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Appendix A3. Interim Cover Standard Proctor Test Results Summary

Maximum | Optimum
Dry Moisture
Date Date Density Content
Proctor ID # Sampled | Approved (Ib/ft5) (%) Soils Description
Interim Cover #1 (2014) 712412014 8/4/2014 116.0 14.5 Tan Sandy Silt
U.S. Department of Energy Moab UMTRA Project Crescent Junction Disposal Cell Interim Completion Report Addendum D
Revision 0 December 2014 DOE-EM/GJRAC2040-D
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Appendix A3. Interim Cover Lift Approval Summary

August 2014
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8/4/14 Ulv04140731-00 0 3851 3,851 N/A 0.8 1C-1(2014) 2 0 93.8
8/4/14 UIW01140730-00 1 5417 9,268 N/A 0.8 1C-3(2011) 3 0 94.3
8/5/14 Ulv08140804-00 1 3999 13,267 N/A 0.8 1C-1(2014) 2 1 90.4
8/5/14 UIW01140805-00 0 2031 15,298 N/A 0.3 IC-1(2014) 3 0 95.3
8/11/14 Ulv04140805-00 0 963 16,261 N/A 0.3 1C-1(2014) 2 0 91.6
8/12/14 Ulv08140811-00 1 1000 17,261 N/A 0.2 1C-1(2014) 2 0 93.2
Average CAES Screen Passing Pixels (%)= N/A
Total Quantity Approved (yd®) = 17,261
Total # of Nuclear Density Guage Tests = 14
Total # of Moisture Tests = 3
Quantity per Moisture Test (yd®) = 5,754
Total Average Thickness (ft.)= 0.5
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Appendix A3. Interim Cover Lift Approval Package

LIFT APPROVAL FORM
PROJECT: Moab UMTRA OTHER
NW CORNER DATE: 8/11/2014
P 6795338 N. 2123469 E.
< 456" > EW: 45 X 0635 = 290
NS: 469 X 0539 = 253
P:g 6795202 N. 2123308 E.
EW: 456 X 0283 — 129
NS: 469 X 0.830 = 389
F3 /]
469' P1 EW: o= 14 X :%
o NS: X =
Py N /
EW: X =
P2 ' NS: )i
2 12 5
EW: X =
NS: X =
ge 2 attached: Y N
IDENTIFY LOTS ABOVE
LIFT ID: UIV08140811-00 NW CORNER: 6795591 N. 2123179 E.
Uncompacted Compacted
Thickness: 0.2 Thickness: N/A Debris Insp. By: N/A Date:  N/A  Time: _ N/A
NW CORNER of N/A EW Dimension N/A NS Dimension N/A
debris placement:
Lift Area (ft*): 134,950 Lift Volume (yd®): 1,000

Comments: QC verified that the underlying lift was scarified prior to placement of this lift area. QC verified that the interim cover material
soils was free of organics and was common fill w/satisfactory results. QC performed moisture/ density tests on 08/11/2014 w/satisfacto
results. QC also performed a moisture correlation that was satisfactory. This is the final lift of Interim Cover for this area.

Attached Forms: Grid Slope X Compaction Macro __N/A Print Screen _ N/A ___ Moisture/ Density X
KEYINGINNOTES: N E S Satisfactory MOISTURE/ DENSITY TESTS ID # (S): 1,2

LIFT APPROVED BY: Mitch Hogan/ /%, DATE: 8/12/2014 TIME: _ 1637
e

QA/QC APPROVAL DATE
Density Testing QC-F-001
DOE-EM/GIRAC1783 File index No. 43.8.2
Rev. 1 Page _/ of ¥
U.S. Department of Energy Moab UMTRA Project Crescent Junction Disposal Cell Interim Completion Report Addendum D
Revision 0 December 2014 DOE-EM/GJRAC2040-D
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Appendix A3. Interim Cover Lift Approval Package (continued)

Lift ID:

Slope Elevation Survey

Average lift thickness= I

0.2|Bounding Box

Northing

Easting

Grid Size=

N/A

Lower Left

N

UIV08140811-00

Upper Right

A

Last Lift Elevations

Lift Approval El

evations

Lift Thickness

Northing

Easting

Elevation

Northing

Easting

Elevation

Thickness

6795528

2123241

4999.9

6795528

2123241

5000.1 0.2

6795379

2123260

4996.1

6795379

2123260

4996.4 0.3

6795230

2123279

4992.5

6795230

2123279

4992.6 0.1

6795180

2123285

4991.2

6795180

2123285

4991.4 0.2

6795540

2123340

5000.3

6795540

2123340

5000.5] 0.2

6795391

2123359

4996.5

6795391

2123359

4996.7] 0.2

6795242

2123378

4992.7

6795242

2123378

4993.0 0.3

6795453

2123452

4998.3

6795453

2123452

4998.3) 0.1

6795304

2123471

49944

6795304

2123471

4994.6) 0.2

6795559

2123489

5000.8

6795559

2123489

5001.1 0.2

7 0.0

7 0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

RSE

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0
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Appendix A3. Interim Cover Lift Approval Package (continued)

FIELD DENSITY TEST
PROJECT: Moab UMTRA Project OTHER
LIFT IDENTIFICATION: UIV08140811-00 DATE: 8/11/2014
TEST ID NUMBER(S): #1
TEST LOCATION: P1 TEST METHOD: _N/A_DI1556 x__D6938
ASTM D6938 (DENSITY DETERMINATION) ASTM D1556 (DENSITY DETERMINATION)
Make/Model Troxler 3430  Gauge Serial # 28098 Testing Apparatus Calibrated Vol. (ibs/ﬁj)
Last Calibration Date: 2/14/14 Bulk Density of sand (p ;) glem 1 sﬁ‘i"
Daily Standard Counts: Of-Ceil Standard Mass of Sand to Fill Cone & Plate (M ;) /g
Density 2283 Moisture 667 Mass of bottle & cone before filling
Method A (Direct Transmission) cone, plate & holeg| g
Depth Setting 6" (inches) Count Time 1 (minutes) Mass of bottle & cone after filling
cone, plate & hole| g
Moisture Count 221 Density Count 2051 Mass of sand to fill con
g
Wet Density (p)  124.5 (Ibs/fi’) Dry Density 1051  (1bs/fi’) g
g
Moisture Density  19.4 (.'b.r/ﬁ3 ) Moisture Fraction 18.5 (%) e
MOISTURE DETERMINATION g
ASTM D4643 est Hole Volume
Container ID D-6 V=(M,;-M;)/p, em’
Mass of container & wet specimen Dry Mass of soil
M.,..) 525.1 2 M, =100M ;/(w+ 100) g
Mass of container & dry specimen Wet Density
(M 45) 479.5 2 Pu=(M;/V)x62.43 Ibstf’
Mass of water (M) Dry Density
M, =M .- M. 45.6 g pa=M,/V g/cm3
Dry Unit Weight
Mass of container (M ) 214.3 g Ya=paXx6243 Ibs/fi’
Mass of dry specimen (M)
M,=M_.-M, 265.2 g Soil Description: Tan Sandy Silt
Moisture content () Proctor ID: Interim Cover # 1 (2014)
w=(M, /M, x 100 17.2 % Standard Proctor (ASTM D698)
Dry Density (p g = (100 x p ,)/(100 +w) Maximum Dry Density (y simax) 116.0 (]bs/l‘ta)
pd =( 100 x 124.5 )/¢lo0+ 17.2 = 106.2 Ibsifi’ Optimum Moisture (w ,,,) 14.5 (%)
Note: Wet Density from ASTM D 1556 (p,,) lakes precedence over ASTM D 6938 (p,,)
Required Moisture: _ 11.5 % to 175 %
Percent Compaction= p, / ysmax x 100
106.2 / 116.0 x 100 = 91.6 % Required Percent Compaction: 90.0 (%)
Comments: TEST RESULTS:
Microwave oven power setting on HIGH. Initial time setting of 3 X Pass Date: 8/11/14
minutes and subsequent incremental drying periods of 1 minute until Failed Moisture
o & e :
a change of 0.1 % or less of the initial wet mass of the soil. Failed Compaction Time: 1525
By: Beachem Bosh 2
(print) C—— (signanirg
% g7/ 200
QA/QC APPROVAL DATE
Density Testing QC-F-002
DOE-EM/GJRAC1783 File Index No. 43.8.2
Rev. 0 Page 3 of &
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Appendix A3. Interim Cover Lift Approval Package (continued)

FIELD DENSITY TEST
PROJECT: Moab UMTRA Project OTHER
LIFT IDENTIFICATION: UIV08140811-00 DATE: 8/11/2014
TEST ID NUMBER(S): #1
TEST LOCATION: ,‘{Em Y2 TEST METHOD: D1556 X D6938
ASTM D6938 (DENSITY DETERMINATION) ASTM D1556 (DENSITY DETERMINATION)
Make/Model Troxler 3430  Gauge Serial # 28098 Testing Apparatus Calibrated Vol. (1bs/ft j)

Last Calibration Date: 2/14/14 Bulk Density of sand (p ;) glem 2 s/fi A
Daily Standard Counts: Off-Cell Standard Mass of Sand to Fill Cone & Plate (M ,) /g
Density 2283 Moisture 667 Mass of bottle & cone before filling| /

Method A (Direct Transniission) cone, plate & hole| g
Depth Setting 6" (inches) Count Time 1 (minutes) Mass of bottle & cone after filling
cone, plate & hole| g
Moisture Count 160 Density Count 2112 Mass of sand to fill con
plate, & hole (M;) g
Wet Density (pn) 1235 (Ibs/ft°) Dry Density 110.0  (lbsift’) Mass of sand to fijfhole g
Mass of wet soil\ géntainer g
2 y N 3 . = e . 0,
Moisture Density  13.5  (lbs/fi”) Moisture Fraction 123 (%) ) MassAtBontainer .
MOISTURE DETERMINATION Mass gf ' wet soil (M ;) g
ASTM D2216 @ 110° C or ASTM D46 est Hole Volums
Container ID V=M,-M;)/p,; cm’
Mass of container & wet specimen / Dry Mass of soil
M o) | g g M, =100 M/ (w+ 100) g
Mass of container & dry specimen - Wet Density
(M oy A g P =(M;/V)x62.43 Ibs/fi’®
Mass of water g ) Dry Density
M, =M - M g Pa=M/V gem’
Dry Unit Weight
Mass g container (M) 2 Ya=pax6243 Ibs/ft’?
Masgf dry specimen (M )
M =M -M, g Soil Description: Tan Sandy Silt
Moisture content (i) Proctor ID: Interim Cover # 1 (2014)
w=(M, /M) x 100 0.0 % Standard Proctor (ASTM D698)
Dry Density (p 5 = (100 x p ,,)/(100 +w) Maximum Dry Density (y yjmax) 116.0 (Ibs/fth)
pd =( 100 x N/A )/100+ NA = 1100  Ibs/fi’ Optimum Moisture (i ;) 145 (%)
Nate: Wer Density from ASTM [ 1536 (p,, ) takes precedence over ASTM D 6938 (p,)
Required Moisture:  11.5 % to 175 %
Percent Compaction= p; / ysmax x 100
110.0 + 1160 x 100 = 94.8 % Required Percent Compaction: 90.0 (%)
Comments: TEST RESULTS:
X Pass Date: 8/11/14
Failed Moisture
Failed Compaction Time: 1525
By: Beachem Bosh B
(print) (sigramrire,
ra
42&%% 0505320t
QA/QC APPROVAL DATE
Density Testing QC-F-002
DOE-EM/GJRAC1783 File Index No. 43.8.2
Rev. 0 Page 2 of

Moab UMTRA Project Crescent Junction Disposal Cell Interim Completion Report Addendum D
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Appendix A3. Interim Cover Buyoff Surveys

Client: Department of Energy
Project: Moab UMTRA Project
Date: 08-12-2014

Interim Cover Buyoff Form

Environmental #znagement - Grand Junction Ofilce

UMTRA Project

In signing this document, the signatory agrees that the lift is complete and meets both the
project specifications and RAIP requirements.

L Lift Area i iLift Area

Uivos

Approver Name/Title - o | Signature - ; | Sign Date
Mitch Hogan/ QA/QC Representative Z 8-12-2014
Kirk Briscoe/ CJ Operations Manager ‘A /~ 8-12-2014

See attached for lift area

OP-F-011 File Index No. 43.1.1
Rev 0, August 2010 Page 1ofv 7
U.S. Department of Energy Moab UMTRA Project Crescent Junction Disposal Cell Interim Completion Report Addendum D

Revision 0 December 2014
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Appendix A3. Interim Cover Buyoff Surveys (continued)

Top Of Waste Buyoff Survey
Lift Area Buyoff 1D: uivos Date:|8/12/2014
Point # Northing |Easting Surveyed Elevation |Design Elevation |Difference in feet |Difference in inches
8856 6795124 | 2123241 4989.9 4989.9 0.0 0.0,
8855 6705174_| 2123235 49912 4991.2 0.0 0.2}
8593 6795180 | 2123285 49914 49091.3 0.0 0.4Y
8931 6795187 | 2123334 4991.5 4991.5 0.0 0.2
9006 6705049 | 2123427 4993.2 4993.2 0.1 0.6
8968 6795242 | 2123378 4993.0 4993.0 0.1 0.7
8930 6795236 | 2123328 4992.8 4992.8 0.0 0.2
8892 6795230 | 2123279 4992.6 4992.6 0.0 0.1
8854 6705224 | 2123229 4992.5 4992.4 0.1 1.0]
8853 6795273 | 2123223 4993.7 4993.7 0.0 0.0
8891 6795280 | 2123272 4993.9 4993.8 0.0 0.1
8929 6705286 | 2123322 4994.1 4994.0 0.0 0.6
8957 6795202 | 2123372 4994.2 4994.2 0.0 0.1]
3005 6795298 | 2123421 4994.4 4994.4 0.0 0.3‘
9043 6795304 | 2123471 4994.6 4994.6 0.0 0.3
9042 6795354 | 2123465 4995.9 4995.8 0.0 0.2
9004 6795348 | 2123415 4995.7 4995.7 0.4 0.9
8966 6795342 | 2123365 4995.6 4995.5 ] 0.1 1.1
8928 6705335 | 2123316 49954 4995.3 01 0.9
8890 6705329 | 2123266 49951 4995.1 0.0 0.1
8852 6795323 | 2123217 4995.0 48849 0.1 0.6
8851 6705372 | 2123210 4996.2 4996.2 0.0 0.5
8889 6795379 | 2123260 4996.4 4996.3 0.1 0.6
8927 6795385 | 2123309 4996.5 4996.5 0.0 0.0
965 6795301 | 2123359 4996.7 4996.7 0.0 0.1
003 6795397 | 2123409 4997.0 4996.9 0.1 1.2
041 6795404 | 2123458 4997.2 4997.1 0.1 1.0
9040 6795453 | 2123452 4998.3 4998.3 0.0 0.1
9002 6795447 | 2123402 4998.3 4998.2 0.1 1.7
8964 6795441 | 2123353 4998.0 4998.0 0.0 0.1
8926 6795435 | 2123303 4997.8 4997.8 0.0 0.5
8888 6705428 | 2123254 4897.7 4997.6 0.1 1.0
8850 6795422 | 2123204 4907.4 4997.4 0.0 0.1
8849 6795472 | 2123198 4998.7 4998.7 0.0 0.0)
8887 6795478 | 2123247 4998.9 4998.8 0.1 0.8]
8925 6795484 | 2123297 4999.1 4999.0 0.1 0.9
6963 5795490 | 2123347 4999.2 4999.2 0.0 0.3
9001 6795497 | 2123396 4999.4 4999.4 .0 0.0
9039 6795503 | 2123446 4999.6 4999.6 .0 0.6
9077 6795500 | 2123495 4999.8 4999.8 .0 0.4
9000 6795546 | 2123390 5000.7 5000.7 0.0 0.1
8962 6795540 | 2123340 5000.5 5000.5 0.0 0.0
024 6795534 | 2123291 5000.3 5000.3 0.0 0.5
386 6795528 | 2123241 5000.1 5000.1 0.0 0.1
848 6795521 | 2123182 4999.9 4999.9 0.0 0.2]
Cor ts:|QC performed a visual inspection of the final surface with satisfactory results, Visual inspection notes: The
area was free of humping, thickened edges and defects. The layer uniform thickness was satisfactory see
above survey results for layer thickness.
Anproval Date:[8M12/2014 [ Total Square Feet:[117,400 {2
North West Corner: 6795531 N. 2123152 E.
QC Signature: Mitch Hoganl/Z%ﬂ. Reviewed By:Beachem Bosh;@
—
B zol2
U.S._ l?epartment of Energy Moab UMTRA Project Crescent Junction Disposal Cell Interim Completion Report Addendum D
Revision 0 December 2014 DOE-EM/GJRAC2040-D
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Appendix A3. Interim Cover Buyoff Surveys (continued)

Client: Department of Energy
Project: Moab UMTRA Project
Date: 8-12-2014

Interim Cover Buyoff Form

Environmental Rlanagemsnt - Grand Junotion Olfice

UMTRA Project

In signing this document, the signatory agrees that the lift is complete and meets both the
project specifications and RAIP requirements.

Lift Area.

. Lift'Area

UIWoT

Approver Name/Title: - -

Signature
=

:|'Sign Date -

Beachem Bosh / QA/QC Repl

L2

8-12-14

Kirk Briscoe CJ Operations Manager

//’_‘;__

8-12-14

A

See attached for lift area

OP-F-011 File Index No, 43.1.1
Rev 0, August 2010 Page 1 ofd
A
Fvy
U.S. Department of Energy Moab UMTRA Project Crescent Junction Disposal Cell Interim Completion Report Addendum D

Revision 0 December 2014
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Appendix A3. Interim Cover Buyoff Surveys (continued)

Top Of Waste Buyoff Survey

Lift Area Buyoff iD: Ulwo1 Date:|8/12/2014
Point # Northing _|Easting Surveyed Elovation _|Design Etevation |Difference in feet |Difference in inches
8913 6796057 | 2123225 4989.82 4989.74 A 0.9
8951 6796063 | 2123275 4990.04 4989.93 0.1 1.3
8089 | 6796069 | 3123324 4990.17 4990.11 0 Y
9027 679607 2123374 4990.37 4990.30 0. 0.8
9065 6796082 | 2123424 4990.58 4990.49 0. 1%
9103 679608 2123473 4990.77 4990.67 0 1.2
9704 6706061 | 2123476 4991.28 4991.21 0 0.9
9141 6796067 | 2123526 4981.44 4891.38 0. 0.7
9178 706068 | 2123533 4991.41 4991.36 0.0 0.6
9182 6796074 | 2123582 4991.32 4991.22 0.1 1.2
9203 796079 | 2123632 4991.12 4991.07 0.0 0.6|
9204 6796085 | 2123682 4981.03 4990.93 0.1 2
G225 6796090 | 2123731 4990.88 4990.79 0.1 A
9226 | 6796096 | 2123781 4990.69 4990.65 0.0 K|
9229 6796046 | 2123787 4991.72 4897.65 0.1 0.9
9224 6706041 | 2123737 4991.87 4991.79 0. 0.9
9205 6796035 | 2123687 4992.04 4991.93 0. 1.3
9202 6796030 | 2123637 4992.14 4992.08 0. 0.7]
918! 6706024 | 2123588 4992.26 4992.22 0.0 0.5
917 6796018 | 2123538 4992.41 499236 0.0 0.5
9142, 796018 | 2123532 4992.4 4992.38 0.1 0.8
9105 796011 | 2123483 4992.2 4992.21 0.1 0.8
9067 796005 | 2123433 4992.1 4992.03 0.1 1.1
9066 6796055 | 2123427 4991.11 4991.03 0.1 0.9
9028 6796049 | 2123377 4990.94 4990.84 0.1 1.2)
9029 6795009 | 2123383 4991.90 4991.84 0. 0.7
8991 6795993 | 2123334 4991.7 4991.65 0. 0.5|
8990 796042 | 2123328 4990.7 4990.65 0. 0.7)
8952 6796036 | 2123278 4990.51 4990.47 0.0 0.5‘
8953 795987 | 2123284 4991.5 4991.47 0.1 1.5
8915 6795980 | 2123235 4991.40 4991.28 0.1 1.4
8914 6796030 | 2123228 4990.37 4990.28 0.1 A
8877 705074 | 2123185 4991.12 4991.09 0.0 3]
8878 6795024 | 2123191 499213 4992.09 0.0 5
8916 795031 | 2123241 4992.36 4992.28 0.1 1.0
8954 705937 | 2123290 4992.53 4992.47 0. 0.7
8992 705943 | 2123340 499274 4992 65 0. 1.0
9030 6795949 | 2123380 4992.91 4902.84 0. 0.8
9088 6795956 | 2123439 4993.11 4993.03 0. 1.0
9106 6795962 | 2123489 4993.28 4993.21 0. 0.8|
9143 6795968 | 2123539 4993.43 4993.38 0. 0.6
9180 6795969 | 2123544 4993.48 4993.37 0.1 1.3
9184 6705974 | 2123593 4993.28 4993.22 0.1 0.6
9201 6795980 | 2123643 4993.12 4993.08 0.0 0.5
9206 6795986 | 2123693 4903.00 4992.94 0.1 0.9
9223 6796991 | 2123743 4992.91 4992.79 0.1 1.4
9230 6795997 | 2123792 4992.73 4992.65 0.1 1.0
9231 6795947 | 2123798 4993.69 4993.65 0.0 0.4
9222 6795941 | 2123748 4993.89 4993.80 0.1 1.1|
9207 6795936 | 2123698 4994.00 4993.94 0. 0.8
9200 6795930 | 2123649 4994.15 4994.08 0. 0.8
9185 67959 2123599 4994.31 4994.23 0. 1.0
9181 67959 2123549 4994.49 4994.37 0.1 14
9144 67959 2123545 4994.47 4994.38 0.1 1.1
9107 6795912 | 2123495 4994.29 4994.21 0.1 1.0
9069 6705006 | 2123446 4994.07 4984.03 0.0 0.5
9031 6795000 | 2123396 4993.93 4993.84 0.1 1A
993 6795894 | 2123346 4993.69 4993.65 0.0 0.5
955 5705687 | 2123207 4993.51 489347 0.0 0.5
917 6795881 | 2123247 4993.37 4993.28 0.1 11
8879 6795875 | 2123197 4993.15 4993.09 0.1 0.7
8880 6795825 | 2123204 4994.15 4984.09 0.1 01“
8918 6795631 | 2123253 4994.35 4994.28 0.1 0.9
8956 6795838 | 2123303 4994.57 4994.47 0.1 1.2]f

7 2ot

U.S. Department of Energy
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Appendix A3. Interim Cover Buyoff Surveys (continued)

8994 6795844 | 2123353 4994.72 400465 0.1 0.8]
9032 6795850 | 2123402 4994.92 499484 0. 1.0]
070 6705856 | 2123452 4995.05 4995.03 0. LSH
108 6705863 | 2123501 4995.29 4995. 0. 19
145 6795869 | 2123551 499545 4995, 0.1 0.8

8 6795875 | 2123605 4995.28 4995, 0.0 o.g“

[} 5795880 | 2123654 499511 4995.09 0.0 0.3
20 6795686 | 2123704 48095.02 4094.94 0.1 0.9
5221 6795802 | 2123754 4994.86 4994.80 0.1 0.8
0220 6795842 | 2123759 4995.8 4995.80 0.1 0.9
9209 6795836 | 2123709 4996.0 4995,05 0.1 0.7
9198 6795831 | 2123660 4996.14 4996.00 0.0 0.6[|
6187 6795825 | 2123610 499632 4996.23 0.1 1.4}
9146 6795819 | 2123557 4996 46 4998.38 0.1 0.9
9109 6795813 | 2123508 4996.26 4996.21 0.0 0.6
907 6795807 | 2123458 4996.07 4996.03 0.0 o.@”
803 5795601 | 2123408 499587 4995.84 0.0 0.3
899 6795794 | 2123359 4995.75 4995.65 0.1 1.2
8957 6795788 | 2123309 4995.53 499547 0.1 0.7]|
8919 6795782 | 2123260 4995.30 995.2 0.0 0.%‘
8881 6795776 | 2123210 4995.16 995.0 0.1 0.8
8843 6795769 | 2123160 4994.98 4994.8 0.1 0.9
8844 6705720 | 2123167 995.96 4995.91 0.1 0.6
88682 6795726 | 2123216 4896.15 4996.09 0.1 0.7,
8920 795732 | 212326 4996.37 4996.28 0.1 1.1
8958 795738 | 212331 4996.57 4096.47 0.1 1.2]
8996 705745 | 212336 4996.71 4996.65 0.1 0.7]
9034 795751 | 2123415 4996,86 4996.84 0.0 0.3
9072 795757 | 2123464 4997.07 4997.03 0.0 0.5
9110 795763 | 2123514 4997.30 4997.21 0. Al
9147 795770 | 2123563 499748 4997.39_ . 0. ||
9188 6795776 | 2123616 4997 35 4997.23 0.1 4|
9197 795781 | 2123665 4897.22 4997.09 0.1 1.5‘
9210 796767 | 2123715 4997.01 4996.95 0.1 0.3
9219 795792 | 2123765 490684 4096.80 0.0 0.5]
9218 796743 | 2123770 4007 87 4997.81 0.1 0.7
9217 795693 | 2123776 4998.91 4998.81 0. 12
9213 795638 | 2123732 5000.03 4999.95 0. 0.9
9212 6795687 | 2123726 4999.0 4998.85 0.1 0.7
9211 6795737 | 212372 4998.0 4997.95 0, 0.7
9196 6795731 | 212367 4998.1 4998.09 0.1]- 1.2
9195 6795682 | 2123677 4999, 4999.10 0. 0.7
9194 6795632 | 2123682 5000. 5000.09 0.1 1.1
9191 6795626 | 2123633 5000.2 5000.24 0.0 0.5
9190 6795676 | 2123627 4999 31 4999.24 0.1 0.8
9189 795726 | 2123621 4998.31 4098.24 0.1 0.8
9148 6795720 | 2123570 4998.49 4998.39 0.1 13
9149 795670 | 2123576 4999.50 4999.39 0.1 1.4
9150 6795621 | 2123587 5000.41 5000.39 0.0 0.2
91561 6795571 | 212358 5001.48 5001.38 0. 11
9115 6795515 | 212354 5000.05 4999.9 0. 1.9)
9114 6795565 | 212353 5001.28 5001.2 0. 0.9
9113 6795615 | 212353 5000.27 5000.2 0.1 0.7]
9 6795664 | 212352 4999.27 4999.21 0.1 o.zﬂ
[ 6795714 | 2123520 4998.26 4998.2 0.0 0.5
9073 6795708 | 2123470 4998.10 4998.0: 0.1 0.8||
9074 6795658 | 2123477 4998 11 4999.0 0. 0.9‘
9075 6795608 | 2123483 5000.13 5000.03 0. 1.2]
9076 6795559 | 2123489 5001.08 5001.02 0. 0.8]|
9038 795552 23440 5000.92 5000.84 0.1 0.9
9037 795602 23433 4999.90 499984 0. 0.8]|
9036 6796652 | 2123427 4998.94 4908.84 0. 4|
8035 6795701 | 2123421 4997.84 4997.84 0.1 12_“
8997 6795695 | 2123371 4997.75 4907.65 0.1 1.2)
8998 6795645 | 2123378 4998.6 4888.65 0.0 0.4
8999 6795596 | 2123384 4999.7 4999.65 0.1 1.0
8961 6795580 | 2123334 4989.5 4999.47 0.1 0.7_”
8960 6795639 | 2123328 4998.57 4998.47 0.1 1.2
8959 6795689 | 2123322 4097.51 4997.47 0.0 0.5
8921 6795683 | 2123272 4997 31 4997.28 0.0 0.4)

Ps 3ot
U.S._ l?epartment of Energy Moab UMTRA Project Crescent Junction Disposal Cell Interim Completion Report Addendum D
Revision 0 December 2014 DOE-EM/GJRAC2040-D

Page A3-11



Appendix A3. Interim Cover Buyoff Surveys (continued)

8922 6795633 2123278 4998.32 4998.28 0.0 0.5 l
8923 6795583 2123284 4999.33 4099.28 0.0 0.6[f
885 8795577 2123238 4999.15 4899.09 0.1 0.70h
884 6795627 123229 4998.12 4998.09 .0 0.3}
883 8795676 2123223 4997.12 4997.09 .0 0.3]}
8845 6795670 | 2123173 4926.98 4996.91 1 0.8
3846 6795621 2123178 4997.96 4997.91 0.0 0.5,
3847 5795571 2123185 4998.96 4998.91 0.0 0.8
Corr QC perf d a visual i tion of the final surface with satisfactory resuits, Visual Inspection notes: The
area was free of humping, thickened edges and defects. The layer uniform thickness was satisfactory see
above survey results for layer thickness. This area also includes UIV04

Approval Date:[8/12/12014

| Total Square Feet:[348,427 ft*

North West Corner: 6795053 N. 2123175 E. >

QC Signature: Beachem Bosh/ﬂa{\f% Reviewed By: Mdeh fogan /172 7z i ;4
'u/ .

bt
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Appendix A4. Radon Barrier Standard Proctor Test Results Summary

Maximum | Optimum
Dry Moisture
Date Date Density Content
Proctor 1D # Sampled Approved (Ib/fta) (%) Soils Description
Radon Barrier # 1 (2014) 7/29/2014 8/4/2014 111.0 17.5 Brown Sandy Silt
Radon Barrier # 2 (2014) 8/19/2014 | 8/29/2014 110.5 14.5 Lt Brown Clay
Radon Barrier # 3 (2014) 8/19/2014 | 8/29/2014 113.5 14.5 Brown Clay
Radon Barrier # 4 (2014) 9/2/2004 9/12/2014 115.0 15.5 Brown Clay
Radon Barrier # 5 (2014) 9/8/2012 9/12/2014 114.5 15.5 Grey Clay
Radon Barrier # 6 (2014) 9M7/2014 | 9/22/2014 114.0 14.5 Brown Clay
Radon Barrier # 7 (2014) 9M72014 | 9/22/2014 113.5 14.5 Grey Clay
Radon Barrier # 8 (2014) 9M19/2014 | 9/26/2014 117.0 14.0 Lt Grey Clay
Radon Barrier #9 (2014) 9M19/2014 | 9/26/2014 118.0 14.0 Dk Grey Clay
U.S. Department of Energy Moab UMTRA Project Crescent Junction Disposal Cell Interim Completion Report Addendum D
Revision 0 December 2014 DOE-EM/GJRAC2040-D

Page A4-1



Appendix A4. Radon Barrier Lift Approval Summary

September 2014
3 |2 : g2 g
> o (] s = o
28 |g 2 |3 cE|le, |8
gl 2 |2 |5% |E s | E5| 8|8
= 250z |E% |32 |3 5 55|58 |32
° o ezl 2 __[38e o< © S 2| ag |2 @
& £ 59 3% |E2% (¥ 85| ¢ 8 53|55 |[5s| 3B
a 5 =S| 0= |2 =|T L8 & & =0 | =3 |58 2
9/2/2014 URL10140827-00 0 3432 3,432 N/A 0.8 RB#1 & 2(2014) 2 0 102.4
9/3/2014 URL01140827-00 0 4741 8,173 N/A 0.8 RB#1 & 3(2014) 2 0 101.1
9/5/2014 URL10140902-00 0 3432 11,605 N/A 0.8 RB#1(2014) 2 0 100.0
9/9/2014 URL10140905-00 1 3861 15,466 N/A 0.9 RB#1(2014) 2 0 101.3
9/10/2014 URL01140904-00 0 5333 20,799 N/A 0.9 RB#1(2014) 3 0 100.2
9/10/2014 | URL10140910-00 | © 1716 22,515 N/A 0.4 RB#3(2014) 2 0 102.7
9/12/2014 URR01140911-00 2 4234 26,749 N/A 0.8 RB#3(2014) 2 0 100.8
9/13/2014 URQ10140911-00 0 3174 29,923 N/A 0.7 RB#3(2014) 2 0 101.5
9/18/2014 URR01140916-00 2 4763 34,686 N/A 0.9 RB#4(2014) 2 1 99.9
9/19/2014 URQ10140916-00 2 4081 38,767 N/A 0.9 RB#3(2014) 2 0 103.0
9/23/2014 URQ10140923-00 2 3174 41,941 N/A 0.7 RB#4(2014) 2 0 95.4
9/23/2014 | URR01140923-00 | 2 3175 45,116 N/A 0.6 RB#4(2014) 2 0 97.1
9/24/2014 | URR01140924-00 | 2 3705 48,821 N/A 0.7 RB#5(2014) 2 0 98.8
9/24/2014 | URQ10140924-00 | 2 3174 [ 51,995 N/A 0.7 RB#5(2014) 2 0 98.1
9/26/2014 URR01140925-00 2 3705 55,700 N/A 0.7 RB#4(2014) 2 0 101.1
9/26/2014 URQ10140925-00 2 2720 58,420 N/A 0.6 RB#7(2014) 3 1 100.0

Average CAES Screen Passing Pixels (%)= N/A

Total Quantity Approved (yd®) = 58,420

Total # of Nuclear Density Gauge Tests = 34

Total # of Moisture Tests = 19

Quantity per Moisture Test (yd®) = 3,075

Total Average Thickness (ft.)= 0.7

U.S. Department of Energy
Revision 0 December 2014
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Appendix A4. Radon Barrier Lift Approval Package

RADON BARRIER LIFT APPROVAL FORM

PROJECT: Moab UMTRA Project OTHER
NW CORNER DATE: 9/11/2014
Pq 6795029 N. 2123040 E.
23— EW: 235 X 0414 = 97
E NS: 475 X 0972 462
P 6795273 N. 2123124 E.
EW: 235 X 0772 = 181
NS: 475 X 0459 218
P2 P
. 2 EW: X = 7
475 NS: X y
Py N /
EW: XIS =
NS: 37 A -
P 5 [
9 EW; X =
v : X =
Page 2 attached: Y N
IDENTIFY LOTS ABOVE
LIFT ID: URQ10140911-00 NW CORNER: 6795491 N. 2122943 E.
THICKNESS: UNC: 0.7° COM: N/A ELEV: N/A Scarification Insp: ~ MH Date:  9/10/14 Time: 1600
Material Inspection by: MHPartical Size: £4": X 24":  Nesting: Y:__ N: X Processed Mancos Shale Material: ~ Y:X N:__

Comments: This lift area is 122,408 fi2. On 9/10/2014 QC observed Operations start placement. On 9/11/2014 QC observed Operation continue to

place along with process and moisture condition material. On 9/12/2014 Operations continued to placed. process and moisture condition. On
9/13/2014 QC observed Operations process and moisture condition material.
satisfactory results. Operations compacted the lift area and QC performed moisture/ density tests with satisfactory results. Lift volume is 3174 yd®.

C performed a final material inspection for the whole lift with

KEYING INNOTES: N E |i||ﬂ| Satisfactory DENSITY TESTS ID # (S): 1,2
LIFT APPROVED BY: Mitch Hogan/ DATE: 9/13/2014 TIME: 1245
ot frw footf
A/QC APPROVAL — DATE
Density Testing QC-F-001
DOE-EM/GIRAC1783 File index No. 43.8.2
Rev. 0 page / of "7
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Appendix A4. Radon Barrier Lift Approval Package (continued)

Slope Elevation Survey
Average lift thickness= I 0.7|Bounding Box [Northing Easting
Grid Size= N/A Lower Left N
Lift ID: URQ10140911-00 Upper Right A
Last Lift Elevations ‘Lift Approval Elevations Lift Thickness
Northing | Easting | Elevation | Northing | Easting Elevation Thickness
6795292 2122968 4994.0 6795292 2122968 4994.9 0.9 OK
6795149 2123037 4990.5 6795149 2123037 4991.3 0.8 OK
6795044 2123000 4987.8 6795044 2123000 4988.6 0.8 OK
6795050 2123049 4988.0 6795050 2123049 4988.6 0.7 OK
6795447 2122999 4997.9 6795447 2122999 4998.7 0.8 OK
6795453 2123049 4998.2 6795453 2123049 4998.8 0.6 OK
6795304 2123068 4994.5 6795304 2123068 4995.5 1.0 OK
6795155 2123086 4990.7 6795155 2123086 4991.6 0.9 OK
6795459 2123099 4998.4 6795459 2123099 4999.0 0.6 OK
6795310 2123117 4994 6 6795310 2123117 4995.3 0.7 OK
6795062 2123148 4988.3 6795082 2123148 4988.8 0.5 OK
6795465 2123148 4998.5 6795465 2123148 4999.0 0.5 OK
6795168 2123186 4991.1 6795168 2123186 4991.3 0.2 OK
: 0.0 OK
/ 0.0 OK
S 0.0 oK
i 0.0 OK
/ 0.0 OK
/ 0.0 OK
0.0 oK
0.0 OK
/ 0.0 OK
/ 0.0 OK
e 0.0 OK
i 0.0 OK
0.0 OK
2 0.0 OK
A 0.0 OK
N 0.0 OK
1/ 0.0 OK
/¥ 0.0 oK
0.0 OK
7 0.0 OK
o 0.0 OK
0.0 OK
P 0.0 OK
y 0.0 OK
I 0.0 OK
A A 0.0 OK
MO M 0.0 OK
A\ 0.0 OK
0.0 OK
i 0.0 OK
/ 0.0 oK
0.0 OK
0.0 OK
0.0 OK
Page £ of 7
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Appendix A4. Radon Barrier Lift Approval Package (continued)

FIELD DENSITY TEST
PROJECT: Moab UMTRA Project OTHER
LIFT IDENTIFICATION: URQ10140911-00 DATE: 9/13/2014
TEST ID NUMBER(S): #1
TEST LOCATION: P2 TEST METHOD: D1556 X D6938
ASTM D6938 (DENSITY DETERMINATION) ASTM D1556 (DENSITY DETERMINATION)
Make/Model Troxler 3430  Gauge Serial # 28098 Testing Apparatus Calibrated Vol. (ibs/fi’)

Last Calibration Date: 2/14/14 Bulk Density of sand (p ;) g/cms s/ft 2
Daily Standard Counts: Off-Cell Standard Mass of Sand to Fill Cone & Plate (M ;) f g
Density 2286 Moisture 672 Mass of bottle & cone before filling|

Method A4 (Direct Transmission) cone, plate & hgle g
Depth Setting 8  (inches) Count Time 1 (minutes) Mass of bottle & cone after filling
cone, plate & hole g
Moisture Count 180 Density Count 1136 Mass of sand to fill con
g
Wet Density (p,) 130.6 (bs/ft’) Dry Density 114.6  (Ibs/ft®) g
g
Moisture Density  16.1 _ (/bs/fi’) Moisture Fraction _14.0 (%) "
MOISTURE DETERMINATION g
ASTM D2216 @ 110° C or ASTM D4643 est Hole Volume
Container ID V=(M,-M;)/p,; em?
Mass of container & wet specimen Dry Mass of soil
(M .,s) g M, =100 M/ (w+ 100) g
Mass of container & dry specimen Wet Denisty
M o45) g P =(M3/V)x62.43 Ibs/fi’
Mass of water (M ,,) Dry Denisty
Moy =M e - M i g Pa=M IV glem’
Dry Unit Weight
Mass of container (M ) g Yo =paXx62.43 tbs/fi’?
Mass of dry specimen (M ;)
M,=M 4-M, g Soil Description: Brown Clay
Moisture content () Proctor ID: Radon Barrier # 3 (2014
w=(M, /M) x100 0.0 % Standard Proctor (ASTM D698)
Dry Density (p 4 = (100 x p ,,)/100 +w) Maximum Dry Density (y ;max) 113.5 (lbs/ftj)
pd =( 100 x N/A )/q00+ N/A = 114.6 Ibs/ff Optimum Moisture (w ;) 14.5 (%)
Note: Wet Density from ASTM D 1556 (p,,) takes presidence aver ASTM D 6938 (p) s
Required Moisture: 14.57a,% to 175 %
Percent Compaction= p; / ygmax x 100
114.6 / 113.5 x 100 = 101.0 % Required Percent Compaction: 95.0 (%)
Comments: TEST RESULTS:
X Pass Date:  9/13/14
Failed Moisture
Failed Compaction Time: 1130
By: Beachem Bosh /
(prini) (srgmamrey
=
*%4 271728
QA/QC APPROVAL DATE
Density Testing QC-F-002
DOE-EM/GJRAC1783 File lndcx_ No. 43.8.2
Rev. 0 Page 3 of 7
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Appendix A4. Radon Barrier Lift Approval Package (continued)

FIELD DENSITY TEST

PROJECT: Moab UMTRA Project OTHER
LIFT IDENTIFICATION: URQ10140911-00 DATE: 9/13/2014
TEST ID NUMBER(S): #2
TEST LOCATION: P1 TEST METHOD: DI1556 X D6938
ASTM D6938 (DENSITY DETERMINATION) ASTM D1556 (DENSITY DETERMINATION)
Make/Model Troxler 3430 Gauge Serial # 28098 Testing Apparatus Calibrated Vol. (Ibs/fi’)

Last Calibration Date: 2/14/14 Bulk Density of sand (p ;) glem ? s/ftj
Daily Standard Counts: Of-Cell Standard Mass of Sand to Fill Cone & Plate (M ;) Z g
Density 2286 Moisture 672 Mass of bottle & cone before filling

Method A (Direct Transmission) cone, plate & hole g
Depth Setting 8 (inches) Count Time 1 _ (minutes) Mass of bottle & cone after filling
cone, plate & hole g
Moisture Count ___ 204 Density Count 1053 Mass of sand to fill con
- - plate, & hole (M) g
Wet Density (p,) 133.5 (1bs/fi® ) Dry Density  115.9  (lbs/fi”) Mass of sand to fijf hole g
Mass of wet soil: gbntainer, g
Moisture Density  17.6 _ (Ibs/fi*) Moisture Fraction 152 (%) MassAiBontainer "
MOISTURE DETERMINATION Mass gf wet soil (M ;) g
ASTM D2216 @ 110° C or ASTM D4643 st Hole Valome
Container ID V=(M,-M;)/p, cm’®
Mass of container & wet specimen Dry Mass of soil
(M 1) g M, =100 M ; /(w + 100) g
Mass of container & dry specimen Wet Denisty
(M i) |\ g Pu=(M;/V)x62.43 ibsif®
Mass of water (M ,, Dry Denisty
g pa=M,/V g/cn':j
Dry Unit Weight
g Pa=paXx62.43 !‘bs/ﬁ'3
Mass of dr§ specimen (M ;)
M;=M,-M, g Soil Description: Brown Clay
Moisture content () Proctor ID: Radon Barrier # 3 (2014
w=(M, /M) x100 0.0 % Standard Proctor (ASTM D698)
Cd
Dry Density (p 4 = (100 x p ,)/(100 +w) Maximum Dry Density (y 4max) 113.5 (lbs/ﬁs)
pd =( 100 x N/A )/(00+ N/A = 115.9 Ibs/ﬁ3 Optimum Moisture (w ,,,) 14.5 (%)
Nate: Wet Densily from ASTM D 1556 (p,,) takes presidence aver ASTM D 6938 (py,) 7. 5~
Required Moisture: __ 4585 to 175 %
Percent Compaction= p; / ygmax x 100
115.9 / 113.5 x 100 = 102.1 % Required Percent Compaction: 95.0 (%)
Comments: TEST RESULTS:
X Pass Date: 9/13/14
Failed Moisture
Failed Compaction Time: 1137
By: Mitch Hogan /
(print) (si} '
- M
//) = oty
QA/QC APPROVAL DATE
Density Testing QC-F-002
DOE—EWGJRAC]'?SB File Index No. 43.8.2
Rev. 0 Page fi of |
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Appendix A4. Radon Barrier Lift Approval Package (continued)

@ Sof7
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Appendix A4. Radon Barrier Lift Approval Package (continued)

fh Lot
U.S. Department of Energy Moab UMTRA Project Crescent Junction Disposal Cell Interim Completion Report Addendum D
Revision 0 December 2014 DOE-EM/GJRAC2040-D
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Appendix A4. Radon Barrier Lift Approval Package (continued)

e —— b

!

Pg7s5
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Appendix A4. Radon Barrier Buyoff Surveys

Envirenmental Mansgement - Grand Juncilon Office

Radon Barrier Buyoff Form UMTRA Project

Client: Department of Energy
Project: Moab UMTRA Project
Date: 09-12-2014

In signing this document, the signatory agrees that the lift is complete and meets both the
project specifications and RAIP requirements.

LiftArea i L Lift Area

URLO1

Approver Name/Title .- - Do Signature Lot 20 U Sign Date

Kirk Briscoe / Operation Manager —//K 9-12-14

Beachem Bosh / QA/QC Representaive (| £z mem—" | 9-12-14

URLO1 also includes URL10 in buy off

survey.

OP-F-012 File Index No. 43.1.1

Rev 0, August 2010 Page 1 of 1
U.S. Department of Energy Moab UMTRA Project Crescent Junction Disposal Cell Interim Completion Report Addendum D
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Appendix A4. Radon Barrier Buyoff Surveys (continued)

Moab UMTRA Crescent Junction Disposal Cell

Radon Barrier Survey

Measured by Beachem Bosh

Checked by Mitch Hogan

September 12,2014

Design Measured Difference Difference Pre-Installation

Point # Northing Easting Elevation Elevation (feet) (inches) Elevation Thickness
8399] 6795099 2122640 4993.0 4993.1 0.10 1.2 4989.0 4.04
8400 6795050] 2122646 4991.7 4991.8 0.10 1.2 4987.7 4.04
8426| 6795651 2122621 4998.0 4898.1 0.10 1.2 4994.0 4.04
8427| 6795601 2122627 4998.9 4999.0 0.10 1.2 4995.0 4.04
8428| 6795552 2122633 4998.9 5000.0 0.10 1.2 4996.0 4.04
8429 6795502 2122640 5000.9 5001.0 0.10 1.2 4897.0 4.04
8430] 6795453 2122646 5001.9 5002.0 0.10 1.2 4997.9 4.04
8431 6795403] 2122652 5000.6 5000.7 0.10 1.2 4996.7 4.04
8432 6795353] 2122658 4999.4 4899.5 0.10 1.2 4995.5 4.04
8433] 6795304 2122665 4898.1 4898.2 0.10 1.2 4894.2 4.04
8434| 6795254 2122671 4996.9 4897.0 0.10 1.2 4992.9 4.04
8435| 6795205 2122677 4995.8 4995.7 0.10 1.2 4891.7 4.04
8436 6795155 2122683 4994 .4 4994.5 0.10 1.2 4990.5 4.04
8437| 6795105 2122690 4993.1 4993.2 0.10 1.2 4989.2 4.04
8438] 6795056 2122698 4991.9 4992.0 0.10 1.2 4988.0 4.04
8438 6795008 2122702 4990.6 4990.8 0.15 1.9 4986.6 4.15
8459| 6795905 2122639 4993.1 4993.2 0.10 1.2 4989.1 4.01
8460| 6795856 2122646 4994.1 4994.2 0.10 1.2 4890.2 4.01
8461 6795806 2122652 4995 1 49952 0.10 1.2 4891.2 4.01
8462| 6795757 2122658 4996.1 4996.2 0.10 1.2 4992.2 4.01¢
8463| 8795707 2122664 4997.1 4997.2 0.10 1.2 4993.2 4.01
8464| B6795657| 2122670 4998.1 4908.2 0.12 1.6 4994.2 4.02
8465| 6795608 21226877 4999.1 4999.2 0.16 1.8 4995.1 4.10
8466] 6795558| 2122683 5000.1 5000.3 0.21 2.5 4996.1 4.18
8467 6795509 2122689 5001.1 5001.2 0.18 2.1 4897.1 4.10
8468] B795459| 2122695 5002.0 5002.2 0.16 1.9 48981 4.13
84691 6795409{ 2122702 5000.8 5000.9 0.16 1.9 4996.9 4.07
8470] 6795360 2122708 4999.5 4999.7 0.17 2.0 4995.6 4.12
8471 6795310 2122714 4808.3 4998.4 0.10 1.2 4994.4 4.07
8472] 6795261 2122720 48971 4997.2 0.10 1.2 4993.1 4.07
8473] 6795211 2122727 4895.8 4995.9 0.10 12 4991.9 4.07
8474] 6795161 2122733 4894.6 4994.7 0.10 1.2 4980.6 4.07
8475] 6795112| 2122739 4993.3 4993.4 0.10 1.2 4989.3 4.07
8476] B6795082| 2122745 4992.0 4992.1 0.10 1.2 4988.1 4.07
8477| 6795012 2122752 4990.8 4890.9 013 1.5 4986.8 4.12
8495] 6795088| 2122679 4991.7 4991.8 0.10 1.2 4987.7 4.06
8406] 6795961 2122683 4992.3 4992 4 0.10 1.2 4988.3 4.06
8497 6795912 2122689 4993.2 4993.4 0.17 21 4989.3 4.08
8498] 6795862 2122695 4994.2 4994.4 0.14 1.7 4990.3 4.07
8499] 6795812| 2122701 4995.2 48954 0.16 1.9 4991.3 4.11
8500 6795763| 2122708 4996.2 4896.4 0.15 1.8 4992.3 4.03
8501 68795713 2122714 4997.2 4997.4 0.13 1.6 4993.3 4.03
8502| 6795664| 2122720 4988.2 4998.4 0.19 2.3 4994.3 4.09
8503] 6795614] 2122726 4989.2 4999.4 0.18 2.2 4995.3 4.11
8504| 6795564 2122733 5000.2 5000.4 0.20 24 4996.3 4.17
8505| 6795515 2122739 5001.2 5001.3 0.12 1.4 4997.3 4.10
8506] 6795465 2122745 5002.2 5002.4 0.13 1.5 4998.2 4.11
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Appendix A4. Radon Barrier Buyoff Surveys (continued)

8507| 6795416 2122751 5001.0 5001.1 0.11 1.3 4997.0 4.11
8508) 6796366| 2122758 4989.7 4999.9 0.12 1.5 4995.8 4.01
8509 6796316] 2122764 4998.5 4998.6 0.10 1.2 4994.5 4.08
85101 6795267 2122770 4997.3 4997.4 0.10 1.2 4993.3 4.08
8511 6795217| 2122776 4996.1 4996.2 0.10 1.2 4992.2 4.08
8512|  6795168] 2122782 4994.8 4994.9 0.10 1.2 4990.8 4.08
8513| 6795118 2122789 4993.5 4893.6 0.10 1.2 4989.6 4.08
8514| 6795068 2122785 4992.3 4992 4 0.10 1.2 4988.4 4.08
8515 6795019] 2122801 4991.0 4991.2 0.22 2.8 4987.0 4.21
8516 6794969 2122807 4989.7 4989.9 0.20 24 4985.7 4.20
8533] 6795994 2122729 4991.9 4992.0 0.11 1.3 4988.0 4.03
8534| 6795968 2122732 4992.4 4892.5 0.11 1.3 4988.5 4.00
8535] 6795818] 2122738 4993.4 4893.6 0.13 1.6 4989.5 4.04
8536| 6795868| 2122745 4994.4 4894.6 0.22 2.8 4990.56 4.15
8537 6795819] 2122751 4995.4 4895.6 0.13 1.6 4991.5 4.06
8538| 6795769 2122757 4996.4 4996.5 0.10 1.2 4992.4 4.09
8539| 6795720{ 2122763 4997.4 4997.6 0.15 1.8 4983.5 4.03
8540 6795670 2122770 4998.4 4998.6 0.13 1.6 4994.5 4.02
8541 6795620 2122776 4999.4 4999.5 0.12 1.6 4996.4 4.11
8542| 8795571 2122782 5000.4 5000.6 0.21 2.5 4996.5 417
8543| 6795521 2122788 5001.4 5001.6 0.14 1.7 4997.56 4.10
8544 6795471 2122795 5002.4 5002.5 0.11 1.3 4998.4 4.10
8545{ 6795422 2122801 5001.2 5001.3 0.156 1.8 4987.2 4.15
8546| 6795372} 2122807 4999.9 5000.1 0.18 21 4996.0 4.14
8547| 6795323 2122813 4908.8 4998.9 0.10 1.2 4994.8 4.04
8548| 6795273 2122820 4997.6 4997.6 0.10 1.2 4993.5 4.04
85489| 8795223; 2122828 4996.2 4986.3 0.10 1.2 4992.3 4.04
8550| 6795174] 2122832 4995.0 49951 0.10 1.2 4991.0 4.04
8551 6705124 2122838 4993.7 4983.8 0.10 1.2 4989.8 4.04
8552 6795075 2122845 4992.5 4992.6 0.10 1.2 4988.5 4.04
8553| 6795025| 2122851 4991.2 4981.3 0.10 1.2 4987.3 4.04
8554| 8794975 2122857 4989.9 4980.0 0.11 1.4 4985.9 4.10
8571 6796001 2122779 49921 4982.2 0.15 1.8 4988.1 4.08
8572] B8795974] 2122782 4992.6 4992.7 0.12 1.4 49088.6 4.12
8573] 6795024| 2122788 4993.6 4993.8 0.18 21 4989.6 4.17
8574 6795875| 2122794| 4994.6 4994.8 0.17 21 4990.7 4.07
8575| 6795825 2122801 4895.6 4995.8 0.18 21 4991.6 4.16
8576] 6795775 2122807 4996.6 4906.7 0.13 1.6 4992.7 4.06
8577| 6795726| 2122813 4997.6 4997.7 0.13 1.6 4893.7 4.07
8578| 6795676 2122819 4998.6 4998.7 0.15 1.8 4984.7 4.06
8579| 6795626| 2122826 4999.7 4998.8 0.10 12 4985.6 4.17
8580] ~ 6795577| 2122832 5000.7 5000.8 0.10 1.2 4996.7 4.06
8581 6795627 2122838 5001.7 5001.8 0.10 1.2 4987.7 4.06
8582| 6795478| 2122844 5002.6 5002.7 0.10 1.2 4988.6 4.10
8583] 6795428 2122851 5001.4 5001.5 0.10 1.2 4997.4 4.12
8584| 6795378] 2122857 5000.2 5000.3 0.10 1.2 4996.2 4.10
8585 6795329] 2122863 4908.9 4899.0 0.10 1.2 4924.9 4.06
8586| 6795279| 2122869 4997.7 4997.8 0.10 1.2 4993.8 4.06
8587| 6795230| 2122875 4996.4 4996.5 0.10 1.2 4992.4 4.06
8588 6795180) 2122882 4985.2 49095.3 0.10 1.2 4991.2 4.06
8589| 6795130 2122888 4993.9 4994.0 0.10 1.2 4989.9 4.06
8590 6795081 2122894 4992.7 4992.8 0.10 1.2 4988.8 4.06
8591 6795031 2122900 4991.4 4991.5 0.10 1.2 4987.4 406
8592| 6794982| 2122907 4990.1 4990.3 0.21 25 4986.1 4.18
8600| 6796007| 2122828 4992.3 4992.4 0.13 1.6 4988.3 412
8610] 6795980| 2122832 4992.8 4992.9 0.14 1.7 4988.9 4.04
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Appendix A4. Radon Barrier Buyoff Surveys (continued)

8611 6795930 2122838 4993.8 4994.0 0.18 2.2 4089.9 4.1
8612 6795881 2122844 4994 8 4994.9 0.14 1.7 4990.9 4.07
8613 67956831 2122850 4895.8 4996.0 0.18 2.1 4891.8 4.16
8614 6795782 2122857 4996.8 49986.9 0.11 1.4 4992.8 4.09
8615| 6795732 2122863 4997.8 4998.0 0.18 2.2 4993.8 4.18
8616| 6795682 2122869 4998.8 4999.0 0.18 2.2 4884.9 4.11
8617| 6795633 2122875 4999.8 4999.9 0.11 1.4 4095.8 4.11
8618] 6795583 2122881 5000.8 5001.0 0.16 1.9 4996.8 4.13
8619 6795534 2122888 5001.8 5002.0 0.20 24 4997.8 4.17
8620] 6795484 2122894 5002.8 5003.0 0.16 1.9 4998.8 4.14
8621 6795434 2122900 5001.5 5001.7 0.21 2.5 4997.6 4.18
8622| 6795385 2122906 5000.3 5000.4 0.12 1.5 4996.4 4.06
8623 6795335| 2122913 4999.1 4999.2 0.10 1.2 4985.2 4.02
8624] 6795285 2122919 4997.9 4998.0 0.10 1.2 4984.0 4.02
8625 6795236 2122925 4996.6 4996.7 0.10 1.2 4992.7 4.02
8626] 6795186 2122931 4995.4 4995.5 0.10 1.2 4991.4 4.02
8627| 6795137] 2122938 4994.1 4994.2 0.10 1.2 4980.2 4.02
8628 6795087 2122944 4992.8 4992.9 0.10 1.2 4988.9 4.02
8647 6796013 2122878 4992.4 4992.6 0.13 1.6 4988.5 4.12
8648 6795986 2122881 4993.0 4993.1 0.14 1.7 4989.1 4.04
8649 6795937 2122887 4994.0 49941 0.18 2.0 4990.0 4.13
8650 6795887 2122894 4985.0 4995.1 0.11 1.3 4991.0 4.09
8651 6795837 2122900 4996.0 4996.1 0.13 16 4992.1 4.04
8652 6795788 2122908 4997.0 48971 0.11 1.4 4993.1 4.02
8653 6795738 2122912 4988.0 4998.1 0.12 1.4 4994.0 4.09
8654 6795689 2122019 4989.0 49991 0.11 1.3 4995.1 4.03
8655 6795639 2122925 5000.0 5000.1 0.13 1.5 4896.0 4.07
8656 6795589 2122931 5001.0 5001.1 0.12 1.4 4897.1 4.02
8685 6796019 2122927 49826 4992.7 0.11 1.3 4988.7 4.03
8686 6795992 2122931 4993.2 4993.3 0.14 1.6 4989.2 4.11
8687 6795943 2122937 4994.2 4994.3 0.13 1.6 4990.2 4.08
8688 6795893| 2122843 4995.2 4995.3 0.12 1.4 4991.2 4.04
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Appendix A5.
Infiltration and Biointrusion Barrier

Lift Approval Summary
Lift Approval Package
Infiltration and Biointrusion Barrier Buyoff Survey
Durability and Gradation Test Results



Appendix A5. Infiltration and Biointrusion Barrier Lift Approval Summary

September 2014
o
=
v w %
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9/17/2014 UBL01140916-00 1 1 6589 6589 0.6 296,489 | 1
Total # of Gradation Tests Performed = 1
Total # of Durability Tests Performed = 1
Total # of Gradation Tests Included with Lift Approval Package = 1
Total # of Durability Tests Included with Lift Approval Package = 1
Total Quantity Approved (yd) = 1
Quantity per Gradation Test (yd®) = 1
Quantity per Durability Test (yd®) = 295,489
Total Average Thickness (ft.) = 296,489
1. To access durability and gradation test information, please view lift packets.
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Appendix A5. Infiltration and Biointrusion Barrier Lift Approval Package

LIFT APPROVAL FORM
PROJECT: Moab UMTRA OTHER
NW CORNER DATE: 9/12/2014
P 6795203 N, 2122792 E.
70 EW: 268 X 0500 — 134
NS: 1122 X 0752 = 844
- - Py 6795843 N, 2122702 E.
o EW: 268 X 0164 = 44
NS: 1122 X 0.182 = 204
P3 6795558 N. 2122758 E.
B3 1122' EW: 268 X 0373 = 100
NS: | 1122 ¥ 0436 = 489
Py ==
EW: X /
R NS: XN _~—=
Ps /
EW: X -
< 6 > g X 3
Page 2 attached: Y

IDENTIFY LOTS ABOVE

LIFT ID: ' UBL01140916-00 NW CORNER: 6796029 N. 2122658 E.
Uncompacted Compacted
Thickness: N/A Thickness: 0.6 Debris Insp. By: N/A Date:  N/A  Time: N/A
NW CORNER of N/A EW Dimension N/A NS Dimension N/A
debris placement:
Lift Area (fi?): 296,489 Lift Volume (yd*): 6,589

Comments: QC verified that final grade and thickness of the underlying Radon Barrier had been bought off and that the final surface of Radon
Barrier was satisfactory prior to placement of Infiltration and Biointrusion Barrier material. QC verified that the aggregate used was the correct

minimum a two passes were performed with a smooth-drum roller over the entire lift area during compaction efforts. QC verified that samples
collected for Sieve Analysis were in accordance with the current version of ASTM D75, and project specifications. On the above lift map, the
dotted area is 70' from the east edge. This is documented due to in-place testing frequency every 5,000 yd®. The 70' area will be include in the
next sample area when determining radon location. See UBROI for more random location sampling information. On 9/12/2014 QC observed
placement. On 9/13/2014 QC observed placement. On 9/15/2014 QC observed placement. Operations finish placement today. On 9/16/2014 the

three random locations were sampled for in-place gradation testing. On 9/17/2014 results from the in-place sampling was satisfactory.

Attached Forms: Grid Slope X Compaction Macro __N/A Print Screen __N/A  Moisture/ Density ___ N/A

KEYING INNOTES: N E |?"\_V| Satsifactory MOISTURE/ DENSITY TESTS ID # (S): N/A

LIFT APPROVED BY: Mitch Hogan/ ~ @ Zt/ﬁ DATE: 9/17/2014 TIME: 1646

V7 ﬂ/&%’d/ﬁf

4-GRIQC APPROVAT, DATE
v
Density Testing QC-F-001
DOE-EM/GJRAC1783 File index No. 43.8.2 Kt
Rev. | Page / of "R //f N
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Appendix A5. Infiltration and Biointrusion Barrier Lift Approval Package

(continued)
Slope Elevation Survey
Average lift thickness=| 0.6|Bounding Box [Northing Easting
Grid Size= N/A Lower Left N
Lift ID: UBL01140916-00 Upper Right A
Last Lift Elevations Lift Approval Elevations Lift Thickness
Northing | Easting | Elevation | Northing | Easting Elevation Thickness
6795099| 2122640 4993.062| 6795099 2122640 4993.637, 0.6 OK
6795050) 2122646| 4991.772| 6795050 2122646 4992.366, 0.6 OK
6795651 2122621 4998.056 6795651 2122621 4998.653] 0.6 OK
6795601 2122627| 4998.997 6795601 2122627 4999.591 0.6 OK
6795552 2122633| 4999.997 6795552 2122633 5000.663 0.7 OK
6795502 2122640| 5001.036 6795502 2122640 5001.628 0.6 OK
6795453 2122646| 5001.971 6795453 2122646 5002.544 0.6 OK
6795403 2122652| 5000.745 6795403 2122652 5001.415 0.7 OK
6795363 2122658 4999.492| 6795353 2122658 5000.163 0.7 OK
6795304| 2122665 4998.228| 6795304 2122665 4998.849 0.6 oK
6795254| 2122671| 4996.963| 6795254 2122671 4997.56 0.6 OK
6795205 2122677| 4995.735 6795205 2122677 4996.325 0.6 OK
6795155 2122683  4994.490 6795155 2122683 4995.11 0.6 OK
6795105| 2122690 4993.218] 6795105 2122690 4993.817, 0.6 OK
6795056| 2122696 4991.994| 6795056 2122696 4992.543 0.5 OK
6795006 2122702|  4990.762 6795006 2122702 4991.307| 0.5 OK
6795905| 2122639 4993.159| 6795905 2122639 4993.802 0.6 OK
6795856 2122646 4994.162 6795856 2122646 4994.803] 0.6 OK
6795806) 2122652| 4995.208| 6795806 2122652 4995.765 0.6 OK
6795757 2122658 4996.209| 6795757 2122658 4996.805 0.6 OK
6795707 2122664| 4997.244| 6795707 2122664 4997.787 0.5 OK
6795657| 2122670 4998.174| 6795657 2122670 4998.82 0.6 OK
6795608 2122677 4999.201 6795608 2122677 4999.768 0.6 OK
6795558 2122683|  5000.257 6795558 2122683 5000.769 0.5 OK
6795509 2122689| 5001.228 6795509 2122689 5001.766 0.5 OK
6795459 2122695 5002.199 6795459 2122695 5002.748 0.5 OK
6795409| 2122702 5000.948| 6795409 2122702 5001.48 0.5 OK
6795360| 2122708 4999.710| 6795360 2122708 5000.326 0.6 OK
6795310 2122714|  4998.439 6795310 2122714 4999.021 0.6 OK
6795261 2122720|  4997.211 6795261 2122720 4997.77 0.6 OK
6795211 2122727|  4995.942| 6795211 2122727 4996.555) 0.6 OK
6795161 2122733| 4994.680| 6795161 2122733 4995.313] 0.6 OK
6795112 2122739|  4993.402 6795112 2122739 4994.022] 0.6 OK
6795062 2122745|  4992.143 6795062 2122745 4992.799] 0.7 OK
6795012 2122752|  4990.920 6795012 2122752 4991.473 0.6 OK
6795988| 2122679| 4991.795| 6795988 2122679 4992.495 0.7 OK
6795961 2122683|  4992.390 6795961 2122683 4992.988 0.6 OK
6795912 2122689|  4993.402 6795912 2122689 4993.964 0.6 OK
6795862 2122695| 4994.372 6795862 2122695 4994.962 0.6 OK
6795812 2122701 4995.386| 6795812 2122701 4995.906 0.5 OK
6795763 2122708| 4996.376 6795763 2122708 4996.947 0.6 OK
6795713 2122714| 4997.364 6795713 2122714 4997.961 0.6 OK
6795664 2122720| 4998.423 6795664 2122720 4998.96 0.5 OK
6795614 2122726 4999.411 6795614 2122726 4999.935 0.5 OK
6795564| 2122733 5000.433] 6795564 2122733 5000.951 0.5 OK
6795515 2122739| 5001.348 6795515 2122739 5001.917 0.6 OK
6795465) 2122745| 5002.355| 6795465 2122745 5002.902 0.5 OK
e 2ot Y,
oy
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Appendix A5. Infiltration and Biointrusion Barrier Lift Approval Package
(continued)

CENTRAL UTAH TESTING & INSPECTION

SIEVE ANALYSIS AGGREGATES (ASTM C136-CURRENT AASHTO T27-CURRENT)
MATERIALS FrNER THAN NO 200 SCREEN (ASTM C117-CURRENT AASHTO T11-CURRENT)

CLIENT: PORTAGE JOB#: 1467 DATE: 09/17/14
PROJECT: MOAB UMTRA

SAMPLE LOCATION: UBLOI IN-PLACE SAMPLE

MATERIAL TYPE: COVER BIOBARRIER

TESTED BY: JC SAMPLED BY: CLIENT LAB #: 8061
Sieve Size Weight Retained Percent Retained Percent Passing Band/Target
8 in. (200mm) 0.0 100.0
6 in. (150mm) 0.0 100.0
4 in. (100mm) 0.0 100.0 100
3in. (75mm) 3532.2 1.2 98.8
2 in. (50mm) 59123.7 20.8 78.0 50 - 100
1 1/2 in. (37.5mm) 54045.6 19.0 59.0 40 - 60
1.in. (25mm) 60156.1 211 37.9 20-40
3/4 in. (19mm) 311274 10.9 26.9
1/2in. (12.5mm) 1541.1 7.7 19.2 15-25
3/8 in. (9.5mm) 680.8 3.4 15.8
#4 (4.75mm) 834.8 4.2 11.6 10-20
#8 (2.36mm) 404.5 2.0 9.6 5-15
#16 (1.18mm) 278.8 1.4 8.2 5-10
#30 (600um) 196.7 1.0 7.2
#50 (300um}) 207.8 1.0 6.2
#100 (150um) 228.7 1.4 5.1
#200 (75um) 2451 1.2 3.8 0-5
-#200 (-75um) 32.5
Total Sample Aggregate Weight: 284624.2
- 3/4" Aggregate Weight: 5385.9 - 3/4" After Wash Weight: 4650.8

REMARKS: W /ﬁ/q(féa/}’

S B nnsdaser
I certify that this test was performed in accordance with the current version(s) of ASTM C117 & C136/AASHTO T11 & T27 /““4" Clmavsenn

909 W FARMERS FREEWAY GUNNISON, UT 84634 (435) 201-1533 FAX (866) 469-2718
14*”/%1
)
Ry 2oet-
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Appendix A5. Infiltration and Biointrusion Barrier Lift Approval Package
(continued)

CENTRAL UTAH TESTING & INSPECTION

ALEHTO RIB

909 West Farmer's Freeway
Gunnison, Utah 84634
Phone (435) 201-1533 Fax (866) 469-2718

November 19, 2014

Portage, Inc.
1075 South Utah Ave., Suite 200
Idaho Falls, Idaho 83402

Project: Moab UMTRA
Material: Cover Biobarrier
Rock Source: Freemont Junction

Sample/Test Date: ~ 09/17/2014
Sample Location: UBLO1 In-Place Sample

ROCK SCORE
Criteria Avg. Test | Rock Score Weight Score & Max Score
Value Weight

Mineral Type Igneous

Specific Gravity 2.664 8.3 9 74.7 90

Absorption, % 0.70 6.8 2 13.6 20

Sodium Sulfate Loss, % 0.73 10.0 11 110.0 110

LA Abrasion, % 7.1 6.7 1 6.7 10

Schmidt Hammer 68 9.6 3 28.8 30

Total Score 2338 260

Rock Score 89.9

/;» dof
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Appendix A5. Infiltration and Biointrusion Barrier Lift Approval Package

(continued)
TEST SUMMARY
Laboratory Test Test Method Average Test Value
Specific Gravity, Oven Dry ASTM C-127 2.664
Specific Gravity, SSD ' ASTM C-127 2.683
Specific Gravity, Apparent ASTM C-127 2.715
Absorption, % ASTM C-127 0.70
Sodium Sulfate Loss, % ASTM C-88, Sodium Sulfate, 0.73
5 Cycles
LA Abrasion Loss, % ASTM C-131, Grading A, 7.1
100 Revolutions

Schmidt Hammer, Rebound # ISRM Method 68

It has been a pleasure to have been of service. If any additional information is needed, please feel free to
contact our office at (435) 201-1533.

Sincerely,
/) / Ny PO
Yo (AU

John Christensen
Laboratory Manager

45y
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Appendix A5. Infiltration and Biointrusion Barrier Lift Approval Package
(continued)
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Appendix A5. Infiltration and Biointrusion Barrier Lift Approval Package
(continued)
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Appendix A5. Infiltration and Biointrusion Barrier Lift Approval Package
(continued)
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Appendix A5. Infiltration and Biointrusion Barrier Lift Approval Package
(continued)
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Appendix A5. Infiltration and Biointrusion Barrier Lift Approval Package
(continued)
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Appendix A5. Infiltration and Biointrusion Barrier Lift Approval Package
(continued)

) _= ! ;!0" '-‘/,:9{,;/
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Appendix A5. Infiltration and Biointrusion Barrier Buyoff Survey

Moab UMTRA Project
Biointrusion Barrier Buyoff Form
CLIENT: Department of Energy
PROJECT: Moab UMTRA Project
DATE: 9-17-14 '
In signing this document, the signatory agrees that the lift is compléte and meets both the
project specifications and RAIP requirements.
LIFT AREA LIFT AREA
UBLO1
APPROVER NAMEITITLE SIGNATURE SIGN DATE
Kirk Briscoe/ Operations Manager / ///M 19-17-14
Mitch Hogan/ QA/QC Representative 47z z 9-17-14
OP-F-020 File Code Tndex No: _ 10.1.3
Rev 0, June 2011 . Page | of 1
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Appendix A5. Infiltration and Biointrusion Barrier Buyoff Survey (continued)

Biointrusion Buyoff Survey

Lift Area Buyoff ID: UBLS1 i Date:l9l1712914'
Foint#  [Northing |[Easting_|Surveyed Elevati{Pre Instaljatlon ElevaflDesign Elevation [ Thick in inche|{Difference in feet|Difference in inches
389 679500 22640 4983637 4993.062 4993462 6. .6
400 505 22648 4992 366 4991.772 4992.172 7. X
426] 6795651] 2122621 4998653 4998.056 4998.456 7. .
427] 679560 22627 4899.591] 4998.997 4906.397 7. .
428] 679555 2633 5000663 4999.997 5000.397 .0 0,
420 0 5001628 5001.036 500144 7.1 0.
430 5: 002.544] 5001.871 500237 .9 0.
431 0: 001.415] 5000.745 500119 - .0 0.7
432] ¢ 000.163] 4999.492 4699.80 X] 07
433 49%8.349 4505.228 4595.63 5 .6
434 4997.56] 4996.963 4997.36 7. .6
435 4996.326 4905.735 499614 7. .6
436 499511 4994,490 4994.88 74 .8
437 4993.817 49932 4993.62 7. X
438 4992 543 4891.994 4992.39 6 .5
439 4891.307| 4990.762 4991.11 .5 .
459 4993.802] 4993, 4993 .56 [ 7.7 0.
460) ¢ 4994.803] 49 4994 .56 7.7 0.
461] ¢ 4995.765 4985 4995 7 0.
462] ¢ 996.805] 4966.20 4095 7.2 0.
463] 67 4997.787| 4997.244 4967.. 65 X
464 67 4998.82 4988.174 4998 78— 6
465| 6705608] 2122677 4890.768 4999.20 4990.55 5.8] ]
46G] 67956568] 2122683 000.769 5000.267 000. 5 ;
467| 6795509] 2122689 5001.766)] 5001.228 001. X 0.
468| 65795459| 2122695] 5002.748)] 5002199 002. 6 0.
469] 6795409 22702 5001.48 5000.948] 00 1. A 9.
70| 6795360] 2122708 5000.326 4989.71 EF 5000.! 4 0.
71] 6795310 22714 49689,021] 4888.439 4998, 7.0 0.
2 4997.77| 4087, 4997, 6.7 0.
4998.555 4995, 4986.34 74 X
4695.313 4994, 4895.0: 7.8 X
4994.022 4993.40; 4993.8: 7.4 .
4892.799) 4992.14: 4992.54 7. .
4801.473 4990.920 4991.29 X: 0.
4992.495 4991.765 4992.20 .4 0.
4 4992.330 4992.79] - 7. 0.
4993.064 4993402 4093.73 6. 0.
4994.962 4994.372 4304.73) 7. 0.
4985.906 6 4995.7: [% 0.
4998,047 4 76 49987 6. 0.
4997.961 49 4 4997.7: 7.2 X A
4998.96 4098.4 4998 7: 6.4 0. .4
4963.935 49994 4999, 6. 0. 3]
5000.95 5000.433 6000, 0. .2
505| 679 2 /39 5001.9 5001.348 5001.7 [OX .8
506| 6795465] 2122745 -5002.9 5002.355 6002.7 0. 8
507| 67954 751 5001.6 5001.092 5001.48, 2 0. -2
8508] 679536 58 5000.3 499 1 5000.23 .3 0. . 3%
8508] 8795816] 2122764 499917 4998585 4998.99 7.1 0. A
0] 8795267 22770 4997.99 4997.33 4987.78 7.4 X 7.4
8795217 22778 4996.785 4996.24 4906.66 .2 3 6.2
2| 6765168 2122782 4995.488] 4904.87 4995,27 7. X 74
7551 22789 4994.15] 499 4904.03 ¥ . ¥
4] 67 2795 4992.945) 4992.44 4992.84 .0 0. .0
85 7950 2801 4991.737] 4981 4991.48 .5 0. 5
8516] 67949 2807 4980.493 4985,934 4990.23 .7 0. ¥i
8533] 6795904] 2122720 537] 4991.99 4992.38 8 0. 3
8534] 6795968 2122732 4993.17 4992529 4992.92 7 0. N
8535| 6795918 22738 4994.085! 4993.564 4993.62 .0 .0
8536 6795668| 2122745 4995,14 4994.63 4994.92 1 A
537| 6795819 22751 49888.105) 4995,55 4985, .6 X .8
536 6795769] 2122757 4997. 1_21 4906.52 4996, . 0.6 A
795720 763 4968.181] 4997.87 4997.92 7. 0.8 74
40| 67965670 770 4999.086 4908553 4998.92 . 0.5 65
41] 6795620 76 000.092] 4899542 4999.97 . 0.5 6.6
8542| 679557 001.153] 5000.627 500092 ) .5 6.3
8543 679552 27 002,12 5001.55 5001.92 .8 6.8]
8544[ 679547 227 5003, 5002.53 500292 5 , 7.6
8645 6705422 212280 5001 5001. 5001.67 5 . 5]
8546] 67 5372| 122807 50008 500 500042 ¥ X 2]
8547| 8795323 2122813 4999 991 4999.27 .0 X .0
8548| 6795273 2122820 4998,164 4907.680 4997.9i 0 ; 0]
8548 679522 22628 4996.! 4906325 4998.7 7. 0. 7.1
B8560| 6795174 22832 4995 .64; 4995.065 4995.4 7. 0. .1
8551| 6795124] 2122838 4994.35 4963.800 4994.20 ; 0. 6.8]
8552| 6795075] 2122845 49931 4992.551 4992.95 7 [ 6.7
8553] 6795025] 2122851 4997183 4991.330 4991.73 K] 0. X1
Page ' -] 2
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Appendix A5. Infiltration and Biointrusion Barrier Buyoff Survey (continued)

8565 794975) 4980.632 4990.029 4990.42 7. 0. 72
857 79600 4992 807! 4992.211 4992.58 7. 0. 7.2
8672| 6795974 4993.32 4992.717 4993.10 7. 3 7.3
8673| 6795924 4994.3 4993.778 4 10 . . . K
8574] 6795875 499528 4994.771 499510 , 2
8575] 6795825 4986.29: 4995.779 4 0 0. .2
8578| 8795775 4997.338 4996.727 4997.10 . 0.6 3|
B8577| 8795726 4998.333 4997.730 4998.10 7. 0.6 72
B8578| 6795676 4999 316] 4998.749 4999.10 .6 8.8
8579| 6795626 5000.338 4999, [g_@l - 5000.17 .6 6.9
8580] 8795577, 5001.282] 5000.762 5001, .5 6.
85 795527 | 002.382) 5001.762 5002, 0.6 7.
35 79547 < 003.21 5002.702] 5003 J.5I A
85 795428 002,08 001.517 5001.92 .8 0.6 .§I
8584| 6795378 000,86 000.30 000.70 .7 X Ny
7! 4999.509 4988 .98 4999.38 . .3
998,333 4067.81 4 .24 X . .3
4997.077] 49986.50 4996.90 8. X .9
4995.836 4995,282) 4995, 6.6 6] 5.7
4994.582 4993.977 4994, 73 0. 7.3]
593.327, 4992.817 4993, 6.1 0. 6.1
4992.093] 4991.452 4991.85 7.7 0. 7.7
49890.858 4990.312 4980.60 6.6 0. 6.6
4992.969 4992.384 499275 7.0 0. 7.0
4993.647 4992. 4993.29] 74 0 7.4
4694.505 4 1 4994.29 8.4 0. 6.4
4996,453| 4994934 4985.29 B. 0. 6.2
4995.496 49 4986,20 5. [ e.q
4997.541 4998 4997.29 7. 0. 7.7
4998.567] 4997.974 4998.29 7.4 0. 7.4
4990.613 4098.97. 4909.29 7.7 0. 7.7]
5000.553; . 4999.903 5000.29 7. 0. 7.8
5001.467) 5600.950 5001.29 8. 0. 6.2
5002.504 5001.986 £002.29 0. .2]
5003.465 5002.952 . 5003.29 0. .2
8621| 6795434 290 5002,246 5001.746 5002.0. 0. .0
8622] 6795385| 2122901 000 5000.413 5000.7 .2 0. .2
8623| 6795335 291 4999,74 4999.210 4998.6 6.4 0. .4
8647] 6786013| 212287 4993.22 4992.57 4992,94 . 0. .8,
~ 6648| 6795985] 212286 4993.692) 4993124 4993.4 0.6 8|
8649] 6795837 2122887 4094 67| 4994144 499448 X 0.5 6.3|
B 6795887 2122884 4995.685 4995.088 4995.48 7. 0 7.2
36 6795837 22900 4986.695 4995.110 4696.48, 7.0 0. 7.0)
52| 6795788| 2122908 4997.683 4997.094 4907.48 A 0. 7.1
[ Qs p d a visual insp of the final surface with satisfactory resufts. Visual Inspection notes: The area was free of humping, thickened edges and defects.|
The layer uniform thickness was satisfactory see abovae survey results for layer thickness,
roval Date:[9/17/2014 | { Total Square Feet: 296,489]
North West Corner: 8796028 N. 2122868 E. " / e
QG Signature:Mitch Hogan/ % M: Reviewed By:Kathy Turvy/ W S
LAY U
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Appendix A5. Infiltration and Biointrusion Barrier
Durability and Gradation Test Results

CENTRAL UTAH TESTING & INSPECTION

B

ALSHTO R18

909 West Farmer's Freeway
Gunnison, Utah 84634
Phone (435) 201-1533 Fax (866) 469-2718

November 19, 2014

Portage, Inc.
1075 South Utah Ave., Suite 200
Idaho Falls, Idaho 83402

Project: Moab UMTRA
Material; Cover Biobatrier
"Rock Source: Freemont Junction
Sample/Test Date:  09/03/2014
Sample Location: Stockpile Before Placement
ROCK SCORE,
Criteria Avg, Test | Rock Score Weight Score & Max Score
Value Weight
Mineral Type Igneous
Specific Gravity 2.636 7.7 9 69.3 90
Absorption, % 0.77 6.4 2 12.8 20
Sedium Sulfate Loss, % 0.84 10.0 11 110.0 110
LA Abrasion, % 6.5 7.1 1 7.1 10
Schmidt Hammer 51 6.6 3 19.8 30
Total Score 219.0 260
Rock Score - 84.2
U.S. Department of Energy Moab UMTRA Project Crescent Junction Disposal Cell Interim Completion Report Addendum D
Revision 0 December 2014 DOE-EM/GJRAC2040-D
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Appendix A5. Infiltration and Biointrusion Barrier
Durability and Gradation Test Results (continued)

TEST SUMMARY
Laboratory Test Test Method Average Test Value
Specific Gravity, Oven Dry ASTM C-£27 2.636
Specific Gravity, SSD ASTM C-127 2.656
Specific Gravity, Apparent ASTM C-127 ‘ 2.691
Absorption, % ASTM C-127 0.77
Sodium Sulfate Loss, % ASTM C-88, Sodium Sulfate, 0.84
5 Cycles
LA Abrasion Loss, % ASTM C-131, Grading A, 6.5
100 Revolutions
Schmidt Hammer, Rebound # ISRM Method 51

It has been a pleasure to have been of service. If any additional information is needed, pleasc feel free to
contact our office at (435) 201-1533. '

Sincerely,
%A Chaline

John Christensen

Laboratory Manager
U.S. Department of Energy Moab UMTRA Project Crescent Junction Disposal Cell Interim Completion Report Addendum D
Revision 0 December 2014 DOE-EM/GJRAC2040-D
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Appendix A5. Infiltration and Biointrusion Barrier
Durability and Gradation Test Results (continued)

CENTRAL UTAH TESTING & INSPECTION

November 19, 2014

Portage, Inc.

909 West Farmet’s Freeway
Gunnison, Utah 84634

1075 South Ulah Ave,, Suite 200

ldaho Falls, Idaho 83402

Project:
Material:
Rock Source:

Sample/Test Date:

Sample Location:

Moab UMTRA

Cover Biobarrier
Freemont Junction
09/17/2014

UBLOI n-Place Sample

Phone (435) 201-1533 Fax (866) 469-2718

ROCK SCORLE
Criteria Avg. Test ] Rock Score Weight Score & Max Score
Valuc Weight

Mineral Type Igneous

Specific Gravity 2.664 8.3 9 4.7 90
Absorption, % 0.70 6.8 2 13.6 20
Sodium Sulfate Loss, % 0.73 10.0 1 110.0 110
LA Abrasion, % 7.1 6.7 I 6.7 [14;
Selmidt Hammer G8 9.6 3 28.8 30
Total Score 233.8 260
lRoek Score 89.9

bty

U.S. Department of Energy

Moab UMTRA Project Crescent Junction Disposal Cell Interim Completion Report Addendum D
Revision 0 December 2014
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Appendix A5. Infiltration and Biointrusion Barrier
Durability and Gradation Test Results (continued)

TEST SUMMARY
Laboratory Test Test Method Average Test Value
Specilic Gravity, Oven Dry ASTM C-127 2.664
Specific Gravity, SSD " ASTM C-127 2.683
Specific Gravity, Apparent ASTM C-127 2715
Absorption, % ASTM C-127 0.70
Sodium Sulfate Losé, % ASTM C-88, Sodium Sulfate, 0.73
5 Cycles
LA Abrasion Loss, % ASTM C-131, Grading A, 7.1
100 Revolutions
Schmidt Hammer, Rebound # ISRM Method 68

Sincerely,

Johu Christensen
Laboratory Manager

S Chndisens

It has been a pleasure to have been of seivice. If any additional information is needed, please feel fice to
contact our office at (435) 201-1533,

AP
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Appendix A5. Infiltration and Biointrusion Barrier
Durability and Gradation Test Results (continued)

CLIENT: NIELSON CONSTRUCTION

CENTRAL UTAH TESTING & INSPECTION

JOB#: 1357

PROJECT: MISC. QC

SIEVE ANALYSIS . AGGREGATES {ASTM CL36-CURRENT AASHTO T27-CURRENT)
MATERIALS FINER THAN NO. 200 SCREEN {ASTM CH7-CURRENT AASHTO TI-CURRENT)

DATE: 09/03/14

SAMPLE LOCATION: CLIENT SAMPLED

MATERIAL TYPE: COVER BIOBARRIER

TESTED BY: JC SAMPLED BY: CLIENT LAB #: 8006
Sieve Size Weight Retained Percent Retained Percent Pé\ssing Band/Target
8 if. (200mm) 0.0 - 100.0
6 in. {150mm) 0.0 100.0
4 in. {(100mm) 0.0 100.0 100
3 in. (75mm) 7036.7 3.0 97.0
2 in. (50mm) 58708.6 24.9 721 50 - 100
1 1/2in. {37.5mm) 42342.5 18.0 54.1 40 - 60
1 In. (26mm) 397691 16.9 373 20 - 40
3/4in. {19mm) 19312.6 8.2 29.1
1/2in. (12.5mm) 1817.6 9.9 9.1 15-25
3/8n. (9.5mm) 787.9 4.3 4.8
#4 (4.75mm) 721.0 3.9 10.9 10-20
#8 (2.36mm) 3191 1.7 9.4 5-15
#16 (1.18mm) _186.6 1.1 8.0 5-10
#30 (600um) 163.3 0.9 7.2
#50 (300um) 210.7 1.2 6.0
#100_(150um) 222.6 1.2 4.8
#200 (75um}) 210.9 1.2 36 0-5
-#200 (-75um) 586
Total Sample Aggregate Weight: 236628.9
- 3/14" Aggregate Weight: 5313.7 - 3/4" After Wash Weight: 4709.3
REMARKS:

909 W FARMERS FREEWAY GUNNISON, UT 84634

1 centify that this test was performed in accordance with the current version(s) of ASTM C117 & CI36/AASHTO TI1 & T2

(435) 201-15633

FAX (866) 469-2718

U.S. Department of Energy
Revision 0 December 2014
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Appendix A5. Infiltration and Biointrusion Barrier
Durability and Gradation Test Results (continued)

CENTRAL UTAH TESTING & INSPECTION

SIEVE ANALYSIS: AGGREGATES {ASTAT C136-CURRENT AASHTO T27-CURRENT)
MATERIALS FINER THAN No. 200 SCREEN (ss11c1(7.CURRENT AASITO T11-CURRENT)

CLIENT: PORTAGE JOBH: 1467

PROJECT: MOAB UMTRA

DATE: 09/17/14

SAMPLE LOCATION: UBLO! IN-PLACE SAMPLE

MATERIAL TYPE: COVER BIOBARRIER

TESTED BY: JC SAMPLED BY: CLIENT ) LAB #: 8061
Sleve Slze Walght Retalned Percent Refalned Percent Passing BandTarget
8in. (200mm) 0.0 100.0
§ In. (160mny) 0.0 100.0
4 in. (100mm) 0.0 100.0 100
3 in. (75mm) 3532.2 12 98.8
2 in. (60mm) 59123.7 20.8 78:0 50-100
1 1/2 In. {37.6mm) 54045.6 18.0 59.0 40-80
1in. (2mm) - 60166.1 2i.1 37.9 20-40
34 In, {(19mm) 3f127.4 10.9 26.9
142 in. {(12.5mm} 16411 7.7 19.2 15-25
38 in. (9.5mm) 680.8 34 153
#4 (4.75mm) 334.8 4.2 118 10-20
#8 {2.36mm) 404.5 2.0 9.8 5-18
#16 (1.18mm} 278.8 14 8.2 5-10
# 30 {600um) 196.7 1.0 7.2
#50 (300um) 2078 1.0 6.2
H#100 {150um) 228.7 11 5.4
200 _(75um} 245.1 1.2 38 0-5
-#200 (-7T5um} 32.5
Tolal Sample Aggregate Weight: 284624.2
- 3/4™ Aggeegate Walght: 5385.9 - 31;1' Alter Wash Weight; 46608

REMARKS: W /”/U“AO/V
L & — v

[ certify that this test was performed in accordnnee with the current version(s) of ASTM C117 & CI36/AASHTO T11 & 127 7 &

5 ./f Cdnalib i

909 W FARMERS FREEWAY GUNNISON, UT 84634 (435) 2011533 FAX (866) 469-2718
“wt Uy
' H
For o)
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Appendix A6.
Frost Protection

Standard Proctor Test Results Summary
Lift Approval Summary
Lift Approval Package



Appendix A6. Frost Protection Standard Proctor Test Results Summary

Maximum | Optimum
Dry Moisture
Date Date Density Content
Proctor ID # Sampled Approved (Ib#t?) (%) Soils Description
Frost Protection # 1 (2014) 9/8/2014 9/12/2014 119.0 13.0 Lt Brown Clay
Frost Protection # 2 (2014) | 919/2014 | 9/22/2014 112.5 15.5 Lt Brown Clay
Frost Protection # 3 (2014) | 9/9/2014 | 9/26/2014 115.5 14.0 Brown Clay

U.S. Department of Energy
Revision 0 December 2014
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Appendix A6. Frost Protection Lift Approval Summary

September 2014

£ |2 Z g

=) n 1
f =~ S=|& § = 5
21 %B|3d%|= = agle, | =
ws| 2|92 g x S| 52|
£ slzo|le = p ) 2 G|lLs 2
= N - R I I = s> | E%5l39 %
= S2(28|38|8%| #e S Z | Ae|E 2
£ P s5|858|lEa|dg|led| § |53|s3|5¢8
< = =>|13&|3&|3&E| &E £ 20 |lxs|58
9/19/14 | UFL01140919-00 2 3598 | 3,598 N/A 0.6 FP#1{2014) 2 0 95.5
9/19/14 | UFL10140919-00 2 3043 | 6,641 N/A 0.6 FP#1(2014) 2 0 91.3
9/25/14 | UFL01140924-00 2 4198 | 10,839 N/A 0.7 FP#1(2014) 2 0 93.7
9/25/14 | UFL10140924-00 | 2 | 3550 | 14389 N/A | 0.7 | FPaijz014)| 2 0 94.8

Average CAES Screen Passing Pixels (%) = N/A
Total Quantity Approved (yd®) = 14,389

Total # of Nuclear Density Guage Tests= §

Total # of Moisture Tests = 8

Quantity per Moisture Test [yd®) = 1,799

Total Average Thickness (ft.)= 0.7

U.S. Department of Energy
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Appendix A6. Frost Protection Lift Approval Package

debris placement:

Lift Area (ft*): 161,907 Lift Volume (yd?®):

LIFT APPROVAL FORM
PROJECT: Moab UMTRA OTHER
NW CORNER DATE: 9/24/2014
P’ 1 6795653 N, 2122807 E.
A EW: 290 X 0515 = 149
NS: 5§82 X 0646 = 376
Py 6795512 N, 2122743 E.
EW: 290 X 0294 = 85
NS: 582 X 0888 = 517
P3
EW: X =
582" L= o) /
':’1 NS: X =
EW: N _J/ =
- NS: X/ =
o Ps A
! EW: / X =
NS; X =
480 ge 2 attached:
IDENTIFY LOTS ABOVE
LIFT ID: UFL01140924-00 NW CORNER: 6796029 N, 2122658 E.
Uncompacted Compacted ‘
Thickness: 0.7 Thickness: N/A Debris Insp. By: N/A Date:  N/A Time: N/A
NW CORNER of N/A EW Dimension N/A NS Dimension N/A

4,198

Comments: QC verified that the underlying lift was scarified prior to placement w/satisfactory results. QC verified thickness after placement

results.

with satisfactory results. Operations moisture condition material then compacted the lift. QC performed moist

ure/ density tests with satisfactol

Attached Forms: Grid Slope X Compaction Macro ___N/A __ Print Screen __N/A___ Moisture/ Density

KEYING INNOTES: N E 8 Satisfactor MOISTURE/ DENSITY TESTS ID # (S): 1,2

LIFT APPROVED BY: Mitch Hnganf/ﬁ‘/ /Z’ DATE: 9/25/2014 TIME: 1519

lﬂ/ Jobtay
‘3’ A/QC APPROVA DATE

Density Testing QC-F-001
DOE-EM/GJRAC1783 File index No. 43.8.2
Rev. 1 Page / of 72

U.S. Department of Energy
Revision 0 December 2014
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Appendix A6. Frost Protection Lift Approval Package (continued)

Lift ID:

Slope Elevation Survey

Average lift thickness= I 0.7

Bounding Box

Northing

Lasting

Grid Size= N/A

Lower Left

UFL01140924-00

Upper Right

A

Last Lift Elevations

Lift Approval Elevations

Lift Thickness

Northing

Easting

Elevation

Northing

Easting

Elevation

Thickness

6795552

2122633

5001.0

6796562

2122633

5001.9

0.9

6795856

2122645

4995.4

6795856

2122645

4996.2

0.8

6795707

2122664

4998.3

6795707

2122664

4999.2

0.9

6795988

2122679

4993.0

6795988

2122679

4993.7

0.7

6795564

2122733

5001.6

6795564

2122733

5002.4

0.8

6795994

2122729

4993.3

6795994

2122729

4994.0

0.8

6795868

2122745

4995.6

6795868

2122745

4996.4

0.8

6795720

2122763

4998.9

6795720

2122763

4999.5

0.6

6795875

2122794

4996.1

6795875

2122794

4996.5

0.4

6795726

2122813

4998.9

6795726

2122813

4999.5

0.6

6795577

2122832

5002.0

6795577

2122832

5002.6

0.6

6796007

2122828

4993.6

6796007

2122828

4994.2

0.6

0.0

Z

0.0

i

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

N
}\

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

U.S. Department of Energy
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Appendix A6. Frost Protection Lift Approval Package (continued)

FIELD DENSITY TEST
PROJECT: Moab UMTRA Project OTHER
LIFT IDENTIFICATION: UFL01140924-00 DATE: 9/25/2014
TEST ID NUMBER(S): #1
TEST LOCATION: P2 TEST METHOD: N/A DI5S56 x D6938
ASTM D6938 (DENSITY DETERMINATION) ASTM D1556 (DENSITY DETERMINATION)
Make/Model Troxler 3430  Gauge Serial # 28098 Testing Apparatus Calibrated Vol. (1bs/fi I 0
Last Calibration Date: 2/14/14 Bulk Density of sand (p ;) glem 2 s/fr3
Daily Standard Counts: Of-Cell Standard Mass of Sand to Fill Cone & Plate (M ;) £ g
Density 2275 Moisture 680 Mass of bottle & cone before filling|
Method A (Direct Transmission) _ cone, plate & hple I
Depth Setting 8 (inches) Count Time 1 (minutes) Mass of bottle & cone after filling
cone, plate & hole| g
Moisture Count 172 Density Count 1148 Mass of sand to fill con
g
Wet Density (p,) 130.1 (Ibs/fi’) Dry Density 1158 (lbs/i’) g
4
Moisture Density _ 14.4 _ (Ibs/fi’) Moisture Fraction _12.4 (%) 5
MOISTURE DETERMINATION g
ASTM D2216 @ 110° C or ASTM D4643 Test Hole Volume
Container ID V=(M,-M;)/p, em’
Mass of container & wet specimen Dry Mass of soil
M i) g M, =100 M,/ (w+ 100) g
Mass of container & dry spccimelm/ Wet Density
M| A g Po=(M;/V)x62.43 tbs/fi’
M,,) Dry Density
M 4 g pa=M,/V g/cm"
Dry Unit Weight
§s of container (M .) g Ve =pPax 6243 Ibs/fi’
ass of dry specimen (M ;)
M,=M_4-M., g Soil Description: Lt Brown Clay /j_.'lﬂ
Moisture content () Proctor 1D: Frost Protection #]2014)
w=(M, /M) x 100 0.0 % Standard Proctor (ASTM D698)
Dry Density (p 4 = (100 x p ,,)/(100 +w) Maximum Dry Density (y gmax) 119.0  (Ibs/ft’)
pd =( 100 x N/A )/c100+ NA = 1158  [lbsifi’ Optimum Moisture (i ,,,) 13.0 (%)

Note: Wet Density from ASTM D 1556 (p,) takes precedence aver ASTM D 6935 (p,.)
Required Moisture: 8.0 % to 18.0 %

Percent Compaction= p,; / ygmax x 100

1158 / 119.0 x 100 = 97.3 % Required Percent Compaction: 90.0 (%)
Comments: TEST RESULTS:
X Pass Date:  9/25/14
Failed Moisture
Failed Compaction Time: 1304
By: Beachem Bosh
(print) R (signature}
g
g w01
QA/QC APPROVAL DATE
Density Testing QC-F-002
DOE-EM/GIJRAC1783 File Index No. 43.8.2
Rev. 0 Page 3 of 1
U.S. Department of Energy Moab UMTRA Project Crescent Junction Disposal Cell Interim Completion Report Addendum D
Revision 0 December 2014 DOE-EM/GJRAC2040-D

Page A6-5



Appendix A6. Frost Protection Lift Approval Package (continued)

FIELD DENSITY TEST
PROJECT: Moab UMTRA Project OTHER
LIFT IDENTIFICATION: UFL01140924-00 DATE: 9/25/2014
TEST ID NUMBER(S): #2
TEST LOCATION: P1 TEST METHOD: N/A DI1556 x  D6938
ASTM D6938 (DENSITY DETERMINATION) ASTM DI1556 (DENSITY DETERMINATION)
Make/Model _Troxler 3430 Gauge Serial # 28098 Testing Apparatus Calibrated Vol. (tbs/fi*)

Last Calibration Date: 2/14/14 Bulk Density of sand (p ;) glem® st
Daily Standard Counts: Off-Cell Standard Mass of Sand to Fill Cone & Plate (M ;) £ g
Defistys 2298, {(doistorg) _ TGE0E Mass of bottle & cone before filling

Method A (Direct Transmission) cone, plate & hole| g
Depth Selting 8 (inches) Count Time _ 1 __ (minutes) Mass of bottle & cone after filling
— cone, plate & hole| g
Moisture Count 184 Density Count 1394 Mass of sand to fill con
&
Wet Density (p,) 122.6 (Ibs/fi’) DryDensity 107.1 (bs/ft®) g
g
Moisture Density  15.5  (Ibs/fi’) Moisture Fraction 14.5 (%) e
MOISTURE DETERMINATION g
ASTM D2216 @ 110° C or ASTM D4643 est Hole Volume
Container ID V=(M,-M;)/p, em’
Mass of container & wet specimen Dry Mass of soil
(M ) 2 My, =100 M;/(w+100) g
Mass of container & dry specimelm/ Wet Density
M A g P =(M;/V)x62.43 Ibsifi’
M,,) Dry Density
M 4 g pPa=My/V g/cmJ
Dry Unit Weight
$s of container (M) g Ya=pax62.43 Ibsifi’
ass of dry specimen (M)
M.,=M_-M, g Soil Description: Lt Brown Clay
Moisture content () Proctor ID: Frost Protection # 1 (2014)
w=(M, /M,)x 100 0.0 % Standard Proctor (ASTM D698)
Dry Density (p g = (100x p , )JA100 +w) Maximum Dry Density (y ;max) 1190 (lbs/ft’)
pd =( 100 x N/A )/clon+ N/A = 107.1 Ibsfﬁ" Optimum Moisture (i ,,,) 13.0 (%)

Nore: Wet Density from ASTM D 1556 (p,, ) takes precedence over ASTAM D 6938 (p,.)
Required Moisture: 8.0 % to 180 %

Percent Compaction= p,; / yzmax x 100

107.1 7 119.0 x 100 = 90.0 % Required Percent Compaction: 90.0 (%)
Comments: TEST RESULTS:
X Pass Date: _9/25/14
Failed Moisture
Failed Compaction Time: 1313

By: Mitch Hogan !~ Z a‘ 2@
{primy) (signtitire)

= Ly ey

- QA/QC APPROVAL DATE
Density Testing QC-F-002
DOE-EM/GIRAC1783 File Index No. 43.8.2
Rev. 0 Page :’ﬁ of 77
U.S. Department of Energy Moab UMTRA Project Crescent Junction Disposal Cell Interim Completion Report Addendum D
Revision 0 December 2014 DOE-EM/GJRAC2040-D
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Appendix A6. Frost Protection Lift Approval Package (continued)

DOE-EM/GJRAC2040-D

Moab UMTRA Project Crescent Junction Disposal Cell Interim Completion Report Addendum D
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Appendix A6. Frost Protection Lift Approval Package (continued)
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Appendix A6. Frost Protection Lift Approval Package (continued)
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Appendix A8.
Spoils Embankment

Standard Proctor Test Results Summary
Lift Approval Summary
Lift Approval Package



Appendix A8. Spoils Embankment Standard Proctor Test Results Summary

Maximum | Optimum
Dry Moisture
Date Date Density Content
Proctor ID # Sampled | Approved (IbAt%) (%) Soils Description
Spoils #1 (2014) 7/24/2014 8/4/2014 119.0 125 Tan Sandy Silt

U.S. Department of Energy
Revision 0 December 2014

Moab UMTRA Project Crescent Junction Disposal Cell Interim Completion Report Addendum D

Page A8-1

DOE-EM/GJRAC2040-D



Appendix A8. Spoils Embankment Lift Approval Summary

September 2014
-]
£ £ £ 2
S 2 c 2 _
& glzg ] —_ 8 § @ &
w 8 E CJ E < £ * 5 E G 2 £
] : zs|lzTo | f = "y =} o F S50 2
« 28|l |B |58 o . T > £ g IR
o =) SZ2|2E8|z8|v%| ¥e £ 28 A |22
B £ so|S8|Eg|yg|sl g 52| 55 |55
=] = ==2|83&|3&|83&|&¢F & w0 ® > = o
9/30/14 | USGH6140930-00 2 6519 | 6,519 N/A 1.0 FP#2(2014) 2 1 94.1
9/30/14 | USE66140930-00 2 6777 | 13,296 N/A 1.0 FP#2(2014) 3 8] 94.5
Average CAES Screen Passing Pixels (%) = N/A
Total Quantity Approved (yd®) = 13,296
Total # of Nuclear Density Guage Tests= 5
Total # of Moisture Tests = 4
Quantity per Moisture Test (yd®) = 3,324
Total Average Thickness (ft.)= 1.0
U.S. Department of Energy Moab UMTRA Project Crescent Junction Disposal Cell Interim Completion Report Addendum D
Revision 0 December 2014 DOE-EM/GJRAC2040-D
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Appendix A8. Spoils Embankment Lift Approval Package

LIFT APPROVAL FORM
PROJECT: Moab UMTRA OTHER
NW CORNER DATE: 9/30/2014
P 6796735 N. 2124736 E.
EW: 725 X 068 = 500
NS: 24 X 0364 = 100
Pa 6796623 N. 2124820 E.
EW: 725 X 0805 = 584
NS: 24 X 0975 = 212
B P3 /
' EW: X =/
Sk NS: X -/
P2 Py
) EW: N/ =
e NS: X/ =
75— J P AT
EW: X =
NS;, X =
ge 2 attached: ¥ N
IDENTIFY LOTS ABOVE
LIFT ID: USG66140930-00 NW CORNER: 6796835 N. 2124236 E.
Uncompacted Compacted
Thickness: 12" Thickness: N/A Debris Insp. By: N/A Date:  N/A  Time: N/A
NW CORNER of N/A EW Dimension N/A NS Dimension N/A
debris placement:
Lift Area (ft?): 176,015 Lift Volume (yd*): 6,519

_ | Comments: QC verified that the lift area was scarified prior to placement. QC performed a visual inspection and found the lift area to be less
than or equal to 1' above the last approved lift. QC performed moisture/ density tests with satisfactory results. On test # 2 (P1) QC performed a

correlation sandcone with satisfactory results.

Attached Forms: Grid Slope N/A Compaction Macro __N/A Print Screen N/A__ Moisture/ Density ___ X

KEYING INNOTES: N E 8§ W N/A MOISTURE/ DENSITY TESTS ID # (S): 1,2

LIFT APPROVED BY: Mitch Hogan/ / DATE: 9/30/2014 TIME: 1415
Lznd  ohsfuly
QA/QC APPROVAL < DATE
Density Testing QC-F-001
DOE-EM/GJRAC1783 File index No. 43.8.2
Rev. | Page s of 3 _
U.S. Department of Energy Moab UMTRA Project Crescent Junction Disposal Cell Interim Completion Report Addendum D
Revision 0 December 2014 DOE-EM/GJRAC2040-D
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Appendix A8. Spoils Embankment Lift Approval Package (continued)

FIELD DENSITY TEST
PROJECT: Moab UMTRA Project OTHER
LIFT IDENTIFICATION: USG66140930-00 DATE: 9/30/2014
TEST ID NUMBER(S): #1
TEST LOCATION: P2 TEST METHOD: DI1556 X D6938
ASTM D6938 (DENSITY DETERMINATION) ASTM DI556 (DENSITY DETERMINATION)
Make/Model Troxler 3430  Gauge Scrial # 28098 Testing Apparatus Calibrated Vol. (tbs/ft” )

Last Calibration Date: 2/14/14 Bulk Density of sand (p ;) glem’ s{ﬂ'j
Daily Standard Counts: og:Cell Standard Mass of Sand to Fill Cone & Plate (M ;) { g
Density 2274 Moisture 670 Mass of bottle & cone before filling

Method A (Direct Transmission) cone, plate & hole| g
Depth Setting 8 (inches) Count Time 1 (minutes) Mass of bottle & cone after filling
cone, plate & hole g
Moisture Count 212 Density Count __ 1242 Mass of sand to fill con
4
Wet Density (p,) 1269 (Ibs/fi’) Dry Density 108.4 (1bs/ft®) g
£
Moisture Density 185 (Ibs/fi*) Moisture Fraction 17.0 (%) e
MOISTURE DETERMINATION £
ASTM D2216 @ 110° C or ASTM D464, Test Hole Volume
- V=(M,-M;)/p, cm’
Mass of container & wet specimen / Dry Mass of soil
M 5) g M, =100 M,/ (w+ 100) g
Mass of container & dry specimen / Wet Density
(M y), g P =(M;/V)x 6243 Ibs/fr?
Mass ol‘wah’r ) Dry Density
M, =M g P 4 pa=M//V glem’
Dry Unit Weight
Mass af container (M ) g Ya=pax6243 Ibsifi?
Masgf dry specimen (M ;)
M,=M_ -M, g Soil Description: Brown Clay.
Moisture content (w) Proctor ID: Frost Protection # 2 (2014)
w=(M, /M,)x 100 0.0 % Standard Proctor (ASTM D698)
Dry Density (p 4 = (100 xp ,)A100+w) Maximum Dry Density (y s#max) 112.5 (Ibs/ft’)
pd =( 100 x N/A )/(100+ N/A = 108.4 ibs{ﬁ'" Optimum Moisture (i ;) 15.5 (%)
Note: Wet Density from ASTM D 1556 (p,,) takes precedence over ASTM D 6938 (p)
Required Moisture: __ 10.5 % to 205 %
Percent Compaction= p, / yymax x 100
108.4 + 1125 x 100 = 96.4 % Required Percent Compaction: 90.0 (%)
Comments: TEST RESULTS:
X Pass Date: _ 9/30/14
Failed Moisture
Failed Compaction Time: 0940
By: Mitch Hogan / 7
(print) (sighature)
/Dﬁoﬂﬁ%
QA/QC APPROVAL DATE
Density Testing QC-F-002
DOE-EM/GIRAC1783 File Index No. 43.8.2
Rev. 0 Page Z of 3
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Appendix A8. Spoils Embankment Lift Approval Package (continued)

FIELD DENSITY TEST
PROJECT: Moab UMTRA Project OTHER
LIFT IDENTIFICATION: USG66140930-00 DATE: 9/30/2014
TEST ID NUMBER(S): #2
TEST LOCATION: P1 TEST METHOD: _ X DI556 X D6938
ASTM D6938 (DENSITY DETERMINATION) ASTM DI1556 (DENSITY DETERMINATION)
Make/Model Troxler 3430 Gauge Serial # 28098 Testing Apparatus__Q  Calibrated Vol. (1bs/1®) 0.03784
Last Calibration Date: 2/14/14 Bulk Density of sand (p ;) 1.54  g/em 1 964 :'.bs/ﬁj
Daily Standard Counts: Og-Cell Standard Mass of Sand to Fill Cone & Plate (M) 16545 g
Density 2274 =~ Moiswre____ 670 Mass of bottle & cone before filling
Method A (Direct Transmission) cone, plate & hole| 7103.0 |g
Depth Setting 8 (inches) Count Time 1 (minutes) Mass of bottle & cone after filling
cone, platc & hole| 2541.5 |g
Moisture Count 208 Density Count 1279 Mass of sand o fill cone,
plate, & hole (M ;)| 4561.5 |g
Wet Density (p,) 1258 (Ibs/ft”) Dry Density 107.7 (Ibsift’® ) Mass of sand to fill hole| 2907.0 |g
Mass of wet soil & container| 3614.8 |g
wog o 3 G .
Moisture Density __18.1 _ (/bs/fi”) Moisture Fraction  16.8 (%) Mass of container] 89 ¢
MOISTURE DETERMINATION Mass of wet soil (M) | 3605.9 |g
ASTM D4643 Test Hole Volume
Container ID D-6 V=(M,-M,)/p, 1883 cm’
Mass of container & wet specimen Dry Mass of soil
(M s) 526.8 g My=100M;/(w+100) 3110.0 g
Mass of container & dry specimen Wet Density
(M .4) 483.8 g Pu=(M;/V)x6243 1196 [bsifi®
Mass of water (M ,,) Dry Density
M=M= My 43.0 g pa=My V17 glem’
Dry Unit Weight
Mass of container (M .} 214.1 g Ya=pax062.43 103.1 lbs{/’r’
Mass of dry specimen (M )
Mo=M 4 -M, 269.7 g Soil Description: Brown Clay.
Moisture content () Proctor ID: ____ Frost Protection # 2 (2014)
w=(M, /M) x100 15.9 % Standard Proctor (ASTM D698)
Dry Density (p 4 = (100 x p ,)A100 +w) Maximum Dry Density (y ymax) 112.5 (Ibs/ft%)
pd =( 100 x 119.6 )/(100+ 159 = 103.1 Ib.v/j’r3 Optimum Moisture (i ;) 15.5 (%)

Note: Wet Density from ASTM 1) 1536 (p,, ) takes precedence aver ASTM D 6938 (p.)
Required Moisture: _ 10.5 % to 205 %
Percent Compaction = py; / yymax x 100

103.1 + 1125 x 100 = 91.7 % Required Percent Compaction: 90.0 (%)
Comments: TEST RESULTS: :
Microwave oven power setting on HIGH. Initial time setting of 3 X Pass Date:  9/30/14

minutes and subsequent incremental drying periods of 1 minute until

S Failed Moisture
a change of 0.1 % or less of the initial wet mass of the soil.

Failed Compaction Time: 1342
By: Miteh Hogan / /7 b
(print) ~ (sigegtire)
R = pby
QA/QC APPROVAL DATE

Density Testing QC-F-002

DOE-EM/GJRAC1783 File Index No. 43.8.2

Rev. 0 Page 3 of >
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