

3320.7 3331.1 3324.7

9. Average weight of sand to fill 0.075 ftA3 container = (Line 8, A+B+C)/3, g. 3325.5 g.

10. Loose density of sand = (Line 9)/(0.075 ftA3)(453.6 g/Ib), pcf. 97.8 pcf.

I1. Average weight of sand to fill cone and plate = (Line 3, A+B+C)/3, g. 1809.7 g. 1

Comments: Equipment was inspected for damage with none found.

Performed by: . Mitch Ilogan / Date: 10/21/2010
(Printed Name/Signature)

_,____- The sand calibration is performed in accordance with the appropriate sections of ASTM D 1556/ _
(Initial) and found to be satisfactory. () "1 Reiw-

QA/QC Review 'M a 2.
(initial/ date)

Sand Cone Calibration

ASTM D1556
Rev. 0

QC-F-004
File Index No.
Page I of _



ENERGYSOLUTIONS
LIFT APPROVAL FORM

p JECT:
CORNER

Moab UMTRA Project OTHER

DATE: 10/20/2010
I
Pl
EW: 167 X 0.456 76

NS:. 622 X- '0.156 = 97

622' EW: 167 X -0.785 = 131

NS: X622 x 0.453 = 282

P 3

1 2 4 E W : X ._ ..

-- - - NS: X

p20  EW: .____X
622, NS: _

P 5
EW:ý X_,"=

167' N/S: __" X"

gge 2 attached: Y N

LIFT ID:

MImLKNI

IDENTIFY LOTS ABOVE

UFA11101020-00 NW CORNER:: ý6

ESS: UNC: :52" COM: N/A ELEV: N,

795378 N.;2122096•E.

/A Debris Insp. By: N/A Date: N/A Time: N/A.

Co-mments:On 10/21/2010 Johansen and Tuttle personnel performed two random Troxler tests on this lift which were found to be
satisfactory. Two companion moisture samnples were nulled from the test locations which were found to be satisfactory as well. Nielsons

completed compaction efforts of this lift at approximately 17:00. This is the first layer of Frost Protection in this area. OC verified that the

Bio-Intrusion lift below had a smooth drum surface prior to placement. Compaction was verified using CAES and nuclear density gauge.

KEYING IN NOTES: N E S W - N/A . DENSITY TESTS ID # (S): 1,-2

LIFT APPROVED BY: evin Keele/Kler Edgehouse DATE: 10/21/2010 TIME: 1720

C16-AR) 7-D/A
ýC APPdV-ALDATE

Density Testing
DOE-EM/GJRAC1 783

Rev. 0

QC-F-0O01
File index No. 43.8.2

Page -L- of 6



L'j ER, SOLUT10cAS
Siope Elevation Survey

Average lift thickness=dB 1 1 1 y I-stii
G;rid size= N/A Lowmer Left N

Lift 11): tJ1,AI]11(0 (2I'-f() Uppe.J)C JRiguib
L~ast L~ift l ,evatiions I L~ih ApprovalI EFiieva tioiis Ll hlit ls

Northingd EastinI Elevation ) N)rthing Easting Elevatiolr,
.... -- 6795350 .... 2122150 .........4-999:6 ---- 6-7-95-350 ------- 1-22-2150 - - -- 4999.9 .-. o .

6795150 2122150 4994:5 6795150 2122150 4994.6
6794950 2122200 4989.5 6794950 2122200 4989.9 1 .s
6794950 2122300_ 4989.5 6794950 . 2122300 4990.0 0.s
67947501 2122300 4984.51 6794750 2122300 4984.8 0.3

6794750 2122200 4984.4 6794750 2122200 4984.8 0.4

67945501 2122250 4979.4 6794550 2122250 4980.2 0.7

6794550 2122350 4979.4 6794550 2122350 4979.8 0.4

6794350 2122350 4974.3 6794350 2122350 4974.7 -0.3

6794350 2122250 4974.3 6794350 2122250 4974.6 0.3

6794150 2122300 4969.4 6794150 2,122300 4969.7 (0.3

6794150 2122400 4969.3 6794150 21224001 4969.6 0.3

__• II(Il

o.1 C

(1o.11 C0(.0 C

(1" .11 C
_ _(1,(1 C0.1 0

0(. 0

.1111

0.0) 0

(M.) 10

(M.) 01K

(0.0 01'

0(.0) OK

((.1) OK

(.0 OK

((o.1) OK

OK-
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
DK

)K

)K

)K

)K
)K

K
)K
K
K
K
K
K
K
K
K
K

K

F-."n crgy,%'ll/lioz•
Paw-c'o ___



K X 0= 6 9 4.2 OX
Elevation Avg 7304.3
Total =6 14132

Total Lines 14995

Minimum Number of MachinePassI s Passes

3

Lift ID: UFA11101021'-00

Northing Easting Elevation # of Passes Passes =6 Count
- -6795367---..-21-22099-1--4999:2-- -- - - --3-. -. LiftHeig ht.....

6795371 2122099 4999.2, 5 1 1' 0"
6795374 2122099 4999.3 6 1 1
6795377 2122099 4999.2 6 1 1 Thick Lift Threshold
6795338 2122102 4998.3 6 1 1 2' 0"
6795341 2122102 4998.4 6 1 .1
6795344 2122102 4998.6 6 1 1 Last Lift Elevation,
6795348 2122102 4998.7 6 1 1 N/A
6795351 2122102 4998.8 6 1 1.

6795354 2122102 4998.8 4 1 Min. # of Wheel Passes

6795357 2122102 4999.1 2. 1 6
6795361 2122102 4999.0 2 1
6795364 2122102 4999.1 3 1

6795367 2122102 4999.2 6 1 1
6795371 2122102 4999.2 6 1 1
6795374 2122102 4999.3 6 1 1
6795377 2122102 4999.3 6 1 1
6795321 2122105 4998.0 4 1
6795325 2122105 4998.1 6 1
6795328 2122105 4998.3 6 1 1
6795331 2122105 4998.4 6 1 1
6795334 2122105 4998.4 4 1
6795338 2122105 4998.5 6 1 1
6795341 2122105 4998.6 6 1 1
6795344 2122105 4998.7 5 1
6795348 21,22105 4998.8 3 1
6795351 2122105 4999.2 6 I 1
6795354 2122105 4999.5 6 1
6795357 2122105 4999.6 5
6795361 2122105 4999.7 5 1
6795364 2122105 4999.8 5 1
6795367 2122105 4999.9 5 1
6795371 2122105 4999.4 6 1 1
6795374 2122105 4999.4 6 1 1
6795377 2122105 4999.5 6 1
6795302 2122108 4997.8 4
6795305 2122108 4997.9 61
6795308 2122108 4997.9 6 1
6795311 ,2122108 4998.0 5. 1
6795315 2122108 4998.1 6
6795318 2122108 4998.4 5
6795321 2122108 4998.5 5 1
6795325' 2122108 4998.6 6 1 1
6795328 2122108 4998.7 6 1

Page ? of i___
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1 , *, 1OLUTI O._,, ",t: S,'_ ,LOLUTIOAS FIELI) DENS[TV TEST

I P1OJ1ECT: Moa [VTIAZA Project OTHEER

1.1ff ll)VN'1fF'IC7\'I'l(JN:

'I 'ESI If) NI tMIALllt5-

( 1 I I 1 10 ! (20-00 D)A'fIX: 10/2 1/20101

I'"'I'S'l L.(OCATIO()N: III
L

ASTM D)693 (l.)ENSITY I)1 'TERNRM I NATION)

- -lON1, oT3i;ll -"1id7 1edIcY343(F... (iotigc-Sri al[ff ..... 3-674 ......
Last Calibration Datc: 3/4/110

1)ai ly Standard CounLIts: (O--Cell Sumdurd

DeInsi ty 2532 IMVJoiStLul'C 713

1Il/dujcl A (Direct 7iwnsmission)
D)epth Setting 6" (iec/le.s) Counl Time I (mli/r/e.C)

Moisture COunt . 158 D)ensity Coun.-11 2725

Wet Density (p,,) 121.3 (lbs/fi 3 ) Dry Density 109.0 .(Ibs//i

Moisture Density 12.3 (Ibs/fi3) Moisture IFraction 11.3 (N1)

)

I

TFIi'.Tfvll:.Tl()D: N/A 1115,50 X )(,938:
ASTM 1)1556 (I)ENSITY I)ETE'1RMINATiJON)

•'l~sting-A paritis...... - -Cal bh-attod--Vuo .-(.llo/J/- .).:.___

Bulk Density O 'Sl (p I) •___ _ </c',mo

Mass of'Santd to Fill Cone & Pliate (l 2)

Mass of bottle & cone beflore filling

cone, plate & hole g
Mass onIb)ille & coinc after filling

cotie, plate & hole g
Mass of sand to fill coll

plate. & hole (A) g

Mass of sand to ifi hole

Mass of wet soilraj tntainer p

S/P 
3

MOISTURE D)ETERMINATION

ASTM D4643

Container ID 1263

Mass of container & wet specinlen
S. (Al e,,,.,. 15f20.4

Mass of container & dry specimen
(m4..) 1493.4

Mass of water (Al,,)
A, = A .,,,. - l ,,, 27).0

Mass ofcontainer (M,) 1263.0 g
Mass of dry specimen (Mj

M, = MA,,, - Al 230.4

Moisttre content (w)

,("W ,,1/0) x I 0 11.7

m •s tliAttainer p

Mass wvet soi I (MA ) g

est Hole Volume
V/= (M, - Al 2) I3 _ _ C/l A

DryMass of soil
Al = 100 Al? /(w + 100) g

Wet Denisty

p ,,(Al 4 / V<) x 62.43 ______ bs/ý/?

Dt)r v Denistv
p d, M 4 / I ," _ _ _ _ _ _ _ g ,' c n -

Dry Unit Weight
=P, x 62.4-3 lbs/fl 3

Soil Description: Grey in color consists of mostly, fines

Proctor ID: Frost Protection #2
Standard Proctor (ASTM D698)

p -

Dry Density (p ,o = (10 x p ,,,)/(10 + n)

pd =( x00 . 121.3 (/o/o0- 11. 7 108.6 lbs/,iil
Now: lItd /." ',,.rui'Iro,, ,t/AS I) 1556 (p,,) itt., / /es i c 'e t ' 7 1 p 69 de (mw I,,

Percent Compaction = p,/ / yinl/tX x 100

198.6 / 11S.6 . /1o1 91.5 %

Maxirmum Dry Density (i,,mnax) 118.6 (lbs/f13)

Optimum Moisture (w,,,) 11.9 (%)

ReqtitedC Moisture: 6.9 'Y to 16.9 %,

Required /et'cenl Compaction: 901.10 (%X)

Comments:
Microwave oven power setting on HIIGH. Initial time setting of 3

m iuit es and subsequient i ncrentle ItIdryilng periods of' I minite it iiil

a change of (1.1 % or less of the initial wel mass of the soil.

TEST RESULTS:

x Pass

Failed Moisture

Date: 10/21/101

Failed Com pacti on Timic: 15:3(1

Kevinl Keele / ' • (,A7 __
, (pr'il t) (l•llt

QA/0C APPROVAL
/,-\ -'F /

licnsitv Testinu
IX) 0E`- FM/Gi.1R AC 1783

QC-v-002
File Index No. 43. 8.2

oruen ;,&



21)-iT :iK( 'C SOLIJTIOIVS FIELD 1)ENSHI-CE'STf

1I1R ),IIECT: Moa ii(l)lt'fI,'ll PrLojctI (fTI I E' R

1AFT Dl'INTFCTO 1)FAt I I10020-10 I )AtTLI: I V/2 1

TI'STI" I' ) Nt IMI 1 IIIRUs): 2

I TES'l ' IA) CA Tl 0 N:
P2

AS'IM 1D6939 (I)ENSITY I)TIERMINATION)

.- M k M ako/dhnde- -Fro xle r-343 - -.-..Ga u ge-S crial-1/- - --- 316-74 -.. .

Last Calibration l)ate: 314/I (I

D)ai v •tanll.dd COtliItS: On-(C'e/IS •mSukd

Densitv 2532 Moisture 713

M'elhond A (Direcl 7D'animislioj)

D)epth Setting 6" (inchus) Count Time 1 (niumufes)

Moisture COutl I 185 Density Count 2481

Wet Density (p,,) 125.4 (/'hsyf ) Dry Density 110.7 (/hs//1i

Moisturc Density 14.7 (lbhs/fl 3) Moisture Fraction 13.3 (%

-)

't'.S'I Ivl!?,'l'l I()): W)A D,1550

ASTVI 1D1556 (DENSI''Y Dl)E'lI

-/:l-sti gA; ait~ s ..... Cali bi'atiL, -Vl

Bulk l3 isi1 v olsainld () 1) gi_

Mass olSancl to Pill Cone &' Plate (M2)

Mass o, hiottic & colic before filling

cone. plate & hole
Mass of bottle & cone after fill ing

Coi)e, plate & hole
Mass olfsand to 11 Colli?

plate: & hole (/AY<)

/20111

X 1)6938

RIM INA'fION)
Zt i~ v f M 

_ 
I A IIe) 

N ý
-14i

9lsf

9.

9

g
Mass of sand to fi

Mass of, wel soilN /

MOISTURE DETERMINATION

ASTM

Container ID

D4643

1263

Mvlass of, conlaiiier & Nvel specimen
(,4,,s) 1528.4 &

Mass of container & dry specimen

(M "I'd 1500.3 g

Mass of water (Al ,.)

Mias )Antai neli g

Mass ( wet soil (MI ) g

Test Hllole Volume
1=(M/ - M2)/p/ C1c7

Driv Mass o!'soil
41 (101.) Al. (w + 100) g,

Wet Denisty
/3,,, =(/ 1 / V) x 62.43 lbs/.f3

Dry Denist'

/3,, Al 4 / g/ I_.'_ g/11
Dry Unit Weight

Y'd = P , x 62.43 lbs/.fi

Soil Description: Grey ini color consists of mostly fines

Proctor ID: Frost Protection #2

Standard Proctor (ASTM D698)

I

M,,, = M<,,,,., - M.z,.

Mass of container (M) 1263.0
Mass of dry, specimen (M,)

M, =M Al,. - 237.3

Moisture content ()')
w = (M,,,/M Jx 100 11.8

Dry Density (pl,) = (/00 xp ,,,)/(00 + !

lt( loo -Y 125.4 i({IOO+ 11.8 112.1 lbsq//?3

Neo': Ji' l' ensi',y .n' m IISIAI 11 1556 ( p,. Itnkt'. e lresih.n',',ceovei ASIA 1 ) 693N (1),,,

Percent Compaction= 1), / ytlllx X 100

112.1 / 118.6 x loo = 94.5

Comments:

Microwave oven power setting oil HIGH. Initial time setting of 3
minutes and suibsequent, inc remental drying periods or I miniute uiintil

a change of 0.1 yo or- less of the initial wet mass of the soil.

Maximum Dry Densi ty (ytmnax) 118.6 (lbs/fh3)

Optimum Moisture (a'.,,,,) 11.9 (%)

Required Moisturc: 6.9 % to 16.9 '5

Requir'ed Percent Compaction: 90.0 (%)

(I
TEST RI'SUITS:

X Pass

Failed leloisturC

Datc: 10/21/1

By:

Failed Compaction Time: 17:30

Kevin K/eele / 1/j,-M ,
(prinf) (.v'guattr')

r!QA/QC'APPRO\/AL, DATE

Density 'Testine
)C-)-ElM/(CiIRACI 7833
kcv. 0

QC-F-002
File Index No. 43.8.2

I'age 6 orf,



LE v IZ, C\SOLUTIONS
LIFT APPROVAL FORM

OIECT:WCORNER

M~oab UMTRA Project OTHER

DATE: 10/21/201(11

1P1

P 1 6794512 N. 2122141 E.

EW: 167 X 0.267 = 45

NS- 1244. X 0.696 = 866

P2

EW:
NS:

/
.I

X- = -
X- = -Z

P 3
EW:

NS: X-Z=X-W

• ---- 167'

Jm
P 4

EW:

NS: =0 rl=: =
P 5

EW: X___
N __ X.

a~ge 2attached: Y N

IDENTIFY LOTS ABOVE

LIFT ID: UFA11101021-00 NW CORNER: 6795378 N 2122096 E

-H-ICKNESS: UNC: -< 12" COM: N/A ELEV: N/A Debris lnsp. By: N/A

Comments: This lifi is 239.001 ft2. There is approximatley ; yds3 of frost protection on this lift.

Date: N/A Time: N/A

On 10/21/2010 at 14:30 Johansen & Tuttle (,I & T) personnel verified that the underlying lift area of Frost Protection material was
scarified and that moisture content levels were satisfactory Prior to placement of the new lifi area. Nielsons then began placement and

processing of this lift. Moisture conditioning efforts were found to be satisfactory.
On 10/26/2010 at 07:30 J & T personnel visually inspected the Frost Protection Layer and found that there was frost on the lift area and

Nielsons was notified. J & T personnel pulled two moisture samples from the underlying lift area verifiying that the moisture was

satisfactory. Moisture content was found to be within tolerance (see attached ,1 & T moisture content forms) however, Nielsons decided to

postpone placement of new material until after lunch. At 12:30 J & T-personnel verified that the underlying lift area was scarified prior to
olacement of new material and all frost was removed. Nielsons then continued placement and Drocessin, of this lift. Moisture ennditinnino

efforts were found to be satisfactory during placement and processing of this lift/material on the lift area

KEYING IN NOTES: N E S W N/A DENSITY TESTS ID # (S):. 1

LIFT APPROVED BY: Ke in Ke 1 ) DATE: 10/28/2010 TIME: 0910

*/QC APPROVAL- DATE

Density Testing
DOE-EM/GJRAC 1783
Rev. 0

QC-F-001
File index No. 43.8.2

Page . of ",



PNOiZk(9 \' SaL UTIOAS

CONTINUATION SHEET

;XI PLANATIONS:
•)•j 1 0/27/2(110 at 07:30 .1 & "I' personnel verified that there was not any frost or frozen material on t his lift area and that it was

scarified prior to placement of new material. Nielsons then continueCd placement and rrocessin, of this lift. Nielsons finished

tolacemenl of this lift at aDDroximatelv ( 1:30 and then be.an the trocess of'verifving, elevation. Elevation was verified at 14:00 and

Nielsons then began compaction efforts, .1 & T personnel also pulled a moisture samplel 1, from the east side of'the lift which passed
with sntisflaclory resia Is At I (•:30 .1 ,K 'I' nersonnel ertofrmedi a densilv//noisture test aIlone with a c~omrnanion moistuire sanmle f/o on
with satisfacton, results At 16:30 1 &, T nersonnel )erf'ormed a clensit"I/1110iStUre test along with a companion moisture sample 112 on
thle west side of the lift. Both• nassed with satis/hctorv results. In correlation withl the CAES system the moisture density test was

performed with satisfactory resuIts.
On 10/28/2010 at 07:45 Nielsons continued compaction efforts of'this lift and finished compaction at 09:15.

FIELD ENGINEER/INSPECTOR v-C ýV i ee Ie, iA A A 1 '4 T& 4

Density Testing
DOE-EM/GJRAC 1783
Rev. 00

QC-F-O01
File Index No.
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EN ERG Yk(SOLUTIONS

Slope Elevation Survey
Average lift thickness= I 0. 7 Bounding Box INorthing lEasting

Grid Size= N/A Lower Left I-N --- j-
Lift ID: UFAI 1101021-00 IUm~cr Righit A

Lasi Lift Elevations Litt Approval Elevations [Ar I'rickne,

Northing Easting Elevation Northing Easting Elevation 'Thickness

6795350 2122150 4999.9 6795350 2122150 5000.4 0.s
6795150 2122150 4994.6 6795150 2122150 4995.7 1.0
6794950 2122200 4989.9 6794950 2122200 4990.5 0.6
6794950 2122300 4990.0 6794950 2122300 4990.6 0.6

6794750 2122300 4984.8 6794750 2122300 4985.5 0.7

6794750 2122200 4984.8 6794750 2122200 4985.7 0.9
6794550 2122250 4980.2 6794550 2122250 4980.3 0.2
6794550 2122350 4979.8 6794550 2122350 4980.6 0.7

6794350 2122350 4974;7 6794350 2122350 4975.4 (.8
6794350 2122250 4974.6 6794350 2122250 4975.4 0.9

6794150 2122300 4969.7 6794150 2122300 4970.6 0.9

6794150 2122400 4969.6 6794150 2122400 4970.4 o).8
_0.0

___ _(M).(
0.0

_0.0

0.0

0.0

0.0

0.0

0.0
o0.0

0.0

0.0 C

So0.0 C
1/ o 0.0 C

0.0 C_______ ______________ ________ o________ .0 C
___ ___ ___ ___ __0.0 C

0.0 C
/ o______ .0 C

0.0 C
0.0 C

_________0.0 C0

o.o D______ _______ _________0.0 C0
/__ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ o.0 O

____________ _______ ________0.0 0

0.0 0

/_0.0 0
__0.0 0

OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
)K
)K
)K
)K
)K
'K
K
K
K
K
K
K
)K
)K
)K
)K
)K
)K
K
K
K
K

EnergySolhtions /,! ,,
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I% =6 93.4%
Elevation Avg 7306.6
Total =6 14010
Total Lines 14995

Lift ID: UFAI1101021-00

Northing Easting. Elevationj # of Passes Passes =6 Count
6795367 1 2122099 4999.2 3 1 Lift Height
6795371 2122099 4999.2 5 1 1 0"
6795374 2122099 4999.3 6 1 1
6795377 2122099 4999.2 6 1 1 Thick Lift Threshold
6795338 2122102 4998.3 6 1 1 2' 0"
6795341 2122102 4998.4 6 1 1
6795344 2122102 4998.6 6 1 1 Last Lift Elevation
6795348 2122102 4998.7 6 1 1 N/A
6795351 2122102 4998.8 6 1 1
6795354 2122102 4998.8 4 1 Min.#ofWheelPasses
6795357 2122102 4999.1 2 1 6
6795361 2122102 4999.0 2 1
6795364 2122102 4999.1 3 1
6795367 2122102 4999.2 6 1 1
6795371 2122102 4999.2 6 1 1
6795374 2122102 4999.3 6 1 1
6795377 2122102 4999.3 6 1 1
6795321 2122105 4998.0 4 1
6795325 2122105 4998.1 6 1 1
6795328 2122105 4998.3 6 1 1
6795331 2122105 4998.4 6 1 1
6795334 2122105 4998.4 4 1
6795338 2122105 4998.5 6 1 1
6795341 2122105 4998.6 6 1 1
6795344 2122105 4998.7 5 1
6795348 2122105 4998.8 3 1
6795351 2122105 4999.2 6 1 1
6795354 2122105 4999.5 6 1 1
6795357 2122105 4999.6 5 1
6795361 2122105 4999.7 5 1
6795364 2122105 4999.8 5 1
6795367 2122105 4999.9 5 1
6795371 2122105 4999.4 6 1 1
6795374 2122105. 4999.4 6 1 1
6795377 2122105 4999.5 6' 1 1
6795302 2122108 4997.8 . 4 1
6795305 2122108 4997.9 6 1 1
6795308 2122108 4997.9 6 1 1
6795311 2122108 4998.0 5 1
6795315 2122108 4998.1 6 1 1
6795318 2122108 4998.4 5 .1

6795321 2122108 4998.5 5 1
6795325 2122108 4998.6 6 1 1
6795328 2122108 4998.7 6 1 1

Page of
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EN F],KCCY SOLUT IONS' FIELD DENSITY TEST

!PROJECT:

* LIFI D' IDENTIFICA'

TIl'ST ID NLJMI3EI(S):

TEST L,)CA'I' ON:

Nioalb tJNIVITA Project OTH-I ER

HION: UFAI 1101021-00 DAl'I : 1 ("127/20 10

moisture Sample # 1

Lift Area 'Tl-'STI MtlITIOD: N/A 1D1556 N/A 1D6938

ASTM 1)6938 (I)ENSiTl) DETERNMINATION

Make/Model Gauge Serial P/t

L..ast Calibration Date: 3/4/10

Daily Standard Counts:

Density_ Mo* c

_ lle(/wod/1 (Direct Tr-anmikj, 0/' __AIod th' t'ckscaller)
Depth Setting (ich A Count Time__ (mimiAes)

Moisture Count Density Count -

Wet Density ) (Ihbsfl 3) Dry Density . (Ibs/lf 3)

isture Density (Ibs/fl 3) Moisture Fraction (%_ )

ASTM 1)1556 (DENSITY D)ETERMINATION)

Testing Apparatus Calibrated Vol. (Ihs//l ")
Bulk Density ot sand (p _) g/cm .. _s// -

Mass o1' Sanld to Fill Cone & Plate (1/ 2) g

Mass of bottle & cone before filling
cone,, plate & hole

Mass of bottle & cone after filling
cone. plate & hole

Mass of sand to fill con
plate, & hole ( ,)

Mass of sand to -

Mass of wet soil14- /

Mas

MOISTURE DETERMINATION
ASTM D4643

Container ID 1263

Mass of container & wet specimen
(O f,,)

Mass of container & dry specimen

g1553.0

Mass wet soil (M.1) L•.___jgest Hole Volume .
V =(M - M 2)/P I c

Dry Mass of soil
M 4 Io M3/0" + 100) g

Wet Denisty
p,,, =(M 3 / 1I) x 62.43 lb

Dry Denisty
P ld =M 4 /J 1__/_

Dry, Unit Weight
lyd =pdx 62.43 lb.

3

(M 1514.8 Jg
Mass of water (A,,,)

MA,, = AM ,,,., - MI'll,, 38.2 g

s/ffi
3

3

cM

s/ffi
3Mass of container (M,) 1263.

Mass of dr, specimen (M,)

41, = Ma,. - M,. 251.ý

Moisture content (v)
w = (M,,/M,) x'100 15.2

Soil Description: Grey in color consists of mostly fines.

Proctor ID: Frost Protection # 2
Standard Proctor (ASTM D698)

Maximum Dry Density ('dtiiax) - 118.6 (lbs/ft3 )

Optimun Moisture 0 ,,) 11.9 (%)

Dir, Density (1,0 = (J00Xp,,/(J00 + w.

pd = l(o0o - ##### ),/_(10oo+ 15. - - 0.0 Ibsiff
Now ( Wel l l~e n s Mt 0 'nIn ' 0.)0

.0 11 .6 x ot) = 0.0 %

Required Moisture: 6.9 % to 16.9 %

Requ i red Percent Compaction: 90.0 (%)
-F

Comments:
Microwave oven power setting on HIGH. Initial time setting of 3
minutes and subsequent incremental drying periods of I minute until
a change of 0.1 "/, or less of the initial wet mass of the soil.

TEST RESUI.'S:
X Pass Date: 10/27/10

-Failed Moisture

• Failed Compaction Time: 14:30

By: - Kevini-Keelc / l¼jue 14QQ.•
(P -ii (.ignalure)

~1*

DATEI QA/OC API)ROV'ýr

Density Testing
DOE-EM/GJRAC 1783
Rev. 0

QC-F-002
File Index No. 43.8.2
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L\1 Ei'L RSOL UTIONS~ FIELD DENSITY TEST

PROJECT: Moah UMVTRA Project

T'S'ETIDll >UMI3LR(S): ____________

'VSLSlXCA'flO>: 1

OTHER ____________

DAVE:. 10/27/201()1 101(021-0(0

I)ensity T'est # I and Moisture Sample # 2

TErST MF'.'l-IOD: N/A D11556 X D6938

ASTM D6938 (DENSITY DETERMINATION)

Make/Model Troxler 3430 Gauge Serial # 31674

Last Calibration Date: 3/4/10

Daily Standard Counts: On-Cell Standard

Density 2490 Moisture 704

le/hod /I (1)/rec/ ir'ansmisoion) ,
Depth Setting 8 (inches) Count Time 1 (minutes)

Moisture Count 151 Density Count 171)0

Wet Density (p,,) 123.1 (lbsift 3) Dry Density 111.3 (Ibs/ji 3,)

Moisture Density 11.8 (Ilbs/fl3) Moisture Fraction 10.6 (%)

ASTM D)1556 (DENSITY DETERMINATION)

TVesting Appatatus___ Calibrated Vol. (/h.s/fl')

Bulk DensitY of sand (1 1) _) g/c,,,s/ft

Mass of Sandl to 'iii C"One & plate (M 2) g

Mass ol'bottle & cone before filling
cone, plate& hole g

Mass ol' bottle & cone after filling
cone, plate & hole g

Mass ol'sand to fill con4

plate, & hole (1) g

Mass of sand to fi hole g

Mass of' wet soil•, ntainer g

Mas, fAntainer g

Mass wvet soilI (M 3) g

est Hole Volume
/ V= (M I "M2)/P .I CM .3

Dty Mass of soil
M = 100 M.? /(w + 100) _ g

Wet Denisty

.p,,(M.,/V)x 62.43 __ lbs/ft3

Dty Denisty
/ _dm_4/V _ _g/cr3

Dr3, Unit Weight

)',1=PdX
6 2 .

4 3 _ /bsf_3

MOISTURE DETERMINATION

ASTM D4643

Container ID 1263

Mass of container & wet specimen
(M,,S) 1543.3

Mass of container & dty specimen

(M•I.) 1514.9

Mass of water (M,,)

M H, = M C171. -- M cM 28.4

Mass of container (M,) 1263.0
Mass of dt3, specimen (M,)

M, = Mcd, - M, 251.9

Moisture content (wI)
w = (M . /M') x 100 11.3

g

g

g

g

g

%/

Dt'y Density (p,) = (100 x p,,/(00 + is)

pcd =( loo x 123.1 )/(loo+ 11.3 = 110.6 lbs/ft3
Note~ Vet l~en.t',vin ty.ro iSA3 I.) 1356 (1,.) iakes pre.aidenee ov-er 451 ' 1 0 93x' (p,)

Percent Compaction = Pd / ,dflt(x x 100

110.6 / 118.6 x 1oo = 93.3 %

Soil Description: Grey in color consists of mostly fines.

Proctor ID: Frost Protection # 2
Standard Proctor (ASTM D698)

Maximum Dry, Density (dinax) 118.6 (lbs/ft3)

Optimum Moisture (it,,,) 11.9 (%)

Required Moisture: 6.9 % to 16.9 %

Required Percent Compaction: 90.0 (%)

Comimnients:
Microw ave oven power setting on HIGH. Initial time setting of 3
minutes and subsequent incremental drying periods of 1 minute until
a change of 0.1 %, or less of the initial wet mass of the soil.

TEST RESULTS:

X Pass Date: 10/27/10

_ Failed Moisture

Failed Compaction Time: 17:00

By: Kevin Keele ! , "{-•
(print) (signature)

-I

D/A TEo
DATEOA/OC APPROVAL

Density Testing
DOE-EM/GJRAC 1783
Rex. 0I

QC-F-002
File Index No. 43.8.2
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Johansen & Tuttle Engineering, Inc.
90 South 100 East

PO Box 487
Castle Dale, Utah 84513 /

Moisture Content: AASHTO T-255 / ASTM D2216

Date:

Project Name:

Material Source:

Test Number:

10/26/2010

UMTRA

Frost Protection Layer, -Ii)J(-LV, tr7"-,

Moisture Sample # 1

MOISTURE DETERMINATION

//4 ASTMD2216@ I110 Cor
Container ID

Mass of container & wet specimen

Mass of container & dry specimen

(M .,)

Mass of water (M,,.)

M. w = • .,,, - M .ds

Mass of container (MA.)

Mass of dry specimen (M.)

M, = AMl ., - MA.

Moisture content (w)

f = (M. /M,) x 100

X
1263

ASTM D4643

1558.2 g

1522.4 g

35.8 g

1263.0 g

259.4 g

13.8 I %

Tested By:. Kevin Keele !/iJ )M4&

-7/



Johansen & Tuttle Engineering, Inc.
90 South 100 East

PO Box 487
Castle Dale, Utah 84513

Moisture Content: AASHTO T-255 I ASTM D2216

. Date:

Project Name:

Material Source:

Test Number:

10/26/2010

UMTRA

Frost Protection Layer / ,.•.,,

Moisture Sample # 2

MOISTAJRE DETERMINATION
/ ASTM D2216 @ 110° C or ASTM D4643

Container ID 1263

Mass of container & wet specimen

(Mel.,,U) 1538.3

Mass of container & dry specimen
(M .I',) 1 503.3

Mass of water (M,,,)

Al = Me,,,., - M c•I,

g

g

Mass of container (Me)

Mass of dry specimen (M.)

MA = Melld., - Ml

Moisture content O()
i = (M, /M,) x 100

1263.0 g

240.3 g

14.6 %

Tested By: Kevin Keele 1"/aJ, , 11-Q.,./

(jer(
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L1,i L• G SOLUTIONS
.LIFT APPROVAL FORM

ROJECT: Moab UIMTRA Project'I CORNER

OTH ER

DATE: 10/28/2010

IDENTIFY LOTS ABOVE

LIFT ID: UFA01101028-00 NW CORNER: 6795928 N 2122071 E

'HICKNESS: UNC: - 12" COM: N/A ELEV: N/A Debris Insp. By: N/A Date: N/A Time: N/A

omments: On 10/28/2010 at 08:15 Nielsons began placement and processing of Frost Protection material..johansen & Tuttle
personnel observed this process and verified that moisture conditioning efforts were maintained during the placement and processing of
this rMaterial. Nielsons finished placement of this lift at 16:00 at which time they' began the process of verifying elevation. Elevation was
verified at 17:00.
On 11/01/2010 at 07:45 Nielsons began compaction efforts on this lift. At 08:30 J & T personnel performed a Troxler test and pulled a
moisture sample from the lift area. Both were found to be satisfactory. At 10:45 Nielsons completed compaction efforts on this lift at
which time .1 & T personnel performed a second Troxler test and pulled a second moisture sample. Both tests Were found to be
satisfactory. At approximatle, 1440 this lift was approved.
This lift is anoroximateh, 123.915 ft2 with armroximately 3,213 vds' if Frost Protection approved on it.

- ., / (j F5• 7L') " ~

r,n 4,f 7/ dI Is lt I i

KEYING INN'OTES: N E S W N/A D.;NSITY TESTS ID # (S): N/A

LIFT APPROVED BY: Kevin Keele/Kyler Edge iousie DATE: 11/1/2010 TIME: 1445

W/QC APPROVAL DATE

Density Testing
DOE-EM/GJRAC 1783
Rev. 0

QC-F-001
File index No. 43.8.2

Page L of L



EN .ERGY SOLUTIONS
Slope Elevation Survey

Average lift thickness=NA 0.7 Bounding Box Northinl Easting

Grid Size= N/A Lower Left N
L ift Il): ! IFAD0]I 01 fI 25g-fl0 IJnner~ Riolil I A
....... ... ......... . ....8I0- I ' .. .. n e r "" R -h -

Last Lift Elev'ations Lift Approval Elevations LUif('ricuess

Northing Easting Elevation Northing Easting Elevation "lhickless
6795900 2122150 4990.7 6795900 2122150 4991.3 0.6

6795900 2122250 4991.3 6795900 2122250 4992.0 0.7

6795700 2122150 4994.5 6795700 2122150 4995.6 1.0
6795700 2122250 4995.1 6795700 2122250 4995.8 0.7
6795500 2122150 4998.4 6795500 2122150 4999.1 0.7

6795500 2122250 4999.0 6795500 2122250 4999.7 0.7

6795600 2122250 4997.0 6795600 2122250 4997.6 0.6

6795450 2122200 5000.6 6795451 2.122201 5001.0 0.4

6795800 2122200 4992.8 6795800 2122201 4993.41 0.6

6795550 2122200 4997.7 6795550 2122201 4998.3 0.6

67.95650 2122250 4996.0 6795651 2122250 4996.7 0.7

6795750 2122200 4993.8 6795751 2122201 4994.4 0.6

6795850 2122250 4992.2 6795850 2122250 4993.1 0.9

_ _ _o0.0 (
___________ __________ _____________0.0(

__o0.0 C

0.0 C

0.0 C

___ _ _0.0 C

0_ .0 C
/________o.o C

o.6 C
0.0 C____ ___ ___0.0 C

__r___ _0.0 C
__/_o0.0 0

0.0 0

0.0 0

o.o 0
__ _ _ _ _ _ _ _ _ _ __ _ _ _ __ _ _ _A_ _ _ _ _ _ 0.0 10

0.0 0

____ __ ___ __ ___ __ ___ ___ _ 0.0 10

___ ___0.0 10

_________0.0 10
0.0 0

0.0 0

_____________________0.0 10

___ ___ __ ___ ___0.0) 01
0.0 0O

0.0 01

o.M) OI

___ ______ ______ ___ __0.00
_0.0

0.0 0I

0.0 01,

OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
(K

DK
DK
)K

)K

K

K

K

K
K
K
K
K
K
K
K
K
K
K
K
K
K
K
K
K
K
K
K
K
K
K

Energy'So/utions
Pape of,6



% =6 95.2%
Elevation Avg 4995.4
Total =6 10966
Total Lines 11519

Lift ID: UFA01101028-00

Northing Easting I Elevation # of Passes Passes =6 1 Count
6795855 2122060 4990.2 1 6 1 1 1 1 1 Lift Heiqht
6795858 2122060 4990.2 6 1 1 1'0"
6795862 2122060 4990.1 6 1 1
6795865 2122060 4990.1 6 1 1 Thick Lift Threshold
6795868 2122060 4990.0 6 1 1 2-0"
6795871 2122060 4990.0 6 1 1
6795875 2122060 4989.9 6 1 1 Last Lift Elevation
6795878 2122060 4989.9 6 1 1 N/A
6795881 2122060 4989.8 6 1 1
6795885 2122060 4989.8 5 1 Min. # of Wheel Passes
6795888 2122060 4989.7 5 1 6
6795809 12122064 4991.0 6 1 1
6795812 2122064 4991.0 6 1 1
6795816 2122064 4990.9 6 1 1
6795819 2122064 4990.9 6 1 1
6795822 2122064 4990.8 6 1 1
6795826 2122064 4990.8 6 1 1
6795829 2122064 .4991.2 3 1
6795832 2122064 4991.1 5 1
6795835 2122064 4991.0 5 1
6795839 2122064 4991.0 6 1 1
6795842 2122064 4991.0 6 1 .1
6795845 2122064 4990.9 6 1 1
6795849 2122064 4990.8 6 1 1
6795852 2122064 4990.7 6 1 1
6795855 2122064 4990.7 6 1 1
6795858 2122064 4990.6 6 1 1
6795862 2122064 4990.6 6 1 1
6795865 2122064 4990.5 6 1 1
6795868 2122064 4990.5 6 1 1
6795871 2122064 4990.4 5 1
6795875 2122064 4990.4 6 1 1
6795878. 2122064 4990.3 5 1
6795881 2122064 4990.2 4 1
6795885 2122064 4990.1 4 1
6795888 2122064 4989.9 6 1 1
6795891 2122064 4989.8 6 1 1
6795894 2122064 4989.7 6 1 1
6795898 2122064 4989.7 6 1 1
6795901 2122064 4989.7 6 1 1
6795904 2122064 4989.4 6 1 1
6795908 2122064 4989.4 4 1
6795770 2122067 4991.9 6 1 1
6795773. 2122067 4991.8 6 1 1

Page Z of
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La NzG v'SOL TIONs FIELD) D)ENSITY TEST

PROJ EC'T:
Q ~ L I. FTI' f)I?,NTI FI CAT

'I'ILS'L" II) NIJM4 EIF(S}:

TElLS'T LOJCA'IOCN:

N'I h 0 UI t [ VII A Pro10jet' OT II ER

'ION: pI:F'A0 1101028-00 11/1/2010

T'IFSTMlTH(l-l0D: N/A D 1556 X D)6938

ASTM D)6938 (l)ENslTn' DETERMINATION) ASTM D)15-56 (I)ENISITY DETERMI

Make/Model 'Troxler 3430 Gauge Serial I/

Last Calibration Date: 3/4/10

Daily Standard Counts: On-CelIStam/dard

Density 2516 Moisture

31674

703

Testing Apparatus Calibrated Vol. (/

IBulk l)ensity of sand (1p ) _) g/cm 3

Mass of Sand to Fill Cone & Plate (41,)

Mass of bottle & cone before filling
cone, plate & hole

Mass or bottle & cone after filling
cone. plate & hole

Mass of sand to fill cont
plate. & hole ( ,)

[NATION)

.9 /
gs/ • ,'

M/ethod A (Directi ?amsmo isiot)

Depth Setting 8 (inches) Count' Time I (nimiues)

Moisture Count 134 Density Count 1944

Wet Density (p,,) 118.5 ('I bs/j ) Dry Density 108.2 (f/hs/fl/

Moisture Density 10.3 (lbs/fi 3) Moisture Fraction 9.5 (%)

Mass of Sand to fi

Mass of wet soilft W/r

MOISTURE DETERMINATION

ASTM E

Container ID 12

Mass of container & wet specimen
(m .... )

Mass of container & dry specimen

)4643

1523.7 ]L

Mas:s f•ntainer g/f

Mass wet soil (M.?) g

Zest Hole Volume

V= (MI -M /t 1 A42)C1

Dry Mass of soil

M,=100 M 3 /(w + 100) g

Wet Denistv

p,,, "'(M V) x 62.43 lb
Dry3' Denisty

~Pd, = M 4 / 1/ gl/

Dry Unit Weight

d',i = P,' x 62.43 lb.

3
71

(U Y cd")

Mass of water (M,,e)
1499.5 g S~fl3

enmM,,.I = M ...... - M C11, 24.2 g

Mass of container (M.) 1263.0 g

Mass ofdry specimen (M.,)

M, - M, 236.5 g

Moisture content (w)
wi, = (MA,. /Mj x 100 10.2 %

Dry Density (/P,j) = (100 xp ,,)/(100 + w)

pd =( x00 A 118.5 )1(oo/ + 10.2 = 107.5 lbs//i3
Not3e: I~c't /Jeasiti'.a,,,, A/i, /1/.156 Ir,} / titles preslidetice aler A,r]v/A/ 1) 6303 (p,)

Percent Compaction = Pd / Yfl(ax x 100

107.5 / 118.6 x 10o 90.6

Soil Description: Grey in color consists of mostly fines.

Proctor ID: Frost Protection # 2

Standard Proctor (ASTM D698)

Maximtum Dry Density (ydmax) 118.6 (lbs/ft3 )

OptimuIm Moisture (w ,,p,) 11.9 (%)

Rcqtuir'ed Moisttrr'e: 6.9 0/% to 16.9 %/o

Required Percent Compaction: 90.0 (%)

Comments: TEST RESULTS:
Microwave oven power setting on HIGH. Initial time setting of 3 X Pass Date: 11/1/10

minutes and subsequent incremental drying periods of 1 minute until Failed Moisttrr'e
a change of0.1 % or less of the initial wet mass of the soil. Failed Conpaction Time: 09:30

By: Kevin Keele / 1•J~/ 1 -
(prnt) (AignatA re)

S ,/ - _ _ _

' •Q/$PRVL DATITE

Density Testing
DOE-EMV/GJRAC 1783
Rev. 0}

QC-F-002
File Index No. 43.8.2

Page 17 of -



EN' EC G 'SOLUTIOA S FIELD DENSITY TEST

PROJECT:

IFT I DENTIFICA'

TEST ID NUMBE-R(S):

T'EST LOCATION:

Moab tIM RA Project

)N: I I FA0 I 10 1028-00

O'TrH ER

1 ( S[)AT'E: I1/1/2010_..

T'lES'ITMI'TI-I'D: N/A DI1556 .X D)6938

ASTM 1)6938 (i)ENSITY DETERMINATION)

Make/Model Troxler 3430 Gauge Serial P

Last Calibration Date: 3/4410

Daily Standard Counts: On-Cell Standard

31674

Density 2516 Moisture 703

Aletihodl A (l)o'eci ls''ansmassion)

Depth Setting 8 (inches) Count Time 1 (Mnintle.s)

Moisture Count 164 I)ensity Count 1586

Wet Density (p,,) 126.1 (/bs(ýf 3) Dry Density 113.0 fhsbsfl) 3)

Moisture Density 13.1 (lbs/fl 3) Moisture Fraction 11.6 (%q)

ASTM 1)1556 (I)ENSITY D)ETERMINATION)

Testing Apparatus Calibrated Vol, (Ihsl3)

Bulk Density olfsand (p 9) g/cm ' _ siJ

Mass of Sand to Fill Cone & Plate ('l 2) g

Mass of bottle & cone before filling
cone, plate & hole g

Mass of bottle & cone after filling
cone, plate & hole g

Mass of sand to fill con
, plate. & hole ( j) g

Mass of sand to fi hole g

Mass of wet s6ilK )ntainer g

Mass fn)ntainer g.

Mass wet soil (MA3) g

est Hole Volume
V-' (MI, - M2)/p 1 ____ cm3

Dry, Mass of soil
• M 4  i'= M-3 /0" + 100 _9_/_+___)g

. Wet Denisty
p,,, =(M.'/ /V) x 62.43 _lbs/ft3

Dry Denisty

P/,(1= =1 4 / ' _ gic11

Dry Unit Weight
, =P d, x 62.43 lbs/Il 3

MOISTURE DETERMINATION

ASTM D4643

Container ID 1263

Mass of container & wet specimer
(A .,,.)

Mass of container & dry specimer
(M .,.,)

Mass of water (M,,,

M,,, = Al -M d,,,

•1544.3 g

1512.0 g

32.3 g

Mass of container (MA.) 1263.0 g
Mass of di, specimen (MA,)

M, = MlI., - M, 249.0 g

Moisture content (r)
w = (M,,, /M,) x 100 13.0 J%

Soil Description: Grey in color consists of mostly fines.

Proctor ID: Frost Protection # 2
Standard Proctor (ASTM D698)

Maximum Dry Density (O,,max.y) 118.6 (lbs/ft3 )

Optimum Moisture (w ,,m) 11.9 (%)

Dry Density (p ,o = (1OO x p,,,)/(100 + w)

pd =( /00 x 126.1 )/(Ioo+ ,13.0 111.6 . lbs/fi
Note: Wer'Dlen/illvurom AP/ iA) 1/56 (p,, lake. pre.mdenc' ''erI ASl /) 6938 ( p,)

Percent Compaction = Pd / Ytnatx x 100

111.6 / 118.6 x l0o = 94.1 %

Required Moisture: 6.9 % to 16,9 %

Required Percent Compaction: 90.0 (%)

Comments:

Microwave oven power setting on HIGH. Initial time setting of 3
minutes and subsequent incremental drying periods of 1 minute until
a change of 0.1 %/o or less of the initial wet mass of the soil.

TEST RESULTS:

X Pass

Failed Moisture
F'ailed Compaction

Date: 11/1/10

Time: 11:30

By: Kevin Keele / 1/, 4 ý IA j/k-1 Q/
C (signa/mle)

011

DATEI -- O~QA/CAPPROVAl.

Density 'Vesting
DOE-EM/GJRAC 1783
Rev. 0

QC-F-002
File Index No. 43.8..2

Page S of ___



RB&GOctober 15, 2010 R &
ENGINEERING, INC.

Jason Whitman, Project Manager
Nielson Construction
P.O. Box 620
825 North Loop Road
Huntington, UT 84528

Re: Uranium Mill Tailings Remedial Action Project (UMTRA)

Disposal Cell near Crescent Junction

Dear Mr. Whitman:

On Friday, October 12, 2010, at the request of Mark Greenhalgh of Nielson Construction, a visit
was made to the site of the Moab Uranium Mill Tailings Remedial Action Project (UMTRA)
Disposal Cell near Crescent Junction, Utah, operated by Energy Solutions. The purpose of the
visit was to evaluate the fill material being used as part of the cap layer which overlies the
uranium tailing. We were asked to determine if the material being used contained less than 5
percent sandstone fragments. It is our understanding that this layer of the cap is referred to as the
Biointrusion Infiltration Layer. At the time of this visit, the layer appeared to be approximately 6
to 8 inches thick. The material consisted predominately of-cobble sized angular basalt with some
rounded quartzite with some finer gravels. It is our understanding that this layer will be covered
by additional layers of other materials.

The evaluation was conducted by randomly selecting an area 100 feet by 100 feet. The area was

then systematically traversed while visually noting the number and size of the sandstone
fragments within the given area. It should be noted that, in addition to the softer sandstone
fragments, some relatively soft red volcanic scoria was also observed. These fragments appear to
breakdown just as readily as the sandstone and have been included with the percent of sandstone.
Most sandstone fragments ranged from 0.15 to 0.5 foot. Our calculated visual percentage within
this area was less than 1% sandstone fragments. It is our opinion that, based on this visual
inspection, this material meets the specification of containing less than 5% sandstone fragments.

If there are any questions regarding the information contained herein, please call.

Sincerely,

RB&G ENGINEERING, INC. REVIEWED BY:

MichaelN.. Hansen, P.G Bradfrd Price, P.E.

_43e .-aWEST 820' NRT PROVO, UTAH, 84601-1343

PROVO 801-374-5771 SALT LAKE CITY 801-521-5771 FAX 801-374-5773



.I• iAB LABORA TORIES
C in s I t u o c on M IV e rio S e C n o 01o0 e s

Geoa ec h ni o , Environ m e n I & oIeVia ials Eri n i n eeri n 9 /Te s i n c/ Pe •e a r c h
t

lune 30, 20l10

Neilson Construction
P.O. Box 620
Huntington, Utah 84528

ProJect: Energy Sol16tions
Pr1j ect#: 3022
Material: 2" Cap Rock
Source: Freemont Junction #4

LaortryTst Aerage Test Score NNeighit Score& Ma

Value Weight Score

Mineral Type . Igneous

Specific Gravity 2.716 9.0 9 81.0 90

1 Absorption % 4 0.6% 7.3 2 14.6 . 20

(Sodium Sulfate % 4 0.1% 10 11 1 110 110
7LA Abrasion 7.3 6.5 4 1 16.5 10

Schmidt Hammer 4 3) 15 3

I Total Score 4 4 228.0 - 260

Rating = 87.9

TEST RESULTS

Specific Gravity and Absorption ASTM C-127
Lab # 211613

Relative Density (oven Dry) 2.716
Relative Density (SSD) = 2.731
Relative Density (apparent) = 2.758
Absorption (%) = 0.6 %



Los Angeles Abrasion ASTM C-131
Lab # 211611

100 Revolutions (
12 Spheres

lirading A

= 7.3%% Wear

Sodium Soundness ASTM C-88
Lab # 211612

% Loss 0.1 %

Schmitt Hammer
213839

Rebound Number 42, 44

Average = 43

* Schmitt Hammer test performed on sawed surface of 6" cobbles

Sincerely,

Susan Arnold



C, •i' L A B 0 R A T 0 R I E S

Co r c 1on " M a 1 es f a e ch n o o i s

GeotechnicolI Environmentnl, & Materials E n jneer nciTe sting!Rese a r ch

,June 30, 2010

Neilson Construction
P.O. Box 620
Huntington, Utah 84528

Project: Energy Solutions
Project#: 3022
Material: 2" Cap Rock
Source: Freemont Junction #3

Laboratory Test Average Test Score Weight Score & Max
S Value I .Weight J Score

Mineral Type Igneous

Specific Gravity 2.650. 8.0 9 72.0 90 -.
ir Absorption % 0.8% 6.2 1 2 12.4 20

Sodium Sulfate % 4 0.1% 10 11 1 110 110 l
LA Abrasion. 7.2 6.5 1 6.5 7[ 10

!1 Schmidt Hammer 39 4.9 1 14.7 j 30

( STot score 215.6 260

Rating = 82.9

TEST RESULTS

Specific Gravity and Absorption ASTM C-127
Lab # 211610

Relative Density (oven Dry) 2.650
Relative Density (SSD) 2.670
Relative Density (apparent) 2.704
Absorption (%) = 0.8 %



Los Angeles Abrasion ASTM C-131
Lab # 211608

100 Revolutions Grading A
12 Spheres

% Wear = 7.2 %

Sodium Soundness ASTM C-88
Lab #211609

% Loss 0.1 %

Schmitt Hammer
213839

Rebound Number 40, 38

Average = 39

* Schmitt Hammer test perfornmed on sawed surface of 6" cobbles

Sincerely,

Susan Arnold



•". }• ,i .L :N , B", G O" I•r¸ Aý E R; I P -. '

C o [ S I I u c I io n " Mi a I e r io I s T e c h n o i o 9 i eI
Geoaechnicol a I ],nvironme. & Mo erio s Enqineerin /Te sin g / e s e a r c

.lune 306, 2010

Neilson Construction
P.O. Box 620
Huntington, Utah 84528

Project: Energy Solutions
Project#: 30,22
Material: 2" Cap Rock
Source: Freemont Junction #2

Lab o rat o ry- Test Average T est Sre Weight 'Score & ~Max
Value IWeighit Score

TMineral Type Igneous

Specific Gravity 4 2.675 8.1 9 72.9 90
SAbsorption% i 0.8% 1 6.2 1 2 F 12.4 20,

Sodium Sulfate % 0.1% 10 11 110 4 110
4 LA Abrasion .6.7 7.0 1 7.0 1 0

I Schmidt. Hammer _39 4.9 . 14.7 . 1 30
Total Score . 217.0 260

Rating 83.5

TEST RESULTS

Specific Gravity and Absorption ASTM C-127
Lab #211607

Relative Density (oven Dry) 2.675
Relative Density (SSD) 2.698
Relative Density (apparent) 2.738
Absorption (%) = 0.8 %



Los Angeles Abrasion ASTM C-131
Lab # 211605

100 Revolutions
12 Spheres

% Wealr

Grading A

6.7%

Sodium Soundness ASTM C-88
Lab #1211606

% Loss - 0.1%

Schmitt Hammer
213839

Rebound Number 40, 38

Average - 39

0 Schmitt Hammer test performed on sawed surface of 6" cobbles

Sincerely,

Susan Arnold



NGI NEER INfl• i ,,l T 'LEAB 0 R A T 0 R I E S
C o n S I f u c a i 0 n M a f e r i a I 'I* T e c.h n o o 9 i S s
Geotechnical, Environmental, & Materials Eny neering/Te sfing/Re se a r ch

June 30, 201 0

Neilson Construction
P.O. Box 620
Huntington, Utah 84528

Project: Energy Solutions
Project#: 3022
Material: 2" Cap Rock
Source: Freemont Junction #1

Labor-atory Test Average Test. Score 'Weighit Score & Marx
Value Weight Score

FMineral Type Igneous

Hr Specific Gravity 2.677 . 8.1 i 9 72.9 90

Absorption % 0.5% S.0 2. 16 F 20

Sodium Sulfate % 0.1% 10 11 110 .1 110

LA Abrasion 6.3 7.2 1 7.2 10

Schmidt Hammer 37 -4.4 3 i 13.230
I Total Score _ 219.3. 260

Rating= 84.3

TEST RESULTS

Specific Gravity and Absorption ASTM C-127
Lab # 211600

Relative Density (oven Dry) = 2.677
Relative Density (SSD) = 2.689
Relative Density. (apparent) = 2.711
Absorption (%) = 0.5 %



Los Angeles Abrasion ASTM C-131
Lab # 211598

100 Revolutions
12 Spheres

% Wear

Grading A

= 6.3%

Sodium Soundness ASTM C-88
Lab # 211599

% Loss

Schmitt Hammer
213839

Rebound Number

- 0.1%

36, 38

Average - 37

0 Schmitt Hammer test performed on sawed surface of 6" cobbles

Sincerely,

Susan Arnold
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September 22, 2009

Neilson Construction
P.O, Box 620
Huntington, Utah 84528

Project:
Pro ject#:
Material:
Source:

Energy Solutions, Crescent Junction Disposal Cell Cap Rock
3022
Basalt
Freemont J unction #3

Laboratory Test

Mineral Type

Specific Gravity

Absorption %

S-od-ium- SUlfate %

LA Abrasion

Schmidi Hanmmer

Total Score

Average Test
S Value

0.0%

6.5

52

Score Weight

8.1 I 9
* 6.1 2

10 1
7.2

6.8 3
,>~~ ~~~~ ~ ~~~ -.. .... . . . . ..... . --............. .......

Score &
Weight

72.9

12.2

110

7.2
20.4

2 22. 7--.... ..i . -..... .-- .........

Max
Score

90

20

110

10
30

260.

Rating = 85.7

TEST RESULTS

Specific Gravity and Absorption ASTM C-127
Lab # 179332

Relative Density (oven Dry) =

Relative Density (SSD)
Relative Density (apparent) =

Absorption (%))

2.670
2.691
2.727
0.8 %



Los Angcles Abrasion ASTM C-131
Lab # 202571

1.00 Revolutions
12 Spheres

% Wear

Grading A

7.8%

Sodium Soundness ASTM C-88
Lab # 202573

, % Loss = 0.0%

Schmitt Hammer
203967

Rebound Number 35,37,35

Average 36

Sincerely,

Susan Arnold



CENTRAL UTAH TESTING & INSPECTION

SIEVE ANALYSIS: AGGREGATES (ASTM C]36-95 AASHTO T27-93)

MATERIALS FINER THAN No. 200 SCREEN (ASTMC1 17-95 AASHT0 TIJ-91)

CLIENT: NTIELSON\ CONSTRUCTION
PROJECT: MISC. 0C
SAMPLE LOCATION: FREMONT PIT - OFF BELT

MATERIAL TYPE: RIPRAP
TESTED BY: KC SAMPLED BY:

JOBý: 1357 DATE: 11/12/09

CLLENT LAB -: 5181

Sieve Siz Veght Retained -Percent Retained Percent P~assin~g Band/Target

E 4i.(100mm) 
0.0 100 100

in. (75mm) 9965.3 20.2 80

2 in. (50mm) 16601.7 33.6 46 40-50

S102 in. (37.5mm) 6744.1 17.7 28 20-30

1 in. (25mm) 5262.9 10.7 18 10- 20

3/4 in. (19mm) 3868.1 7.8 10

1/2 in. (I 2.5mm) 2416.5 1 4-9 5 5-25

3/8 in. (9.51nm) 219.7 0.7 Z_

# 4 (4.75mm) 365.5 1.2 3 0-5

#8 (2.36mm) 184.6 0.6 3t 0-5

#16 (1.18mm) 131.4 0.4 2 0-5

#30 (600um) 88.8 0.3 2 2

#50 (300Um) 85.8 0.3. 1

#100 (150um) 96.2 0.3 1

#200 (75um) 80.9 0.3 0.9 - 0-5 0-5

.4-#200 (-75um) F 12.6

Total Sample Aggregate Weight:

- 1/2" Aggregate Weight:

49385.0

1510,1 - 1/2" After Wash Weight: 1265.5

REMARKS:

I certify that this test was performed in accordance with ASTM C1 17-95 & C136-95/AASHTO T1 1-91 & T27-93.

P.O. BOX 427 CENTERFIELD, UT. 84.622 (435) 528-5711 FAX (435) 528-5710



CENTRAL UTAH TESTING & INSPECTION

SIEVE ANALYSIS: AGGREGATES (AST,, C136-95 AASHTO T27-3,,

MATERIALS FINER THAN No. 200 SCREEN (ASTV C117-95AASHTOT] -91)

CLIENT: NIELSON CONSTRUCTION

PROJECT: MISC. OC
SAMPLE LOCATION: FREMONT PIT - OFF BELT

MATERIAL TYPE, RIPRAP

TESTED, BY: KC SAMPLED BY:

J.B : ,1357 DATE.- 11/16/09

CLIENT LAB #: 5187

Sieve Siz V~ight Retained Percent Retained j percent Passing B-andrTarget ]
4 in..(lOOmm) .0.0 100 100

3 in. (75mm) 10428.6 19.6 80

2 in. (50mm) 17511.C 32.9 48 40- 50

1 1/2 in. (37.5mm) 9587.9 18.0 30 20 - 30

1 in. (25mm) 6144.2 11.5 18 10-20

3/4 in. (19mm) 4094.4 7.7 10

1/2 in. (12.5mm) 2512.6 4.7 6 5-925

318 ir. (9.5mm) 312.8 0.9 5

# 4 (4.75mm) 404.6 1.2 3 0-5

# 8 12.36mrn) 270.2 0.8 3 0- 5

t 16 (1.18mm) 184,4 0.5 2 0-5

#30 (600um) 123.4 0.4 2

# 50 (300um) 114,8 0.3 , 1

#100 (150urn) 122.4 0,4 1

#200 (75um) 95.6 0.3 0,8 0 * 5

-#200 (-75um 13.8 . 1
Total Sample Aggregate Weight:

- 1/2" Aggregate Weight:

53251.4

1889.6 - 1/2" After Wash Weight: 1642.0

REMARKS:

I certify that this tesl was peiformed in accordance with ASTM C1 17-95 & C1.36-95/AASHTO TI 1-91 & T27-9. Z

P.O. BOX 427 CENTERFIELD, UT. 84622 (4ý5) 528-5711 FAX (435) 528-5710



CENTRAL UTAH TESTING & INTSPECTION

STEVE ANALYSIS: AGGREGATES (ASTI C136-95 AASHTO T-27-93)

MATERIALS FINER THAN No. 200 SCREEN (ASTIr, CJ17-95 AASHTO T1M-91)

CLIENT: NIELSON CONSTRUCTION
PROJECT: MISC. OC
SAMPLE LOCATION: FREMONT PIT - OFF BELT

MATERIAL TYPE: RPR-AP
TESTED BY: JC SAMPLED BY: (

JOB#: !357 DATE: 10/27/09

7LIENT LAB #: 5149

Sieve Size, WAeight Retained Percent RetainePrcnPasg n[Tgt

4 in. (1100mm) 0.0 100 100

3 in. (75mmi 18391.3 32.9 67

2 in. (50ram) 12240.5 21.9 45 40 - 50

1 1/2 in. (37.5mm) 9224.1 16.5 29 20-30

I in. (25mm) 6302.4 11.3 17 10- 20

314 in. (19mm) 3488.2 6.2 11

1/2 in. (12.5mm) 3034.6 5.4 65 - 225

3/8 in. (9.5mm) 278.7 !.0 5

# 4 (4.75mm) 296.1 •1.0 4 0- 5

t8 (2.36mm) 143.1 0.5 3 0-5

#16 (1.18mm) 116.7 0.4 3 0-5

#30 (600um) 93.5 0.3 2

#50 (300um) 90.4 0.3 2

#100 D150um) 83.7 0.3 2

#200 (75um) 83.4 • 0.3 1.5 0 - 5

-#200 (-75um) 15.1

Total Sample Aggregate Weight:

- 1/2" Aggregate Weight:

55848.3

1622.7 - 1/2" After Wash Weight: 1200.7

REMLARKS:

I certify that this test was pciTbnlned in accordance with ASTM C1 17-95 & C136-95/AASHTO TII-91 & T27-93

dh/1

P.O. BOX 427 qENTERFIELD, UT. 84622 (435) 528-5711 FAX (435) 528-5710



CENTRAL UTAH TESTIN G & INSPECTION

SITEVE ANALYSIS: AGGREGATES (ASTMV C136-95 AASHTO T27-93)

MATERIALS FINER THAN No. 200 SCREEN *ASTMj CJ 17-95 AASI-ITOTIJ-91)

CLIENT: NIELSON CONSTRUCTION
PROJECT: MISC. OC
SAMPLE LOCATION: FREMONT PIT - OFF BELT
MATERIAL TYPE: RIPRAP
TESTED BY: JC SAMPLED BY: (

JOB#: 1357 DATE: 10/30/09

=LENT LAB #: 5150

-. Sieve Size 'ght Retained Percent Retained j Percent Passing j andlTarget

4 in. (100rmm) 0.0 100 100

3 irn (75rm) 15636.4 31.4 69

2 in. (50mm) 11130.6 22.3 46 40-50

I 112 in. (37.5mm) &288.6 16.6 30 20 - 30

1 in. (25mm) 5995.6 12.0 18 10-20

3/4 in. (19mm) 3312.4 6.6 ! 1

1/2 in. (12.5mm) 26921 5.4 6 5-25

318 in. (9.5mm) 308.4 0.9 5

# 4 (4.75mm) 365.9 1.1 4 . 0-5

f #6 (2.36tmrm) 168.3 0.5 - 3 0-5

#16 (1.18mm) 139.5 . 0.4 3 _ 0-

t#30 (800um) 119.2 0.4 2

# 50 (300um) 112.9 0.3 2

#100 (150um) 105.2 0.3 2

#200 (75um) 92.9 0.3 1._ 0 - 5

-#200 (-75um) 16.3 1

Total Sample Aggregate Weight:

- 1/2" Aggregate Weight:

49852.3

1858.3 - 1/2" After Wash Weight: 1428.6

REMARKS:

I certify that this test was perlbrined in accordance with ASTM Cl 17-95 & C136-95/AASHTO Ti 1-91 & T27-9-.

P.O. BOX 427 CENTERFIELD, UT. 84622 (435) 528-5711 FAX (435) 528-5710



CENTRA.L UTAH- TESTING & INSPECTION

SIEVE ANALYSIS: AGGREGATES (ASTM6 CI 36-95 AASHTO T27-93)

MATERIALS FINER THAN No. 200 SCREEN (ASTvM CGI 7-95 AASHTO Ti 1-91)

CLIENT: NIELSON CONSTRUCTION
PROJECT: MISC. OC
SAMPLE LOCATION: FREMONT PIT - OFF BELT

MATERIAL TYPE: RIPRAP
TESTED BY: JIC SAMPLED BY:

JOB#: 1357 DATE: 1 1/04/09

"LIENT LAB #: 5159

Sieve Siz W~eight Retained J. Percent Retained Percent Passin~g j Band,7arget

4 in. (100mm) 0.0 100 100

3 in. (75mm) 16522.8 29.6 70

2 in. (50mm) 11845.5 21.2 49 40- 50

I 112 in. (37.5mm) 10787.4 19.3 30 20 - 30

1 in. (25mm) 5876.2 10.5 19 10-20

3/4 in. (19mm) 3618.9 6.5 13

112 ir. (1 2.5mm) 334-4.9 6.0 7 5-25

3/8 in. (9.5mm) 277.6 1,2 6

#4 (4.75mm,) 334.2 1.5 4 _ 0-5

#8 (2.36mm) 149.8 0.7 4 0-5

# 16 (1.18mm) 125.4 0.5 3 0-5

# 30 (600um) 101.4 0.4 3

# 50 (300um) 98.7 0.4 2

#100 (150um) 97.4 0.4 2

#200 (75um) 88.5 0.4 1.4 0-5

-4200 (-75um) . 12.7 1d

Total Sample Aggregate Weight:

- 1/2" Aggregate Weight:

55898.7

1597.8 - 1/2" After Wash Weight: 1285.7

REMARKS:

I celiuf that this test was perfoined Mi accordance with ASTM C 17-95 & C136-95/AASHTO TI 1-91 & T27-9-. /

P.O. BOX 427 CENTERFIELD, UT. 84622 (435) 52M711 FAX (435) 528-5710



CENTRAL UTAI-i TESTING. & 'NISPECTION

SIEVE ANALYSIS: AGGREGATES (.ASTITM i30-9s AASHT0 T27-93)

MATERIALS FINER THAN No. 200 SCREEN (ASTI C 1.7-95 AASHTO T71-91)

CLIENT: NIELSON CONSTRUCTION
PROJECT: MISC. QC
SAMPLE LOCATION: FREMONT PIT - OFF BELT
MATERIAL TYPE: RIPRAP
TESTED BY: DB SAMIPLED BY: (

.10B*' j35,7 DATE: 11/10/09

CLIENTT LAB #: 5175

Sieve Size W teight Retained j Percent Retained . Percent Pass ing' BandlTarget -j

4 in. (100mm) 0.0 100 100

3 in. (75mm) 23676.9 21.7 78

2 in. (50mm) 32329.4 29.6 49 40 - 50

1 1/2 in. (37.5mm) 20629.6 18.9 30 20-30

1 in. (25mm) 1409D.4 12.9 17 10-20

3/4 in. (19mm) 5309.9 4.9 12.

1/2 in. (12.5mm) 5537.11 5.1 7 5- 25

3/S in. (9.5rnrn) 253.2 1.1 6

#4 (4.75mm) 399.0 _ 1.7 4 0 - 5

# 8 (2.36mm) 239.1 1.0 3£ 0-5

t 16 (1.18mm) 172.0 0.7 3 0-5L #30 (600um) 117.8 0.5 . 2

# 50 (300um) 101.0 0.4 2

#100 (1I50um) 105.0 0.4 1

#200 (75um) 84.9 0.A 0.8 0 - 5

-#200 (-75um) 15.8 _________________________________

Total Sample Aggregate Weight:

- 1/2" Aggregate Weight:

109298.2

1653.7 - 1/2" After Wash Weight: • 1487.8

REMARKS:

I cetify that this test was peiformed in accordanoe with ASTM C1 17-95 & C136-95/AASHTO TI1 -91 & T27-93.
/I& .

P.O. BOX 427 CENTERFIELD, UT. 84622 . (435) 528-5711 FAX (435) 528-5710



" Compaction by CAES - the QC inspector shall monitor CAES compaction by visually
inspecting the process and reviewing the computer records for each layer of soil
placed.

" Compaction Verification Tests - Perform in-place density and moisture content tests
on compacted fill material in accordance with the following requirements:

o Verification tests of in-place density shall be performed on initial layers of soil
placed, and on any layers in which the CAES indicates that problems occurred
obtaining compaction.

o When verification in-place density and moisture content tests are performed on a
soil layer, a minimum of one test shall be preformed a minimum of 2 tests per
5,000 cubic yards of fill material placed.

o Compaction and moisture content tests shall be performed in accordance with the
following methods:

" ASTM D 1556- Density and Unit Weight of Soil in Place by the Sand-
Cone Method

" ASTM D 2216 - Standard Test Methods for Laboratory Determination of
Water (Moisture) Content of Soil and Rock by Mass

* ASTM D 2922 - Density of Soil and Soil-Aggregate in Place by Nuclear
Methods (Shallow Depth)

" ASTM D 6938 - In-Place Density and Water content of Soil and Soil-
Aggregate by Nuclear Methods (Shallow Depth)

" ASTM D 4643 - Determination of Water (Moisture) Content of Soil by the
Microwave Oven Heating

Note: Companion sand cone tests and oven moisture tests must be performed
along with nuclear tests until a sufficient number have been performed to
demonstrate a clear correlation. ,

6.9.5 Initial and Confirmatory Surveys 7 '

Verification of the thickiness of'the F'ýost-Protection Layer will be performed by
comparingýibefoý, e'and' after surveys of the Layer. Prior to placement of the Frost
protection Lay6r-aninitial survey shall be performed of the section to be capped. The
initial survey will document the geometry of the top of the Infiltration and Biointrusion
Layer. After the Frost Protection Layer has been installed, a post-installation survey will
be performed on the top of the Frost Protection Layer to confirm that the total fill
thickness is in accordance with the plans and specifications.

6.10 ROCK ARMORING

The final cap layer is Rock Armoring, placed over the Frost Protection Layer. The Rock
Armoring will vary in size and thickness at different locations on the cap, and shall be
installed in accordance with.the project plans and specifications Rock shall be spread to
the thickness indicated on the drawings or in accordance with oversizing due to scoring
criteria. Rock placement shall be guided by the Computer Aided Earthmoving System to
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ensure that the appropriate thickness has been placed at all locations. Stone with a D50
of 2 inches or less shall be compacted with a vibratory steel drum.

6.10.1 Erosion Protection Materials Testing

Rock for the final cover layers shall be tested by a commercial testing laboratory during
production in accordance with the following:

Rock Armoring Reference

Specific Gravity (SSD) ASTM C-127

Absorption ASTM C-127

Sodium Sulfate Soundness (5 cycles) ASTM C-88

(course aggregate)

L.A. Abrasion (100 cycles) ASTM C-131

Schmidt Rebound Hardness ISRM Method

Test samples shall be submitted to a commercial testing lab for analysis and subsequent
acceptance or rejection or the material represented by the test results, based on
engineering calculations.

Rock for the final cover layers shall be tested for gradation in accordance with ASTMs
C-1 17 and C-136, and other approved testing methods. Test results shall be in
accordance with the Design Specification.

Rock for the final cover layers shall•be testedfapminimum of four times. The materials
shall be tested initially5friof to' tie'livbry'of any of the materials to the site and at the
beginning,,of PerIden6t. ).There"after, the tests shall be performed prior to placement at a
minimum freqencof one test for each 10,000 cubic yards or fractions thereof
produced/placed (durability tests for materials produced/gradation tests for materials
placed). Where the total volume is less than 30,000 cubic yards, the test frequency shall
be one test for each type material when approximately one-third and two thirds of the
total volume of material has been produced/placed. A final set of durability tests shall be
performed near completion of production for each type material. A final gr'adation test
shall be performed near completion of placement for each type material.

Rock for the-final cover layers shiall be rock material that has long-term chemical and
physical durability. Rock for final cover layers shall achieve an acceptable score for its
intended use, in accordance with the rock scoring and acceptance criteria.
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At the quarry operations periodically a geologist will inspect the stockpiles to ensure the
percent of other than grey basalt does not exceed 10% for rock for the final covetr layers.

6.10.2 Rock Acceptance Criteria

An acceptable rock score depends on the intended use of the rock. The rock's score must
meet the following criteria:

- For occasionally saturated areas, which include the top and sides of the final cover, the
rock must score at least 50% or the rock is rejected. If the rock scores between 50%
and 80% the rock may be used, but a larger D50 must be provided (oversizing). If the
rock score is 80% or greater, no oversizing is required.

- For frequently saturated areas, which include all channels and buried slope toes, the
rock must score 65% or the rock is rejected. If the rock scores between 65% and 80%,
the rock may be used, but must be oversized. If the rock score is 80% or greater, no
oversizing is required.

Oversize rock as follows:

- Subtract the rock score from 80% to determine the amount of oversizing required.
For example, a rock with a rating of 70% will require oversizing of 10 percent (80% -
70% = 10%).

- The D50 of the stone shall be increased by the oversizing percent. For example, a
stone with a 10% oversizing factor and a D50 of 12 inches will increase. to a D50 of
13.2 inches.

- The final thickness of the stone layer shall increase proportion'ately to the increased
D50 rock size. For example, a layerythiýckfess eq uaiis.twice tthe D50, such as when the
plans call for 24 inches of~stohe 'itD5a b5f1of"2 inches, if the stone D50 increases to
13.2, the thicknessof the lIyeiF"o!stone with a D50 of 13.2 should be increased to 26.4
inches.,i V11heaeo tn

QC Inspector shall verify that the Rock Armoring is installed in accordance with Plans
and Specifications by checking and confirming:

- Stone gradations match the gradation required in the specifications and based on
visual verification, fines (material < 200 mesh) are dispersed evenly throughout the
rock.

- Stone material is placed to produce the thickness required by the plans for each area.
As a minimum, depth verification will be performed every 10,000 cu yds.
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Note: Companion sand cone tests and oven moisture tests must be performed
along with nuclear tests until a sufficient number have been performed to
demonstrate a clear correlation.

6.9.5 Initial and Confirmatory Surveys

Verification of the thickness of the Frost Protection Layer will be performed by
comparing before and after surveys of the Layer. Prior to placement of the Frost
protection Layer, an initial survey shall be performed of the section to be capped. The
initial survey will document the geometry of the top of the Infiltration and Biointrusion
Layer. After the Frost Protection Layer has been installed, a post-installation survey will
be performed on the top of the Frost Protection Layer to confirm that the total fill
thickness is in accordance with the plans and specifications.

6.10 ROCK ARMORING

The final cap layer is Rock Armoring, placed over the Frost Protection Layer. The Rock
Armoring will vary in size and thickness at different locations on the cap, and shall be
installed in accordance with the project plans and specifications Rock shall be spread to
the thickness indicated on the drawings or in accordance with oversizing due to scoring
criteria. Rock placement shall be guided by the a Computer Aided Earthmoving
SystemGPS system to ensure that the appropriate thickness has been placed at all
locations. Stone with a D50 of 2 inches or less shall be compacted with a vibratory steel
drum.

6.10.1 Erosion Protection Materials Testing

Rock for the final cover layers shall be tested by a commercial testing laboratory during
production in accordance with the following:

Rock Armorina

Specific Gravity (SSD)

Absorption

Sodium Sulfate Soundness (5 cycles)

L.A. Abrasion (100 cycles)

Schmidt Rebound Hardness

U.S. Department of Energy
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ASTM C-127

ASTM C-127

ASTM C-88

(course aggregate)

ASTM C-131

ISRM Method
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Test samples shall be submitted to a commercial testing lab for analysis and subsequent
acceptance or rejection or the material represented by the test results, based on
engineering calculations.

Rock for the final cover layers shall be tested for gradation in accordance with ASTMs
C-117 and C-136, and other approved testing methods. Test results shall be in
accordance with the Design Specification.

Rock for the final cover layers shall be tested a minimum of four times. The materials
shall be tested initially prior to the delivery of any of the materials to the site and at the
beginning of placement. Thereafter, the tests shall be performed in place at a minimum
frequency of one test for each 5,000 cubic yards or fractions thereof produced/placed
(durability tests for materials produced/gradation tests for materials placed). A final set
of durability tests shall be performed near completion of production for each type
material. A final gradation test shall be performed near completion of placement for each
type material.Thereafter, the tests shall be performed prior to placement at a minimum
frequency of one test for each 10,000 cubic yards or fractions thereof produced/placed
(durability tests for materials produced/gradation tests for materials placed). Where the
total volume is less than 30,000 cubic yards, the test frequency shall be one test for each
type material when approximately one-third and two thirds of the total volume of
material has been produced/placed. A final set of durability tests shall be performed near
completion of production for each type material. A final gradation test shall be
performed near completion of placement for each type material.

Rock for the final cover layers shall be rock material that has long-term chemical and
physical durability. Rock for final cover layers shall achieve an acceptable score for its
intended use, in accordance with the rock scoring and acceptance criteria.

At the quarry operations periodically a geologist will inspect the stockpiles to ensure the
percent of other than grey basalt does not exceed 10% for rock for the final cover layers.

At the quarry operations periodically a geologist will inspect the stockpiles to ensure the
percent of other than grey basalt does not exceed 10% for rock for the final cover layers.

6.10.2 Rock Acceptance Criteria

An acceptable rock score depends on the intended use of the rock. The rock's score must
meet the following criteria:

- For occasionally saturated areas, which include the top and sides of the-final cover, the
rock must score at least 50% or the rock is rejected. If the rock scores between 50%
and 80% the rock may be used, but a larger D50 must be provided (oversizing). If the
rock score is 80% or greater, no oversizing is required.

U.S. Department of Energy Moab UMTRA Project
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- For frequently saturated areas, which include all channels and buried slope toes, the
rock must score 65% or the rock is rejected. If the rock scores between 65% and 80%,
the rock may be used, but must be oversized. If the rock score is 80% or greater, no
oversizing is required.

Oversize rock as follows:

- Subtract the rock score from 80% to determine the amount of oversizing required.
For example, a rock with a rating of 70% will require oversizing of 10 percent (80% -
70% = 10%).

- The D50 of the stone shall be increased by the oversizing percent. For example, a
stone with a 10% oversizing factor and a D50 of 112 inches will increase to a D50 of
13.2 inches.

- The final thickness of the stone layer shall increase proportionately to the increased
D50 rock size. For example, a layer thickness equals twice the D50, such as when the
plans call for 24 inches of stone with a D50 of 12 inches, if the stone D50 increases to
13.2, the thickness of the layer of stone with a D50 of 13.2 should be increased to 26.4
inches.

QC Inspector shall verify that the Rock Armoring is installed in accordance with Plans
and Specifications by checking and confirming:

-Stone gradations match the gradation required in the specifications and based on visual
verification, fines (material < 200 mesh) are dispersed evenly throughout the rock.

- Stone material is placed to produce the thickness required by the plans for each area.
As a minimum, depth verification will be performed every 10,000 cu yds.

Material of Compaction Lift Thickness
Cell Component on C met max./ approx Frequency of Verification Testst Construction Requirements loose / compact

Cell Excavation N/A N/A N/A N/A
Perimeteremamet Common Fill 95% 12" / 10" Initial layer / Section 6.3.4Embankment

Average
RRM Placement RRM 90% thickness 12" / Initial layer / Section 6.4.3

1_ 1 10"1
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