
APPENDIX C 

INDEX AND PROCTOR TEST RESULTS



APPENDIX C-1 

LAB SUMMARY SHEETS
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S-ITH 6eT/irJcAt.  
SUMMARY OF LABORATORY TEST RESULTS 

SMI # 100548-3, JOB NUMBER: 00.084T 
Highland

Sample 

Type

V r t
Moisture 

(%)
Atterbergs 

LL / PL*

Proctor 

Max DD(cýf) / w(%)

Date: December 2, 2000

% Passing No. 200 Sieve

North Stockpile Bucket 4.6 35 /17 101.8 /16.6 65 

South Stockpile Bucket 4.2 33/16 104.5/15.2 51 

Borrow Area-Top Bucket 9.0 30/16 111.3/16.4 41 

Borrow Area-Slope Bucket 10.3 N.P. 106.5 /19.6 46 

Borrow Area-North Bucket 32/16 101.5/21.0 56 

Borrow Area-South Bucket 33/16 102.5 /20.0 57 

BA-NE Bucket 11.5 28/23 103.5/19.5 49 

BA-SE Bucket 8.7 32/17 99.0/21.0 62 

Test 1 Bag 17.6 43/18 69 

Test 2 Bag 16.0 

Test 3 Bag 21.0 

Test 4 Bag 17.1 41/16 70 

Test 5 Bag 17.6 

Test 6 Bag 15.5 

Test 7 Bag 16.7 

Test 8 Bag 19.3 

Test 9 Bag 20.2 

Test 10 Bag 16.2 42/18. 63 

Test 11 Bag 14.5 

Test 12 Bag 17.1 42/19 - 75 

Test 13 Bag 16.5 

Test 14 Bag 17.6 

Test 15 Bag 16.6 

Test 16 Bag 17.7

*LL = Liquid Limit 

N.P. = Non-Plastic

PL = Plastic Limit

JOB NAME:

Sample



JOB NAME:

SUMMARY OF LABORATORY TEST RESULTS 
SMI # 100548-2 JOB NUMBER: 01.026T Date: April 12, 2001

"Sample Sample Moisture Atterbergs Proctor % Passing No. 200 Sieve 

Type (%) LL / PL* Max DD(pcf) / w(%) 

BA MID Bucket 17.8 42/17 105.2/19.0 67 

BA LOW Bucket 18.3 40/16 106.2/18.4 45 

BA E1 Bucket 11.7 N/P 112.2/14.5 34 

BA E2 Bucket 15.6 29/21 105.0/18.2 53 

04/16/01 Test 1 Bag 12.7 34/15 51 

04/16/01 Test 4 Bag 12.8 34/15 47 

04/16/01 Test 12 Bag 13.1 40/15 52 

04/17/01 Tesi 5 Bag 16.7 39/17 58 

04/17/01 Test 7 Bag 20.1 41/17 62 

04/17/01 Test 11 Bag 17.5 36/15 46 

BA SA Bucket 11.9 34/18 107.0/17.6 53 

BA SI Bucket 11.5 34/16 105.3/18.2 63 

4/19/01Test I Bag 15.8 37/15 64 

4/19/01Test 8 Bag 11.7 37/18 60 

4/19/01Test 10 Bag 12.3 37/14 67 

4/20/01 Test 4 Bag 12.8 32/17 55 

4/20/01Test 6 Bag 15.0 36 / 17 63 

4/20/01Test 12 Bag 16.5 41/17 63 

5/01/01Test 2 Bag 15.6 41/19 59 

5/01/01 Test 3 Bag 16.3 37/21 60 

5/04/01 Test I Bag 18.1 44/24 60 

5/04/01Test 7 Bag 18.3 40/19 69 

5/04/01Test 15 Bag 18.0 41/20 59 

*LL = Liquid Limit PL = Plastic Limit 

N.P. = Non-Plastic



TO: CLINT STRACHAN 
FROM: JOSH WHITNEY 
DATE: JUNE 27, 2001 
PROJECT: 100548 

SUBJECT: Sample results for Atterberg Limits and No. 200 sieve wash 

SAMPLE ID LIQUID LIMIT PLASTIC PLASTICITY AMOUNT 
LIMIT INDEX FINER THAN 

NO. 200 SIEVE 
5/8/01-3 45.4 17.3 28.1 71.3 
5/8/01-6 40.3 17.2 23.1 65.4 
5/8/01 - 9 39.3 17.6 21.8 57.0 

5/10/01 -5 42.7 20.4 22.3 62.4 
5/10/01-6 36.1 19.3 16.8 53.8 
5/10/01-8 36.9 18.9 18.0 67.1 
5/15/01 -2 35.0 17.5 17.4 53.2 
5/15/01-5 37.1 20.1 17.0 64.0 
5/15/01-8 38.1 21.7 16.5 56.8 
5/17/01-1 41.1 24.2 17.0 89.1 
5/17/01-6 35.7 20.1 15.6 55.0 

5/17/01-10 33.1 19.3 13.9 58.3 
5/22/01-1- 39.7 18.3 21.4 82.7 
5/22/01:-7 36.4 20.5 15.8 59.6 

5/22/01 - 10 34.2 22.6 11.6 50.4 
5/22/01 - 13- 37.7 23.5 14.2 58.5 
5/22/01 - 16 32.2 18.5 13.8 79.6



APPENDIX C-2 

FRACTION PASSING NO. 200 SIEVE



Amount Passing the No. 200 Sieve 
Shepherd Miller, Inc 

Sample Information 

Date 20-Nov-00 

Project Highland - Exxon 

Job Number 100548-03 

Sample Location NE side on Main Borrow Area 

Sample Identification 

Sample Type Surface Grab Sample 

Soil Description med brn sandy CLAY w/ shale 

Tested By GVH 

Results 

Preparation Method Used (A or B) A 

Approximate Washing Time (min) 20 

Initial Dry Mass of Soil (g) 115.6 

Dry Mass of Soil After Washing (g) 44.9 

Mass of Drying Pan (g) 13.7 

jAmount Finer than No. 200 Sieve (%) 61.2



Amount Passing the No. 200 Sieve 
Shepherd Miller, Inc 

Sample Information 

Date 13-Dec-00 

Project Highland 

Job Number 100548-3 

Sample Location Sandcone Test 

Sample Identification sampled by CLS on Oct. 30; #4 

Sample Type Baggie 

Soil Description greyish bm sandy clay w/ shale frag 

Tested By GVH 

Preparation 

Deflocculation Agent Used (yes or no) No 

Type of Deflocculation Agent N/A 

Deflocculation Soaking Time (hours) N/A 

Measurements prior to washing 

Drying Pan Identification B 

Drying Pan Mass (g) 13.8 

Initial Dry Mass of Soil + Pan (g) 156.2 

Measurements after washing 

Approximate Washing Time (min) 25 

Drying Pan Identification B 

Drying Pan Mass (g) 13.8 

Dry Mass of Washed Sample + Pan (g) 61.1 

Results 

lAmount Finer than No. 200 Sieve (%) 66.8

P:\OO-400\Forms\#200 Wash.xls



Amount Passing the No. 200 Sieve 
Shepherd Miller, Inc 

Sample Information 

Date 15-Dec-00 

Project Highland 

Job Number 100548-3 

Sample Location Sandcone Test 

Sample Identification sampled by CLS on Oct. 30; #2 

Sample Type Baggie 

Soil Description med brn sandy CLAY 

Tested By GVH

Preparation 

Deflocculation Agent Used (yes or no) No 
Type of Deflocculation Agent N/A 

Deflocculation Soaking Time (hours) N/A 

Measurements prior to washing 

Drying Pan Identification E 

Drying Pan Mass (g) 13.8 
Initial Dry Mass of Soil + Pan (g) 157.7 

Measurements after washing 

Approximate Washing Time (min) 25 

Drying Pan Identification E 

Drying Pan Mass (g) 13.8 

Dry Mass of Washed Sample + Pan (g) 51.6 

Results 

IAmount Finer than No. 200 Sieve (%) 73.7

P:\OO-400\Forms\#200 Wash.xls



Amount Passing the No. 200 Sieve 
Shepherd Miller, Inc 

Sample Information 

Date 15-Dec-00 

Project Highland 

Job Number 100548-3 

Sample Location Sandcone Test 

Sample Identification sampled by CLS on Oct. 30; #6 

Sample Type Baggie 

Soil Description lite brn sandy CLAY 

Tested By GVH

Preparation 

Deflocculation Agent Used (yes or no) No 

Type of Deflocculation Agent N/A 

Deflocculation Soaking Time (hours) N/A 

Measurements prior to washing 

Drying Pan Identification H 

Drying Pan Mass (g) 13.7 

Initial Dry Mass of Soil + Pan (g) 129.6 

Measurements after washing 

Approximate Washing Time (min) 30 

Drying Pan Identification B 

Drying Pan Mass (g) 13.8 

Dry Mass of Washed Sample + Pan (g) 51.7 

Results 

IAmount Finer than No. 200 Sieve (%) 67.3

P:\OO-400\Forms\#200 Wash.xis



Amount Passing the No. 200 Sieve 
Shepherd Miller, Inc 

Sample Information 

Date 17-Dec-00 

Project Highland 

Job Number 100548-3 

Sample Location Sandcone Test 

Sample Identification sampled by CLS on Oct. 30; #9 

Sample Type Baggie 

Soil Description med brn sandy CLAY w/ shale frag 

Tested By GVH

Preparation 

Deflocculation Agent Used (yes or no) No 

Type of Deflocculation Agent N/A 

Deflocculation Soaking Time (hours) N/A 

Measurements prior to washing 

Drying Pan Identification A 

Drying Pan Mass (g) 13.8 

Initial Dry Mass of Soil + Pan (g) 131.8 

Measurements after washing 

Approximate Washing Time (min) 20 

Drying Pan Identification G 

Drying Pan Mass (g) 13.7 

Dry Mass of Washed Sample + Pan (g) 47.8 

Results 

IAmount Finer than No. 200 Sieve (%) 71.1

P:\OO-400\Forms\#200 Wash.xls



APPENDIX C-3 

ATTERBERG LIMITS



Atterberg Limits Test Form 
Shepherd Miller, Inc.

Date 17-Nov-00 

Project Highland 

Job Number 100548-3 

Sample Location NE side of main borrow area 

Sample Identification 

Soil Description med bm sandy CLAY w/shale 

Sample Type Bucket Grab Sample 

Tested By GVH 

Preparation (Wet or Dry) Wet 

Liquid Limit Determination 

Can Number A5 A3 A6 

Mass of can (g) 10.90 10.93 10.95 

Mass of wet soil + can (g) 28.70 44.27 44.59 

Mass of dry soil + can(g) 23.48 34.29 34.26 

Water content (%) 41.5 42.7 44.  

No. of blows, N 36 24 19 

Plastic Limit Determination 

Can Number Al1/L1 A12/L2 

Mass of can (g) 15.41 15.47 

Mass of wet soil + can (g) 23.13 21.71 

Mass of dry soil + can(g) 21.66 20.58 

Water content (%) 23.5 22.1

0 

M 
3:

50 

49 

48 

47 
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42 

41 

40 

39 

38 

37 

36 

35
10 2f5 No. of Blows, N

Results 

Liquid Limit 431 
Plastic Limit jzz' 
Plasticity Index 20

P:\OO-400\Forms\atterbergjlimitstest

Liquid Limit

100



Atterberg Limits Test Form 
Shepherd Miller, Inc.

Date 21-Nov-00 

Project Highland 

Job Number 100548-3 

Sample Location SE side of main borrow area 
Sample Identification 

Soil Description med bm sandy lean CLAY 
Sample Type Bucket Grab Sample 

Tested By GVH 

Preparation (Wet or Dry) Wet 

Liquid Limit Determination 

Can Number A6 A5 A12 
Mass of can (g) 10.95 10.90 11.04 

Mass of wet soil + can (g) 33.64 35.96 35.97 

Mass of dry soil + can(g) 27.06 28.60 28.34 

Water content (%) 40.8 41.6 44.1 

No. of blows, N 35 24 16 

Plastic Limit Determination 

Can Number A1l/L2 A4/L3 

Mass of can (g) 15.46 15.48 

Mass of wet soil + can (g) 25.81 23.04 

Mass of dry soil + can(g) 24.05 21.81 

Water content (%) 20.49 19.43

C) 

0 
C) 

C) 
'U

50 

49 

48 

47 

46 

45 

44 

43 

42 

41 

40 

39 

38 

37 

36 

35
100

Results 

Liquid Limit -41

Plastic Limit Z I 
Plasticity Index 22

P:\OO-400\Forms\atterbergjlimitstest



Atterberg Limits Test Form 
Shepherd Miller, Inc.

Ishaded cells are calculated - DO NOT CHANGE THEM I

Date 14-Dec-00 

Project Highland 

Job Number 100548-3 

Sample Location Sandcone Test 

Sample Identification sampled by CLS on Oct 30; #2 

Soil Description med brn sandy CLAY 

Sample Type Baggie 

Tested By GVH 
Preparation (Wet or Dry) Wet Sieve 

Liquid Limit Determination 

No. of blows, N 29 22 15 

Can Number A3 A6 A10 
Mass of can (g) 10.92 10.95 11.01 

Mass of wet soil + can (g) 30.23 30.22 34.63 

Mass of dry soil + can(g) 24.23 24.04 26.84 

Water content (%) 45.1 47.2 49.2 

Plastic Limit Determination 

Can Number A8 A5 

Mass of can (g) 15.43 15.20 

Mass of wet soil + can (g) 21.35 21.04 

Mass of dry soil + can(g) 20.43 20.14 

Water content (%) 18.4 18.2

0 

L)

50 

49 

48 

47 

46 

45 

44 

43 

42 

41 

40 

39 

38 

37 

36 

35

Results 

Liquid Limit 4I 

Plastic Limit /8 

Plasticity Index 28

P:\00-400\Forms\100548 Atterberg Bag #2.xls

Liquid Limit

100



(

Atterberg Limits Test Form 
Shepherd Miller, Inc.

shaded cells are calculated - DO NOT CHANGE THEM 

Date 18-Dec-00 

Project Highland 

Job Number 100548-3 

Sample Location Sandcone Test 

Sample Identification sampled by CLS on Oct 30; #4 

Soil Description greyish bm sandy CLAY 

Sample Type Baggie 

Tested By GVH 

Preparation (Wet or Dry) Wet Sieve 

Liquid Limit Determination 

No. ol blows, N 28 21 18 

Can Number A4 All A12 

Mass of can (g) 11.13 11.04 11.04 

Mass of wet soil + can (g) 24.62 31.09 28.12 

Mass of dry soil + can(g) 20.66 25.04 22.83 

Water content (%) 41.6 43.2 44.9 

Plastic Limit Determination 

Can Number A7 A9 

Mass of can (g) 15.42 15.49 

Mass of wet soil + can (g) 21.51 22.00 

Mass of dry soil + can(g) 20.56 20.93 

Water content (%) 18.5 19.7

C 

C 
0 
C.) 

4)

50 

49 

48 

47 

46 

45 

44 

43 

42 

41 

40 

39 

38 

37 

36 

35

Results 

Liquid Limit -4z 
Plastic Limit / /7 
Plasticity Index 2 3

P:\00-400\Forms\100548 Atterberg Bag #4.xls

(

100



Atterberg Limits Test Form 
Shepherd Miller, Inc.

Ishaded cells are calculated - DO NOT CHANGE THEM I

Date 18-Dec-00 

Project Highland 

Job Number 100548-3 

Sample Location Sandcone Test 

Sample Identification sampled by CLS on Oct 30; #6 

Soil Description lite brn sandy CLAY 

Sample Type Baggie 

Tested By GVH 
Preparation (Wet or Dry) Wet Sieve 

Liquid Limit Determination 

No. of blows, N 27 22 15 
Can Number A9 A10 A6 

Mass of can (g) 15.49 15.36 15.35 

Mass of wet soil + can (g) 30.33 34.89 34.69 

Mass of dry soil + can(g) 26.14 29.21 28.86 

Water content (%) 39.3 41.0 43.2 

Plastic Limit Determination 

Can Number A8 A5 

Mass of can (g) 15.44 15.20 

Mass of wet soil + can (g) 21.47 21.58 

Mass of dry soil + can(g) 20.51 20.50 

Water content (%) 18.9 20.4

0

50 

49 

48 

47 

46 

45 

44 

43 

42 

41 

40 

39 

38 

37 

36 

35

10

Results 

Liquid Limit 140 
Plastic Limit 2,0 
Plasticity Index 2-O

P:\00-400\Forms\1 00548 Atterberg Bag #6.xls

Liquid Limit

100



Atterberg Limits Test Form 
Shepherd Miller, Inc.

shaded cells are calculated -DO NOT CHANGE THEM 

Date 19-Dec-00 

Project Highland 

Job Number 100548-3 

Sample Location Sandcone Test 

Sample Identification by CLS on Oct 30, 00; H9 

Soil Description med bin silty CLAY w/shale 

Sample Type Baggie 

Tested By GVH 

Preparation (Wet or Dry) Wet Sieve 

Liquid Limit Determination 

No. of blows, N 30 23 18 

Can Number A12 A3 A7 

Mass of can (g) 15.41 15.26 15.43 

Mass of wet soil + can (g) 29.67 38.51 33.79 

Mass of dry soil,+ can(g) 25.43 31.39 28.06 

Water content (%) 42.3 44.1 45.4 

Plastic Limit Determination 

Can Number Al A2 

Mass of can (g) 15.42 15.43 

Mass of wet soil + can (g) 21.43 21.81 

Mass of dry soil + can(g) 20.51 20.82 

Water content (%) 18.1 18.4

0 

U 
C) 
(U

50 

49.  

48 

47 

46 

45 

44 

43 

42 

41 

40 

39 

38 

37 

36 

35

Results 
Liquid Limit 4 3 

Plastic Limit / 9 
Plasticity Index 2_7

P:\00-400\Forms\Calc Atterbergl

100



APPENDIX C-4 

STANDARD PROCTOR TESTS
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MOISTURE-DENSITY RELATIONSHIP 
Test Method ASTM D-698 Method A 

Job No 00.084T Date 11/5/00 
Project SMI 100548-3 Highland

-1 

I I 

I I

Source of Material Borrow Area-North 
5-gallon bucket sample 
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MOISTURE-DENSITY RELATIONSHIP 
Test Method ASTM D-698 Method A 
Job No 00.084T Date 10/26/00 
Project SMI 100548-3 Highland

Source of Material Borrow Area-South 
5-gallon bucket sample 

Soil Description SILT with SAND 
vf. gr.. trace gravel, GRAY
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MOISTURE-DENSITY RELATIONSHIP 
Test Method ASTM D-698A 

Job No 00.085T Date 12/5/00 

Project SMI 100711
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Compaction Test Form 
Shepherd Miller, Inc 

Okay to change shaded cells 

Date 20-Nov-00 

Project Highland - Exxon 

Job Number 100548-03 

Sample Location SE side on Main Borrow Area 

Sample Identification 

Sample Type Surface Grab Sample 

Soil Description med brn sandy lean CLAY 

Tested By GVH 

Rock Correction? Not Required

Proctor Method Standard 

Procedure (A,B, or C) A 

Mold Weight (g) 2080.4 

Mold Diameter (in) 3.992 

Mold Height (in) 4.585 

Mold Volume (ft3) 0.03321

Laboratory Testing Determinations 

Target Water Content 0 +2 +4 -2 

Mass of soil + mold (g) 3945.0 3981.1 3937.5 3838.2 

Drying Pan Identification E A I G 

Mass of pan for drying (g) 13.8 13.7 13.5 13.8 

Mass of wet soil + pan (g) 247.5 213.6 280.9 286.9 

Mass of dry soil + pan (g) 209.9 178.8 229.1 248.4 

Calculated Density and Moisture Content 

I Moist Unit Weight (ib/ft3) 1 123.8 1 126.2 1 123.3 1 116.7 N/A

IDry Unit Weight (lb/ft3) 1 103.9 104.2 99.4 100.2 N/A
Moisture Content (%) 1 19.2 1 21.1 1 24.0 16.4 N/A I

Max Dry Density: /6) , 3 

Optimum Moisture: 2:.5.3 

Zero Air- Voids Data 

Dry Unit Weight (lb/ft3) 105 104 103 99 

Corresponding Moisture (%) 21.7 22.3 22.9 25.3 
Specific Gravity =12.65 

(assunied)

PAOO-400\Forms\Calculated Proctor

Moisture-Density Curve

105.0 _ _ 

104.0 

103.0 --. . - - • ---. ..... ... . ...  S103.0 

"u 102.0 
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100.0 

99.0 , , 

16.0 17.0 18.0 19.0 20.0 21.0 22.0 23.0 24.0 25.0 

Moisture (%)



Compaction Test Form 
Shepherd Miller, Inc 

Okay to change shaded cells 

Date 14-Nov-00 

Project Highland - Exxon 

Job Number 100548-03 

Sample Location NE side on Main Borrow Area 

Sample Identification 

Sample Type Surface Grab Sample 

Soil Description med bm sandy Clay w/shale 

Tested By GVH 

Rock Correction? Not Required

Proctor Method Standard 

Procedure (A,B, or C) A 

Mold Weight (g) 2080.4 

Mold Diameter (in) 3.992 

Mold Height (in) 4.585 

Mold Volume (ft3) 0.03321

Laboratory Testing Determinations 

Target Water Content +2 -2 +4 0 

Mass of soil + mold (g) 3961.6 3878.7 3967.2 3928.4 

Drying Pan Identification A B E D 

Mass of pan for drying (g) 13.7 13.7 13.6 13.7 

Mass of wet soil + pan (g) 297.5 379.6 342.9 312.8 

Mass of dry soil + pan (g) 250.6 326.2 282.5 266.3 

Calculated Density and Moisture Content 

Moist Unit Weight (Ib/ft') 124.9 119.4 125.3 122.7 N/A 

Dry Unit Weight (lb/ft3) 104.2 102.0 102.3 1 103.6 N/A

Max Dry Density: / ow. Z2

Optimum Moisture: /7.7

Zero Air-Voids Data 

Dry Unit Weight (lb/fi3) 104.5 104 103 102 

Corresponding Moisture (%) 21.6 21.9 22.4 23.0 

Specific Gravity = 2.62 
(assumed)

P\O0-400\Forms\Calculated Proctor

Moisture-Density Curve 

104.5 , 

104.0 _-- -.  
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103.0 .. ..  

g 102.5 

102.0 __. .  

101.5 
16.0 17.0 18.0 19.0 20.0 21.0 22.0 23.0

Mloisture (%)

Moisture Content (%) 19.8 17.1 22.5 18.4 N/A
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3oil Description SILTY-CLAY 

TEST RESULTS 
Maximum Dry Density 105.2 pcf 

- Optimum Moisture Content 19.0 %
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- TEST RESULTS 

Maximum Dry Density 11 2.2 pcf 

IOptimum Moisture Content 14.5 % 
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JRE-DENSITY RELATIONSHIP 
rest Method ASTM D-698A 

Job No 01.026T -Date 04/23/01 
Project SMI 100548-2 

Source of Material 5-Gallon 
bucket sample; BA SA 

Soil Description SILTY-CLAY 

TEST RESULTS 
Maximum Dry Density 107.0 pcf 

_ Optimum Moisture Content 17.6 %
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Test Method-ASTM D-698A 
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Source of Material 5-Gallon 
bucket sample; BA SI 

Soil Description- SILTY-CLAY 
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Water Content Test Form 
Shepherd Miller, Inc

Sample Information 

Date 11-Dec-00 

Project Highland 

Job Number 100548-3 

Sample Type Baggie From Sandcone 

Sample Comments sampled by CLS on Oct 30, 00 

Tested By GVH

Test Data 

Sample Identification Test #2 Test #7 Test #1 Test #4 Test #10 Test #9 Test #3 Test #5 Test #8 Test #6 

Drying Pan Identification I D C B G A J L K H 

Mass of Drying Pan (g) 13.5 13.7 13.8 13.8 13.8 13.8 13.7 13.8 13.4 13.8 

Moist Mass of Soil & Pan (g) 301.2 302.9 309.1 317.4 301.0 302.8 304.8 291.1 314.8 279.5 

Dry Mass of Soil & Pan (g) 257.3 259.1 262.9 275.1 258.9 255.1 262.5 253.5 264.2 240.3 

Water Content (%) 18.0 17.8 18.5 16.2 17.2 19.8 17.0 15.7 20.2 17.3

P:\oo-400\Forms\#200 Wash.xls



Water Content Test Form 
Shepherd Miller, Inc

Sample Information 

Date 14-Dec-00 

Project Highland 

Job Number 100548-3 

Sample Type Sandcone Baggies 
Sample Comments sampled by GVH on Oct 31,00 

Tested By GVH

Test Data 

Sample Identification Test #5 Test #4 Test #2 Test #3 Test #1 

Drying Pan Identification L J G K C 

Mass of Drying Pan (g) 13.8 13.8 13.8 13.4 13.7 

Moist Mass of Soil & Pan (g) 268.9 292.6 311.2 273.2 307.1 

Dry Mass of Soil & Pan (g) 235.5 255.4 260.4 226.9 255.7 

Water Content (%) 15.1 15.4 20.6 21.7 21.2

P:\OO-400\Forms\#200 Wash.xls

,



APPENDIX D 

FIELD COMPACTION TEST RESULTS



APPENDIX D-1 

SAND CONE TESTS
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Project: &1H4JLA412 100 543- 3 
Area: 

SHEPHERD MILLER Tested By: 4, 6AJH 

i INCORPORATED Date: 27 0C 0o 

SAND CONE TEST FORM 1o z
__Visual Description of Soil: 

Material Type: 

Location of Sample:

Ir -.J Lt7-l 0

Laboratory Data from Field Test 

Test No. I 3 4 

Moisture Can No. .b44) (t. , (ba-q) 

Wt. of can i9 ".2..  

Wt. of can + wet soil , /7 
Wt. of can + dry soil • S----,i 

Wt. of water 41C. ) 

Water content,% 7 (1• " ' 

Field Data 

Test No. 1_ 1 

Unit wt. of sand '>- 5t:..4 . .... .  

Wt. of jug + cone before use j : I I/A67 . !" 

Wt. of jug + cone after use yO4 .., 4.,1 

Wt. of sand used (hole + cone) b,Ž ,71.  

Wt. of sand in cone ... :".) " 

Wt. of sand in hole n252 21 ,.2.f.  

Volume of hole 0-.0269 i , :,Z 6. -

Wt. of soil I1 ... ' I .  

Test Results 

Test No. 
A , : 

Wet Density (pcf) 17 I7.j k97. it0 

Dry Density (pcf) J~. ~ . 2.  
Moisture Content (%) j 9.6 / 11,7

Notes: 

flt)~ 

S7,w,D<,. (a/)

6�, 13-i-I

107 

16

(, 14+1

IL 

I � 
/ 

�. 3

134 
9 1.

0O7 
I9

�/M�L r P PFile:

A•mis4 blmwyt
rý ýom -Vý IL

SO 1,1+k -eý, ý clý -(ý 1, 1 n I a(2v0,-.,A ar-F,.&

F+ 1.5, 1 "D+ IF•+1) 1,4+1t

rjý55 Ir-AlL P, P• PFile: SAND-C.DWG



Project: 1464LA-NP 100 54 3-Z 
Area: 

SHEPHERD MILLER Tested By:______________ 
INCORPORATED Date: 2-7 O&T o0 

SAND CONE TEST FORM
Visual Description of Soil: 
Material Type: 

Location of Sample:

Laboratory Data from Field

Q. .J LiDF 0

Test
Test No./ i 7 

Moisture Can No..J.'4< 6k-• .  

Wt. of can 0b O.07. 4AZ..  

Wt. of can + wet soil _-7.-.  
Wt. of can + dry soil L!AL ,, S )* 41.t -

Wt. of water "_ ___ ___ _ 

Water content,% l6, ' l.0 l .. [ 

Field Data 
Test No. 7 "7 8 
Unit wt. of sand - . ... " -3 

Wt. of jug + cone before use1b )5 \75 - ....(' : 

Wt. of jug + cone after use ( 7,/,• •,'7, 

Wt. of sand used (hole + cone) - •.7/ 6. "7 _7,2__(7 

Wt. of sand in cone O - -... -_ 

Wt. of sand in hole & 'p4 7 t ".  

Volume of hole 0 .:: O.>•2• 0)' . . .  

Wt. of soil l 3,7I 3.(0 --,17 2,74

Test Results 
t7 

Test No. 5 I 7 i 5 
Wet Density (pf)_____, ______1-7 2 _.________,I____ 

i (pcf) .i "- 3 1').  
Dry Density (pcf) 1i.0 7I-3 j JO.3 

Moisture Content() .QjI

Q+tl, 1'
Notes: Lc 01on

Oa~i-•o ', ,/c •',
'Os 
:9

107 I �) V 
I -, 

loLl

�/ 

�5.S

F P P PFile: SAND-C.DWG

rt--, Aovo ,'ýIL

P+1, jz+ I 0-t-0.5 
'1-74-0,5 A61

FAS5 / rý/ 141L. ?' P P PFile: SAND-C.DWG



IProject: _lAp 

Area: 

SHEPHERD MILLER Tested By: 

i INCORPORATED Date: E0 o 50 

SAND CONE TEST FORM FW, I

Visual Description of Soil: 
Material Type: e.4 Q 0 

Location of Sample: SnAýý 

aQ-yo Test 

Laboratory Data from Field Test

Water content,%

-J 

4
i~1 U4

Field Data 

Test No. I .- 4 

Unit wt. of sand , 

Wt. of jug + cone before use r5. . 4-7 1 "

Wt. of jug + cone after use 5*'•€ I ? , 

Wt. of sand used (hole + cone) 5.090 5 7 5733 
Wt. of sand in cone -.' --------- -N 

Wt. of sand in hole -,ZO 2.17 2,57 ,/ 2./$ 

Volume of hole 0- 02-?5 O.cOZ32 " 

Wt. of soil _,___ _________________. __________ 

Test Results 

Test No. . 3 

Wet Density (pcf) 2.7 l.4 ob.  

Dry Density (pcf) 97..6 I 6.) 102.,,0 100.3 

Moisture Content (%) • J "' I,- i 0 6.2

Notes: May, (U4 (?4) 
O0- vi /h

Uvs i4� Ai L

20 
5"3.8S

F

104* 
20 

92s.4

F

107 104 
2(0

P
File: SAND-C.DWG

Test No.

Moisture Can No.  

Wt. of can 

Wt. of can + wet soil

Wt. of can + 

Wt. of water

0 - ; /2-7



Project: L-k LAcJ]9 
Area: 

SHEPHERD MILLER Tested By:_ ____ 
i INCORPORATED Date: 3 ---TOO 

SAND CONE TEST FORM -
Visual Description of Soil: 
Material Type: 

Location of Sample:

'4J 'J 'OV

(,1+(, D1d 3 
Laboratory Data from Field Test 90-3 9Y,117 P, ý I +I
Test No. 9 7 

Moisture Can No. _ ___--....  

Wt. of can .O.. --.  

Wt. of can + wet soil -. 2A-0 Z.09 

Wt. of can + dry soil 

Wt. of water 

Water content,% 

Field Data 

Test No. 7 

Unit wt. of sand 

Wt. of jug + cone before use N. 6:5 11 25 13 Z1 1 

Wt. of jug + cone after use 5. 7-68 .6.8
Wt. of sand used (hole + cone) -5, ',l.  

Wt. of sand in cone 3,71 . ...  

Wt. of sand in hole 2.29 '249 , Z,.6 
Volume of hole O.0Z4S +.2O3 •. 2Z 

wt. of soil 2.6! o ".07 r t- _,_o -f--o77 

Test Results 

Test No. 5 76 f 7 8 
Wet Density (pcf) 0o6.7 (1 •' 0 (C 7, Z.  

Dry Density (pcf) -Z, , 9o5 I 10/. -, 

Moisture Content (%) /5.7 17. 3 " 17.-6 2

Notes: (l4i� d4 

.s.A 4)

?ASSrAt

104 
27

((j5 
'9 

95-

p

1'c 

9-.7

File: SAND-C.DWG

ONisk bVavýl W&ý Cýý4

P F

I ý~• -" I
'S'04k zllel I'Ll- _iýi'%A (XCIA

104 
Z7.0



Project: f41 /.  

Area: 

SHEPHERD MILLER Tested By:_______ 
I INCORPORATED Date: 30 Wt" 06 

SAND CONE TEST FORM
Visual Description of Soil: 
Material Type: 

Location of Sample:

( 0 V e-4 LWFT 2-

Laboratory Data from Field Test fZ. lI 'ýp - , / 3 t- I

Test No.  

Moisture Can No. ( 
Wt. of can ,. (0?2. ( Z.  

Wt. of can + wet soil 2.-7. 2.4 

Wt. of can + dry soil 

Wt. of water 

Water content,% 

Field Data 

Test No.  

Unit wt. of sand ...  

Wt. of jug + cone before use __. _____-_____,___ 

Wt. of jug + cone after use 8.9.4 
Wt. of sand used (hole + cone) , 

Wt. of sand in cone _ ,- _ _ _ _ "_ _ _ _ 

Wt. of sand in hole 1, .,. ' 
,Volume of hole 7-1235 

Wt. of soil "2,_70 _ _ _ _ _ _ _ _ _ 

Test Results 

Test No. /0 

Wet Density (pcf),N •, , 4. 
Dry Density (pcf) 91I, -5 

Moisture Content (%) " ,

Notes: \AA ?X i/6-4 
26 

92.z

/04 
c0 4 
1"'

F'
File: SAND-C.DWG



Project: lOO'4•-L 

Area: L44LJ9fS 582d riL ___ 

SHEPHERD MILLER Tested By: 6vJ--) Cltc&k4 

INCORPORATED Date: -1 OCT 2067- , LCS 

SAND CONE TEST FORM I -f I

Visual Description of Soil: 6 '", vs iLXcA sil,51 CLAY( V/ 

Material Type: I-Jef • Q 

Location of Sample: 'AC& C{.4. 4A.-t 

Laboratoy Data from Field Test

LwLt ae

'?, I C)

Test No. Z T 

Moisture Can No. _-_ _ _ __ __ 

Wt. of ., 0.02 --------

Wt. of can + wet soil ( Z,) 257 Z-99 /4z 2.24 2.49 

Wt. of can + Z soil __ 

L!.5 2-.Zz 2-47 

Field Data 

Test No. Z 3 45 

Unit wt. of sand (93'( 0 . .. -) 

Wt. of jug + cone before use( bl 14.17 12.,- I 1. G3 1019 ..05 

Wt. of jug + cone after use Ll 8.4, 6.67 5.77 4.57 3.Z6 

Wt. of sand used (hole + coA'J 5.71 5.9 .56.6 5.(2 5.79 

Wt. of sand in cone (ib1 -- 70 -... ..  

Wt. of sand in hole db' 2.of 2.28 2.10 ] 9.9. 2, o 

Volume of hole 1. 5 0.44 0.0Z3( 0.0205 

wt. of soil (We-) L) 2.5 Z_ _ _ 9 Z.0 j 2.ZZ .47 

Test Results 

Test No. I__- _3 {5 
Wet Density (pcf) 118. IZI.7 1127.6 10S,2 IO.(o 

Dry Density (pcf) 357. ____ _, __ 32.5 .- . I 

Moisture Content (%) Z. 20. 6 2.1.7 15.4 15.1

Notes: 

lIv x re) 102 

2 I
104

97.o

?As/ F•/•L

IA (1

Ldo

104t

20

90.7

F File: SAND-C.DWG 

F

Ptl,5, I0+1 67 11 +-.1



Project: .41LA¶$•v 1004f- 3 

Area: 

SHEPHERD MILLER Tested By: 
"INCORPORATED Date: '4 rOV 00 

SAND CONE TEST FORM
Visual Description of Soil: 
Material Type: 

Location of Sample:

Laboratory Data from

WotLe 1i 1, 44 1 
k .11-1 4

IL +iOO, 1O0+00 

held Test
L+-(OQ )10

Test No. 4 4 
Moisture Can No. .  

Wt. of can 7 . . . . . . . .  

Wt. of can + wet soil h 2. 4." 2-6.  

Wt. of can + dry soil 

Wt. of water 

'Water content,% 

Field Data 

Test No. , 

Unit wt. of sand - jY- & ..  

Wt. of jug + cone before use 1A4, H. I 

Wt. of jug + cone after use J -,2 S. G95 5 2--7 
Wt. of sand used (hole + cone) .6.7 
Wt. of sand in cone -3), 70-o 

Wt. of sand in hole '2", I 2. o6 173 

Volume of hole :p~2I 22.C 0- 0 7I 
Wt. of soil 2, -. " +5 2 2, 

Test Results 

Test No.  

Wet Density (pcf) 117. 4- u14,. hi.6 
Dry Density (pcf) 9g. I 92.- &,5 (0i.  
Moisture Content (%) 17. gI 16.0 " Z1. 0 " 17M 1

Notes: V'J. 61%) 
ivw,) 44-~j 

455x A4j I L

1-) 

95.1 

P

f9 

934 

P

Zj 
I� 

£8.o 

F

I) 

96P6 

P
File: SAND-C.DWG

- --- _ ý,Z

J+t00,Jl•.+tx ýQ+(0o, 12.



Project: ('416itAiJQ 
Area: 

SHEPHERD MILLER Tested By: 645 
INCORPORATED Date: _______ ______ 

SAND CONE TEST FORM 
Visual Description of Soil: 

Material Type: 

Location of Sample: /.-r f-
Lb o) 1F3 

Laboratory Data from Field Test 4,1

Test No. [ .5 7 

Wt. of .er.. ~~~-

Wt. of can + wet soil (1h) ,, LoZ. . 2..  

Wt. of can + dry soil ___ 

Wt. of water 

Water content,% ;____ 

Field Data 

Test No.  

Unit wt. of sand 

Wt. of jug + cone before use 12-7.7 t 61 1 I Z.2 i,1-7 

Wt. of iug + cone after use 7'.04 C' 3 4,6.9 7.08 

Wt. of sand used (hole + cone) .,4 -. 08 4.  

Wt. of sand in cone .70 

Wt. of sand in hole ,.i2S ..-<Z.  

Volume of hole o. i 0OZ54 0. 0ýZF,1 0.0-'55 

Wt. of soil 1 - 7 , 20 -2..52

Test Results -e;i-431 

Test No.  

Wet Density (pcf) ZO-7 16. 3- i I•- .4 
Dry Density (pcf) Io'.4 100.8 97. 4 
Moisture Content (%) 1' 17. 15 J l•.7 "-19.3

Notes: ,2& (kPj ) 

1,q

96.0

P

21 
to£ ZK))

90.7

F F

File: SAND-C.DWG

I

•)-l- 1) 11.4)



Project: 4•P•.AJ2 

Area: 

SHEPHERD MILLER Tested By: 

"INCORPORATED Date: k cJOD-.  

SAND CONE TEST FORM F 3 • 

Visual Description of Soil: 

Material Type: 

Location of Sample: L.

IQ, 12
Laboratory Data from Field Test ko'I's (L rr )

Test No. I 02} 

Moisture Can No. I 
Wt. of can 02.O?. " 

Wt. of can + wet soil L1b) -54- 3 17, 
Wt. of can + dry soil _____ _ 

Wt. of water _____ 

Water content,% _ 

Field Data 

Test No.  

Unit wt. of sand 

Wt. of iug + cone before use 1 ". i• 17 ii.  

Wt. of iug + cone after use J 3,53 7,CO I 451 7....  

Wt. of sand used (hole + cone) 64.  
Wt. of sand in cone 7.7o - -.70 :.- -, 

Wt. of sand in hole -7....  
Volume of hole " 3.0"20 0, •0' , .  

Wt. of soil Ib 3.59 7 , 

Test Results 64 t) 

Test No.  

Wet Density (pcf) 1t7, i?•3. J i " 

Dry Density (pcf) 97-4 1Oi•.4 -fO
Moisture Content (%) 2o.Z zlZ 17.1

Notes: 0ý ~ 

r~id 
L-. 1

21 

95,%5

18 
k3 7 

-)6.6

13 
107 

)57. 4

95 
b:0.  

95.1

I$ F i 
'il:S N -. W

PP F

1,Ll_5

6Q) 12+- 100 ýz I '

?I5/Al f"' File: SAND-C.DWG



Area: 

SHEPHERD MILLER Tested By: 

INCORPORATED Date: 4"VAI2-ZO 

SAND CONE TEST FORM 
Visual Description of Soil: 

Material Type: e-4o/E•

Location of Sample: L-ir--

1 1
Laboratory Data from Field Test

Test o. 1 16 
Moisture Can No.  

Wt. of can'. o 

Wt. of can + wet soil , 5.[ 

Wt. of can + dry soil 

Wt. of water 

Water content,% 

Field Data 

Test No. If 
Unit wt. of sand I • .. .  

Wt. of jug + cone before use Iq Z4 Il-,-- . 449 
Wt. of jug + cone after use , O* '...  

Wt. of sand used (hole + cone) c.o -5,6• ' 

Wt. of sand in cone , 

Wt. of sand in hole ]Z) . ...  

Volume of hole 01. S O. -0 Z- 0 0-20F 

Wt. of soil 44 ,5 . "2-7 

Test Results 

Test No.  

Wet Density (pcf) ,0 . " 1W0 5 l..o I I 

Dry Density (pcf) 0. !4. , 

Moisture Content (%) MJ h',5 "• 17.6 ".' 17.7

Notes: op-W LY)

•7..7

o5 

89.7 
&-4e4-

1)
1.5 

e5.7

P r File: SAND-C.DWG

ý2 J

F: r" File: SAND-C.DWG



Project: /-f- A.,r, 3 

Area: 

SHEPHERD MILLER Tested By: •-- P-.I ' zL 
"INCORPORATED Date: /ýAIQA y /v/y (, 

SAND CONE TEST FORM OF I-I

Visual Description of Soil: 
Material Type: 6-.'EK •: 
Location of Sample:

Laboratory Data from Field Test

Wafer content,%

Field Data It I � / / 
.L� I.' *� 1 /

'2

2� 

/C 1 �

* F)AJA�. �)$.1� 

,• �A�6

Test No. / 

Unit wt. of sand - - --3,---- 
Wt. of jug + cone before use /3,1, '2//, 657. /D, :,§/ " 

Wt. of jug + cone after use "74 •--7 "7, 7 /7 
Wt. of sand used (hole + cone) , /Z 7' 3 ! I J7.'.  

Wt. of sand in cone P2., 3/ -7, 77 
Wt. of sand in hole 2,12 -. / 2 .  Ky y-7, &5K i',/ 
Volume of hole . 2 72 20-.51:5 

Wt. of soil _C)_ __ 

Test Results 

Test No. / 2 -7 

Wet Density (paf) /7 ,. 

Dry Density (pcf) 95.7 91._9 

Moisture Content (%) 15-..Z 15,7 19,3 15,7 i

Notes:

fiNss /�7IL

/Q� ;2C� 

0

,04
io 

94,7

F F

File: SAND-C.DWG

Test No.

Moisture San

-2, .'-Wt. of can

Wt. of can +

Wt. of can +

Wt. of water



Project: 

Area: 

SHEPHERD MILLER Tested By: CL4X Shrach 

"INCORPORATED Date: 0___ _ _ 

SAND CONE TEST FORM
Visual Description of Soil: 

Material Type: 

Location of Sample: 

Laboratory Data from
Fil T 10 

Field Testy

bvv� C�a 1� cJ�U�7 �AJ tw�W6-4tLt�,�

11
Test No. : ••4 

Moisture Con No. 
Wt. of can :- •• 0.. < "'--

Wt. of can + wet soil i 3.65 -k.-7 4 

Wt. of can + dry soil 

Wt. of water 

Water content,% 

Field Data 

Test No.  

Unit wt. of sand &. i. . ) 

Wt. of jug + cone before use . ,. ii. IC 

Wt. of jug + cone after use 773"" .  

Wt. of sand used (hole + cone) 6,•--•.,6 / •3 7.c 

Wt. of sand in cone • , 

Wt. of sand in hole --' '.-" ) 
Volume of hole 5-r laA' c 

Wt. of soil (ýVý4) 1 L..  

Test Results (fk- d c{) (/-ec ttct) 

Test No. ( 

Wet Density (pcf) 1 .. 15. lf•.9 124-.I 

Dry Density (pcf) 96.7 9 JCW9 .J9.5 1011) 

Moisture Content (%) J•. £ I is.. 7

Notes:
(o'A 

23T. L;J.i..  

K. () 

� yt 'i A

10Z I 02 ic4

Z/

9931
?AIAL PFle.AD-.W

rP

rewo-riuý,,, "Jod

L':?+ t0¢2. i]_

)4.0 0

P• File: SAND-C.DWG?A SY ýA I L



SHEPHERD MILLER 
INCORPORATED

Area: 

Tested By: 

Date:
___________________________________________________________________________ J

SAND CONE TEST FORM
Visual Description of Soil: 
Material Type: 

Location of Sample:

Laboratory Data from Field Test' Qi-i',', iS +5 ,14-
Test No. a•.  

Moisture Can No.  

Wt. of can * '.A-. ( . ". "- .  

Wt. of can + wet soil [A ... , 

Wt. of can + dry soil 

Wt. of water 

Water content,% 

"Field Data 

Test No.  
Unit wt. of sand •:;7• 

Wt. of jug + cone before uset, , .. 4$
Wt. of jug + cone after use 4,,G9 E.91 G.8- 4,9-3 
Wt. of sand used (hole + cone) 692. G.93 6.74- -724

Wt. of sand in cone 5.,, 3,65 

Wt. of sand in hole 3,/0 3.4-f 
Volume of hole . .. 0 I C,. O.  

Wt. of soil 4ý •-79 3-72.  

"Test Results 

Test No. 7 7 ' 

Wet Density (pcf) i 1 5. 10, I .  

Dry Density (pcf) 27.7 1o2.7 1oc., Ioxo~o 
Moisture Content (7) " 7.4 , 'Z • " "' " 2Z ," '-

Notes: V(CLCI ()Cl-) (02 0o4
11 Z/ 

-96.9

PFile: SAND-C.DWG

roiect:- dj • -i •

CAI-S

Cý ý Ir

I



Project: +-f(•IA-tJf 
Area: 

SHEPHERD MILLER Tested By: dJt "TG/ANJ 

INCORPORATED Date: _o Any_ I_ 

SAND CONE TEST FORM 14 iJ
Visual Description of Soil: 
Material Type: 

Location of Sample:

Laboratory Data from Field Test

Test No. 2.,4 

Moisture Can No.  

Wt. of can , 

Wt. of can + wet soil .50 :. 

Wt. of can + dry soil 

Wt. of water 

Water content,% 

Field Data 

Test No. J ,

Unit wt. of sand 9r,.-7 

Wt. of jug + cone before use/b 13.6! . a 1 , 

Wt. of jug + cone after use / 

Wt. of sand used (hole + coie) , 2-. " 

Wt. of sand in cone 3, '5-, 

Wt. of sand in hole .. .; -- ' 2,5 • 

Volume of hole 0 , 

Wt. of soil ;4 -Z " 

Test Results 

Test No. . 3 

Wet Density (pcf), , 41 ". ' '[ 9 
Dry Density (pcf) 95.3 .99.7 : 8.9 

Moisture Content (M) 1.1. 5 "8. 1S.2

Notes: l]c,( •{e 1o4 

Zo

35,0
? P File: SAND-C.DWG

- I

4.12.

-- -1 ' i

P+1-50) O l P-,a - P-ý"J501 t.+(-Oa

F



SHEPHERD MILLER 
INCORPORATED

____________________________________________________________________________ L

Project:
Area: 

Tested By: 

Date:

EL-S__

SAND CONE TEST FORM
Visual Description of Soil: 
Material Type: 

Location of Sample: 

Laboratory Data from Field Te
!~b i R-i-§Q j&��Y)

Test No.  

Moisture Can No.  

Wt. of can 

Wt. of can + wet soil . .

Wt. of can + dry soil ___ 

Wt. of water 

Water content,% 

Field Data 

Test No. 0 

Unit wt. of sand " 7 
Wt. of jug + cone before use j 11 

Wt. of jug + cone after use "7.3 "7,.0 

Wt. of sand used (hole + cone) (07• ,.  

Wt. of sand in cone 

Wt. of sand in hole ,, .- .

Volume of hole ' - " 

Wt. of soil 9.5) 

Test Results 

Test No. S " 

Wet Density (pcf) H4. 1 

Dry Density (pef) 97.7 tOZoO 7o. 4-01 6 
Moisture Content (M) 20.0

Notes: !V[eYX •t.

G 0 

.., '•

7� 5

) 

%. 7
I

) I r- Z2 un= I 4vir.11 \fýot;- --;-

fo Zq

104

r• F File: SAND-C.DWGVA-551 ýý ý L r-



Project: Li½1q "OY•-L 
Area: '•{4t •f6s 5-4iW FILLA 

SHEPHERD MILLER Tested By: __ _S 

INCORPORATED Date: _ _ _ _ _ _ _ _ _ 

SAND CONE TEST FORM 14
Visual Description of Soil: 6ZeP14t f)%OU'A 64 S1 

Material Type: I ti

Location of Sample: 

Laborao r�yDaf rom FieldTes LaboratoiykData from Fiel~d Test

CrLt.ýý -1 VaQt Cv-A 4M CIVA\7L
Q -J

Q ' 10% 1 7-

Test No.2 

Moisture Can No.  

W t. of can C7. ()...I .. .......... .... .J ... ........ ." 

Wt. of can + wet soil (lb) 2.•: 3.$2 •.7I .-17 

e-n-s (17.O) Ci" "4~) 57.6_ / -Co' __ 

....... (3? (,TJ; (f,, i'D (ci.:) __ 7__ "____ 

Field Data ~,~~ ~o ~ei~~,~J~ ~ t: 

Test No. 3. - S 4 

Unit wt. of sand (?04) $-. 
Wt. of jug + cone before use(lbW 5- - I 59 6-(0 

Wt. of jug + cone after use 11b '.9[ "7.0l- •t-.9 -. l7 

Wt. of sand used (hole + conr(t (0.-,-5 .a-177 

Wt. of sand in cone (1b 326 _.-76". . .....  

Wt. of sand in hole (1b 2..) -2.42. (.0. "24 

Volume of hole 0.zyl bc.-9 OO,0-7 ?.0313 o. 0 

Wt. of soil (iv-)O i0 ) "a. 3 __I_______ 1 3"1,5 =.._• -• z.9•.•93.t

E. t9 C

Test Results / 

Test No. 2- " 

Wet Density (pcf) 1?..t.5 10..Z I".-O IF/.7 iib., ____. _ 

Dry Density (pcf) , 101.0 [Of- ?,.j •5) _ _6"5 

Moisture Content (1) " 19. 9. " - , ZI. 4 " 19.

Notes: 

Smu;,,Noarvl •. btý (f 1
2io

IL 7

.0

I" File: SAND-C.DWG

(Ib) 

(h)
PA W/ 

-1 -:.

I , • •
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Project: ihPILQ4fJ) M 82 
Area: -'Wu4g6 11 tW f•LL AMA 

SHEPHERD MILLER Tested By: 
INCORPORA-,TD Date: _ _ _ _ _ __l 

SAND CONE TEST FORM" lziz

Visual Description of Soil: 
Material Type: 

Location of Sample: 

Laboratolry Data from Field Test
( k--\00 ) IS

Test No. ( 1 

Moisture Can No.  

Wt. of can 

Wt. of can + wet soil (16) 13-?2. 5•2.0 2 . I 3,,2.

0,;0 957 i i 

S¢',,h tsZhRc l Ce rot ~.'-tL 
Field Data Q__ _ __ __ _ _ _ _ 

Test No. 1 f5 
Unit wt. of sand (94) [ > 

Wt. of jug + cone before useflbl 113.24 I • I- 34.  

Wt. of jug + cone after use Lb (171 7. 24 -/ b2 2 
Wt. of sand used (hole + co • . to .(0. , 1:7 (0 (O 

Wt. of sand in cone (lb 2n( ..  

Wt. of sand in hole ( 1bo 2-77 2..11' Z.-2 "2..  

Volume of hole (0. O• o.O) 07--F>f- 0 L 0.024+ 

Wt. of soil (6vd) tb') "5.o 5. 3 5 (,_3. -3__. _ 

3.85 3i•. 70.  
Test Results 

Test No. .5 2_1"_ 

Wet Density (pcf) 1 5 -'22I 13.2 IZS, I 11Z4.0 111T. . :16,29 121$.1 i .) 

Dry Density (pcf) LOZ -I BI., Io ,6 1oi.7 1OZ.7 (I0.- 605:9.  
Moisture Content (%) 3_. _ _ ,__________ 2 "- _ _ _

Notes: (ti L b 

fviic ~4r44) i

06 ! ,6!4-. 3

1o4 107 
)9

4

93-7

IJ7 

Ieol; • '9,

co aI ý d

FAIL p P F ? File: SAND-C.DWG

(fib) 

J 4)
L&LAj 
46I fib.  
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SHEPHERD MILLER 
INCORPORATED

Project: 
Area: 

Tested By: 
Date:

SAND CONE TEST FORM

ihi4qitLQ rno48-2

164V"
14:, k.3

Visual Description of Soil: 4"1" -4L- ,. Ii(5L " Ws- A s., .e-i 

Material Type: Cezvu1_ "r + . j' 

Location of Sample: 

L r yF 
aoorto~yData from Field Test

Test No. 7? 4 

Moisture Can No.  

Wt. of1~ ýb bel-; 

Wt. of can + wet soil (tb) 23- 91. 1.., 
Wt. of can +2t soil (4) 133d., tI3 [4-1,'.4- a 

) 2.4 33412, 
..... :L.l,: 1.ooo L~006 1, 00 

Field Data 6 _ _ _ 

Test No. F I 5 4" 

Unit wt. of sand __,,_-___

Wt. of jug + cone before usef1b) 14.'37 1. 07 11,37 E ,34

Wt. of jug + cone after use (Ub' 8. 3, 2. 7.Z" , & 
Wt. of sand used (hole + coJe (o) 4 ,, ,.,3 

Wt. of sand in cone 1bl ?--76 . . . .. . . ..... .. .  

Wt. of sand In hole 1' .9 ______ 24 
Volume of hole 3.9=.3 " .  

Wt. of soil (/w•) 01) "2.91 131_0 __ 09 _, Z9 

Test Results 

Test No. . _ -_ _"3 A 
Wet Density (pci) l'2Z. Ie7- _ __' 

Dry Density (pcf) 04,5_ _ 1o6,8 __ _ ._ _ _ 14,, _ _ 

Moisture Content (%) " 14. 3 " 0, 3 ____ ,__"" __7

Notes: 

I 'V Y '- 'Vl OA 41 b q , 1 ( c f )

( 1'ý -7 /

Mi 'if 11/

98.0

117 

15 

-37. 2'
IPLFl:SN-.W

P

3 , j 

J

I A . .. ... F°L m

?AS/ FA L 17 File. SAND-C.DWG



Project: J416q1LALD [6SJ-8-z 
Area: -LAlJN6_ 6ASI J f•LL AM_ 

SHEPHERD MILLER Tested By: 
INCORPORATED Date: - _ _ _ __ _ 

SAND CONE TEST FORM FV- Z*3

Visual Description of Soil: 
Material Type: 

Location of Sample: 

Laborato y Data from

A& -

Qeld T-t0012- 1,),44,30 
Field Test4- 5)1ý0 �, /4.4-(�

Test No. 5_ _ 7 _ 

Moisture Con No.  

Wt. of can 0.02 .. .. > 

Wt. of can + wet soil (16p) 5, 44,. 3..585j 
Wt. of can + -4-soil ( 5) +S'-.9 Gl17,0 

0 _________ 0.02S L O97993 
Field Data 

Test No. __/ 7 

Unit wt. of sond 04 ___ ______ 

Wt. of jug + cone before useW1] .- 4, ;. L2-17 12, L-7 
Wt. of jug + cone after use C) 5,C -5.7 13 

Wt. of sand used (hole + con__e'___________ 6. 71 5.0

W t . o f s a n d i n c o n e ( Ji b z > 7 , _ _ _ __.. . . . . . . . .. > 

Wt. of sand in hole (Ibb) , 2. 2. "___ _,__ ___ 

Volume of hole •• .- ) , 0.0 -74 . -. ' 

Wt. of soil (is) 13o_ _ __ _ _ _ _ __ _ _ __ _ _ _ _ 

Test Results 

Test No.  

Wet Density (pcf) 116. ý ilz. 2. !2"?.7 I J4 5 

Dry Density (pcf) 103- 106. 0 j 104-. / 

Moisture Content (%) " I3. 0 " 1I. 9 " 16.4 .

Notes: aflceY1d au'?A

MaKW 4 1,~ 46A~t\ i -, ( 1,) 7 lco7 
10 

99,4

/07 
18

107 

16

99.3 9 7.3
F /FL C , File: SAND-C.DWG
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Project: hN6[ývqLQ 100W48-?.  
Area: -14LAt•lT6 h fiLL A .  

SHEPHERD MILLER Tested By: a" 

INCORPORATED Date: [6.<L 

SAND CONE TEST FORM R-A 3AF3

Visual Description of Soil: 
Material Type: 

Location of Sample: 

Laborato ry Data from Field Test
5, t5

Test No. _ _ t_ f.  
Moisture Can No.  

W t. of can • 1) _._ _- _ _.. . ......  

Wt. of can + wet soil (hp , . 2,47 

Wt. of can +.Zp7 soil 6ý' (-.4 4, 2. 24 
Oh) _____ 2.57 

Field Data 
Test No., 0 f .  

Unit wt. of sand z) 

Wt. of jug + cone before use~tb A'*' " _-- _ _ _ .....  

Wt. of jug + cone after use Ul 6,£7 7. _____ 5 
Wt. of sand used (hole + core( ."9 c"_ _ _ 

W t . o f s a n d i n c o n e '__ . ," 0 , .. . . . . .. . . . .. .. . . .. . .. . .. .. .. . .. _ _ 

Wt. of sand in hole 21,43 21.3_______ 

Volume of hole (' L). L• Q. 5"4.-

wt. of soil (6vd) Lib) ., IZ. '2 c. 4 S, Ii 

Test Results 

Test No. P 

Wet Density (pcf) 7I.. 5V...K) 1I-.4 _ _, 

Dry Density (pcf) Yq7, ___01, __ 33.4 13 435 
Moisture Content (%) " j.. 5 " t., ' 154 .

Notes: 

itv K °oi rm) 
oomtxfV'ý~I

#19"

(4.,;) rt;.i)

107 
is

91.4

r7 7

94-: 87*.3 97.7

FAiL 
P Rile: SAND-C.DWG

F IFPA/FAL

5) 15+0 "13 +oo 6.) , t5 4400o

,07

13)

p File: SAND-C.DWG



Project: I6i-/ ) [00•48-Z 
Area: "- RAM64 5iJ 6LL AM 

SHEPHERD MILLER Tested By: as 

INCORPORATED Date: 17A-_ _ 0 1 

SAND CONE TEST FORM FA/'r

Visual Description of 
Material Type: 

Location of Sample: 

Laborato y Data

Soil: ~V~.4a ~o~i C~U~t~t sLT V111'W1 pie.j
�FlL�t.

from Field Test l2�-� 1S4.� 0., V�fl�o
10 "-IO, •JIoO4)5

Test No. __ __ _ _ 4 
Moisture Can No.  

wt. o f~ 't tý44ý 

Wt. of can + wet soil ( -'.72• ________7_.  

Wt. of can +-4ý soil (5 fl?4.,7 13¢S.1 !7. a 32.4 
-h .72.. 1> '-" Z.S 9 Z 5~ 

Field Data '_ 

Test No. I _ _ _ _ _, 

Unit wt. of sand .  

Wt. of jug + cone before use(tb 12.V.

Wt. of jug + cone after use db _,____,___ c, 

Wt. of sand used (hole + con(e). 5,3 . ).I"' 

Wt. of sand in cone ( 
Wt. of sand in hole 2JO 17 ~ 

,Volume of hole (3 . ,--i -4 

Wt. of soil [vd-) Lie) .?O 2. 7 2. SS 2.S1 

Test Results 

TestNO. N 

Wet Density (pcf) ! o I2Z.c' :17. • 

Dry Density (pcf) 100. Z _ ___ 10o6. 0 97.7 

Moisture Content (%) 19.0 - i6.5 - ,.O ", Z,0.7
rNotes:

?A/FA L- SAND-C.DWG

L 4

'9 

9,55

16

III 
16

10
-71

5. 6

F P File:

t4,,ýF I Lý-

I



SHEPHERD MILLER 
INCORPORATED

'I

Proje 

Area: 

Teste 

Date:

TMiJ�f�s M•i�J FILL K�
d By:

SAND CONE TEST FORM
Visual Description of Soil: 
Material Type: 

Location of Sample: 

Laborato y Data from FieldTest

t St,-' - ,',7L

S, 15-+0,0

Test No. 9 10 U 11 

Moisture Can No.  

Wt. of-eon (u) __-__ 6,4e( 
Wt. of can + wet soil (lb) 3.,3 1.7,3 3.i7 Z-Z , 

Wt. of can + 14 soil K44 Q4 -- __,7__ 

. -e , • 1.0,07 I.,CI. __._,______.  

Field Data 

Test No. 10 II 

Unit wt. of sand (74) I .• 

Wt. of jug + cone before use(l] j2 1 0Q [Z, 4-6, 1,7 
wt. of jug + cone after use Ib 7.4+ ".1 

Wt. of sand used (hole + con(e 6.OZ G-O__ -"7 k5 

Wt. of sand in cone b .7b . . . . . .. . .  

Wt. of sand in hole 2,Z..i, 2.z - O 

Volume of hole 0___ .o? 0.Y4 _____ 

Wt. of soil (6,edi 3.b) ,01 2,733.7_ _ _ _ _ _ _ 

Test Results 

Test No. • olIt 

Wet Density (pcf) 1Z7'' • ii 5.26 IZ-'. 0 iZ5. 2 

Dry Density (pcf) 1LA'07 <c0,. t- ,,. _ _ _ __,_ 

Moisture Content (%) lJ.7.I " 15.7 71-. F (u.&) "- 17,4

Notes: 

I*VWY- imt~o A, yI/I

-es+ .4.St 

107 
16

93.6

o1efl4AOf 
ol~

5517

ae4csi- 110

107 
115

99-5
If~ 

f le AN-.

KE, 30F.3

cf:

S, P-5ttoo

F File: SAND-C.DWG
IAS/FP .



Visual Description of Soil: 

Material Type: 

Location of Sample: 

I oiborato tv Data from Field Test

(07
(.

Q, 1-;
Test No. 5 7 
Moisture Can No.  

Wt. of ,eew bt (1ie 2.O ...  
Wt. of can + wet soil (16) I'A. '. •4 2." •3, 0 
Wt. of can +.-ý.soil _______._ 11.. o (Z1S7,6 A-. + 

wS. of'-. 
__ __ __ __ __ 

.•,e,.-eo •e O.'36 _______,__ 007 _,"___ 

Field Data _P__ 

Test No._-5 ' 

Unit wf. of sand 96, ..... .......  

Wt. of jug + cone before uset•b '.* t014 _ t374 
Wt. of jug + cone after use (lb " lq _______,___" 

Wt. of sand used (hole + coA(• 5 C 5 , 5 ,o , 

Wt. of sand in cone 3, -7 

Wt. of sand in hole 009__ ______7_____ 2,,7 

Volume of hole ( O.Q7 j"* OW&/ 

wMt. of soil (wv)(" .O2 7/ ______ 

Test Results 

Test No. J ___ 

Wet Density (pcf) t2',9" 3jIl , //5-, _ /_ _, _ 

Dry Density (pcf) 103.0 37 J 5.Q. 10 1 39 
Moisture Content (M. 18, Z-0 9 IV.' 29

(1ý,?)
Notes: 

I'VW-r'4e' 66 %)

-97.1

(�k�I) 

IO�.

.9,2.2ý

1o0-

Io 3,5

r File: SAND-C.DWGPAS/ iL- 9 F

,�.4 3

1'

Project: t-IAfl) 1"4& 7.  

Area: -1UI:S 5ASWJ rFLL &C 

SHEPHERD MILLER Tested By: dt.S 

"INCORPORATED Date: 17 Ave 

SAND CONE TEST FORM 2 c•3

I _



Ara ALi6 ~iProject: ý1h41Aq" 10O48-2.  Area: 181AEN& Msiid FILL AMý 

SHEPHERD MILLER Tested By: C.5 
INCORPORATED Date: 19 A? 5 

SAND CONE TEST FORM 0 /or 3
Visual Description of Soil: (Lr6YfiSh tr-w, 9J+. CiA W c -- 1 '•"(Cr'k4vi 6#lva..ole' a 
Material Type: aJI', J fUy _dt 

Location of Sample: 

Laboratofrom Field Test 5, t04f0 5, (' 

Test No. 2- 3 4 
Moisture 'Ge;- .  

Wt. of ~ i)______ 
Wt. of can +-wet soil () /2,17 1, 2.03 2..54 

Wt. of can + 4 soil /)12% -b 9o01 - 11 u0c. -9 

Water content,% 

Field Data 

Test No. 13 
Unit wt. of sand (0 4.) ............  

Wt. of jug + cone before use(i%' 14.26 13. 27 (-Z. 5)5 1I.o- r1 
IWt. of jug + cone after use {PJ •Xl3 7.•I .1 .1 

Wt. of sand used (hole + con(e •j 5.. ] -. 24 S-9J 

Wt. of sand in cone ( 7b 3C7c -..  

Wt. of sand in hole 2,31 1-4 ,07- Z 3Z. 2.1S 

Volume of hole o02Z747 0.01 67 0. In, _______._, A 

Wt. of soil (6VN) L06) 1275 _ ,_____ 'Z. ,,5.  
h-Z..,' o'- IL 

Test Results 

Test No. L 2,4 
Wet Density (pcf) 14. , 1170.3 llZ. 5 

Dry Density (pcf) 9a._ 9 103., 1O. o 97. 5 
Moisture Content (M) .6 12.9 17.7 '" 15, 4

Notes: 

Of 1bvW er4ei(*~

(1g. 8)

101-
18

94. 8

F

1o5y) 
1o.5

19

55.7 92.9

F File: SAND-C.DWG



SHEPHERD MILLER
INCORPORATED

U

I.

Project: 

Area: 

Tested By: 

Date:

Hv- a6l4W&l {o0548-7
*14L] 6S 641I fl L L 4ý

CLA s

SAND CONE TEST FORM 2x
Visual Description of Soil: 
Material Type: -- C 1 

Location of Sample: 

L&4464 4 ksf

,Ak AC E SO:c

41IA ,. *0�

(�h�) 
-JNotes: 

^A .A-
1J5 
19

95,3

(b16) 

95.5

LaooraTory uaTa trom 1-iell lest QI I 'p- 1.5 t• 10-0j) 
_ _ _ _ _ _ _ _ _ 7 _ _ _ _ _ _ Test No. o..7 

Moisture Can No.  

Wt. of ,,.,, () b_160 o_-_0 -Z
Wt. of can + wet sol (I 230j 3.o• _-______ 

Wt. of can + .tsoiI (l \4YZ.) ___.________.  

"Xi- ofI' A. 31 Z._ __ /.6 

Water content,% 

Field Data 

Test No. 7 3 
Unit wt. of sand 04) .........  

Wt. of jug + cone before use~b i2> 12 -" ,,." '4 "

Wt. of jug + cone after use dI ,,. 717 

Wt. of sand used (hole + conrle (..2- 6,, 17 I5 7 
Wt. of sand in cone (1b, , ............... 

Wt. of sand in hole (1b 2,.0 141 _ _ _ 191 
Volume of hole 2O,526 O 1.02.I _____-__

Wt. of soil (kve) (.) 5 _ . _1 _ , _4_ _ ,_ _ _ 

Test Results 

Test No. , __ _ 

Wet Density (pcf) 1l1 .3 1i. : 1/1 3o,, 

Dry Density (pcf) 3 f32,O 1Oz.,. _ __, _ 

Moisture Content (%) " I. -, 7,. .[S" 13.6 (i.7)

117

13

93.3
f/FAL- 4F r, F V File: SAND-C.DWG

a

L2�4�/

ý5, 13

107



SHEPHERD MILLER 
INCORPORATED

&

Project: 

Area: 

Tested By: 

Date:

160W4-2.
1AIhN6S &h~d EILL AM

I 9AI',20

SAND CONE TEST FORM
Visual Description of Soil: 
Material Type: 

Location of Sample: 

L 4 ks 
Laboratory Data from

fha6 303

A!5ASOVý-

F-ieod Tetoo Field Te'st 15
Test No. JO (I i' 

Moisture Can No.  

Wt. of (u,) Ct, 0 7 0. 0.0; 
Wt. of can + wet soil (l--) --- 2.1 " 

Wt. of con + 4 ,soil ( 1+) 7,.o 0-Ia7 1Z19. +-
Ci. " Oh) 0.25 Z-61 2.50 2.69 

Water content,% 

Field Data 

Test No. 1 U 

Unit wt. of sand (04) d0-
Wt. of jug + cone before use(lbi IZ.47 1Z. " 

Wt. of jug + cone after use 14. 6,0"3 , •.4.?3 •,.4.  

Wt. of sand used (hole + cor(' 64 5, 
Wt. of sand in cone (l 5.7 .. . .... .......... ..  

Wt. of sand in hole (1b) , I.)4 1.-9 ______"- _____ 

Volume of hole 1079 O.2$2, .KY , 

Wt. of soil (6vd-) (16) -.Z, 4 _ .___ _ , _ _ 

Test Results 'J'• . 2 

Test No. 9 10 0 

Wet Density (pcf) 114,;S, t2.7 t•Z,5 _ ____ 

Dry Density (pcf) 98. s 11.-3 107.9 i0W-.4 

Moisture Content (%) 15.7 14.7 , 13. 5 15.1

Notes: 

May: ~i mdv 6h)bw Lii4ý fI /I6 III �J I
19

FP�L 
P File: SAND-C.DWG

I-74•/L\n)

?AS/ FPOL p File: SAND-C.DWG



SHEPHE RD MILLER
INCORPORATED

&

Projet 
Area:___ 

Tested By: 
Date:

IFATh�Lc�&�ASiiJ �LL �A

VA-r I or 3
Visual Description of Soil: -,C' eA"L'Y -C~ I§i L: fzA Z)Y 
Material Type: ti'l -Fr~ 
Location of Sample: 

Loborato ry Data from Field Test 9+1, 00, 1141.6 '-J [Yl44 12+oo +I c-ho

Test No. 2.-.  
Moisture Can No.  

Wt. of clam_ _ _ _ __ _ _ _ _ _ _ __ _ _ _ _ _ _ 

Wt. of can + wet soil (h) L4_______ 1.73 
Wt. of can + gl"soil (a,) 13717 -_ __ __ rd G 

('Jl. e'3 4=.12. 1.97 
Water content,% 

Field Data 

Test No. _ _ _ _ _ _ _ 

Unit wt. of sand(L) 

Wt. of jug + cone before usetlbl 14.,2+ .4j17W 2 

Wt. of jug + cone after use Oh 0o 0 G 

Wt. of sand used (hole + cone] ~Z k4o S..9 _____ 

Wt. of sand in cone r_ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ 

Wt. of sand in hole 1,~I '48 1,144 1.53 1.4 
Volume of hale )f) XI4. - '. 0.0153 .04 

Wt. of soil (kVe0 ~ i6) J .21.95 60______ 

Test Results 

Test No. +.-24 

Wet Density (pcf) 12-4. £322 . 24: 7.~ 
Dry Density (pcf) 104.6 _______1&. ~f0. 5 
Moisture Content (% ~12 . 17- 7 ~16,7 1-14~.6

Notes: 

fvW K i* m L> J 105 lo&
'9

iV-

, ýJel4 
Ii

III 

16

97.9
Ff�L (2 F I, File: SAND-C.DWG

SAND CONE TEST FORM

I (,Oq 163R- 2-

W '1441AE MsW fiLL ADý

2ý-,) A? W,--3 i

ýh/"OuAn)

?ASS / FA t- F File: SAND-C-DWG
r F



Project: t1O6Ot 10o548-7
Area: "4rLm6S r5|0A4 ri LL AMA 

SHEPHERD MILLER Tested By: 
INCORPORATED Date: 2,A/eoi 

SAND CONE TEST FORM
Visual Description of Soil: 
Material Type: 

Location of Sample: 

f4-om Laborafor y Data from 1-+ 0o, 15 
Field Test

Test No., _ 7 
Moisture Can No.  

Wt. of son -0, 

Wt. of can + wet soil ( ) 2,1 I. -t "' 

Wt. of can + -41soil 9 D9. z.Z 
Wo ,, wsl,601 -,14 IS . ?1,94.  

Water content,% 

Field Data 

Test No.  

Unit wt. of sand (•4) . j ... .. . ) 

Wt. of jug + cone before use(Ib' 12. ';2 1?., ;§ '(" 

Wt. of jug + cone after use 9 7- ,51 

Wt. of sand used (hole + cor(ý , _____, ____ •.  
Wt. of sand in cone (h 3 -.7/6 ..  
Wt. of sand in hole 1 ,77 1.43 4 2l 

Volume of hole Q_ V2.,4." 

Wt. of soil (ivd-) L) 2, t , I. 73 _ -___ 

Test Results 

Test No.  

Wet Density (pcf) 14. 4 I;4,c. x'2. "___-____.____ 

Dry. Density (pcf) 1-). 5 107., _ 109.5 Q4". 5 
Moisture Content (%) 15.O L5. 15,., " 7o'.

Notes: 

NW Y k LJ/) 

Co qazl ('Xi)

'if 
/6

Iii 107 107

Id2.3

FAIL 
I2 File: SAND-C.DWG

F F

60kl q ...... t'kI J

A ae,//e

FAS / FPOL
r File: SAND-C.DWG



Project: H-6- -I--) [00$048-?..  
Area: '940i D I4(• si LL AMA 

SHEPHERD MILLER Tested By: QS 
INCORPORATED Date: _ _ _ _ _ _ _ _ _ 6 

SAND CONE TEST FORM PA 3ar3

Visual Description of 
Material Type: 

Location of Sample: 

Laborato y Data

Soil:

from Field Test Q, II,.•-)o

Test No. j) If (2

Moisture Can No.  

Wt. of 6,04", "..  

Wt. of can + wet soil (I 2-17 

Wt. of can + 0soi, (l) 9.$ S27.o 0_______,.  
(';) 2.r5 L82 1z .56 __ ,_____ 

Water content,% 

Field Data 

Test No.  

Unit wt. of sand ? C.. 

Wt. of jug + cone before use(lb NI. #'/ I. 194 _______________ 

Wt. of jug + cone after use dib •.44- •'•[ / S 

Wt. of sand used (hole + coae 5.,3 5. _____-1 _ _ _ __ _ 

Wt. of sand in cone ( 7b -

Wt. of sand in hole b .77 (.42. ." 
Volume of hole (.5 C,01S4 . >-)/4• CX-J742 

wt. of soil (Ll0 66) , (.5/ 1.8' Z.X• 

Test Results • A v.C ,, ,..  

Test No. •! [!• 

Wet Density (pcf) 114..4 (7-2, $2'- ' .-' 

Dry Density (pcf) )OZ. 104".3 _ 0_. _ 102..  

Moisture Content (%) 13".9 I.e1.7 , .

Notes: 

1VW 4 1 M6 A Jo

A/FAL

107

-) 7

it/

(6.5)

107

97.9
P File:P

SAND-C.DWG

IU6



SHEPHERD MILLER 
INCORPORATED

r -.

Area: 

Tested By: 

Date:

-TMLAh6S (4sf\J FALLA
cf- o; DA9

SAND CONE TEST FORM
Visual Description of Soil: 
Material Type: 

Location of Sample: 

Laboratory Data from

�c�2�2oW AfZ�A

Field Test

Test No.I 2 

Moisture Can No. 1 •A2 

Wt. of -.- 6(4l) D. 01Z 11.05 4 ,, 

Wt. of can + wet soil (16) 1. q, Z 7 5"7,2 11 64.oi q 

Wt. of con + Zýsoil (,& 23+2.3 19 5-3. 6 4,9-07j 54.97-1 ~{j 

Field Data 
v_. 4- _ _ .7 

Test No. I -..  

Unit wt. of sond 

Wt. of jug + cone before use(U6", 15.-3I.Z.-5 
Wt. of jug + cone after use Lib e IA 

Wt. of sand used (hole + con(/ 7.82 94

Wt. of sand in cone (1b ' 3-76 

Wt. of sand in hole (U21 4.3.Q ., 

Volume of hole o.0 4,7-',z 0.0331 

wt. of soil (iVd) (ib) es -126_______ ________ 

Test Results 

Test No. 2 

Wet Density (pcf) 122. 0 I_ __ _ 

Dry Density (pcf) tOxx5 IO _ _ _ 

Moisture Content (%) 4. ZO. 7

Notes:

1A0

Ca vtefl1-,?L

I Lo1 M J~/U)

I ~ 
ie SN-.W

-1--

VAI AL File: SAND-C.DWG



SHEPHERD MILLER 
INCORPORATED

_____________________________________________________________________ J

Project: 
Area: 

Tested 

Date:

k1~w~ito [00548-2
.... 6S 6AS. .FILLA

Rv" Th� �r-A4�

SAND CONE TEST FORM
Visual Description of Soil: 

Material Type: 

Location of Sample: 

.aborato y Data from

C64w_

Field Test -/ M'. - .

Test No. d" A , . z 
Moisture Can No. /9-it 4-/- .4.7 

Wt. of *Go )y 46)~ ' ~Z OcZ ___ 

Wt. of can + wet soil (16) - 4 - .5 - C3 __ 

w,. of can + Zw soil (i) 3.7S %) .37 

kJ4-4$a-v.o. //4,5 /A___ _ __ _ __ _ _ 

Field Data 

Test No.  

-Unit wt. of sand Lf 7 _ _ _ 

Wt. of jug + cone before use•l /',< ' /3.53 /2,3 / , 

Wt. of jug + cone after use db&§,Z, ,o/4/ , 3 7, 
Wt. of sand used (hole + coneiN 8.3/ 7. 9 7,75 -7, e 7 

Wt. of sand in cone (Ib 3.7t" :."7( • _ , ? _ - 7, 

Wt. of sandi n hole (1)•j ' . 5 3. .-1-- -7 _ 7_,/ 
Volume of hole ('3) 0,""Y7fr' 0,,037 C/> __-71_G_ 

wt. of soil ( ) -__'_ 5 . 3b 

Test Results 
Test No. / ,- " 

Wet Density (pcf) ;___ ,_' /70.5Z _ -___. 77 

Dry Density (pcf) ?0-. ( I O.&_o '0 3,l/ /5./S 

Moisture Content (. . D (I5
f3~~ ~-.~t-2'1 

Notes: 

66iU ~bRi,ýý1

Iey ,I.  

107 
13

I71

CI

/o- )- -,..  

- .3 
- ~Js 

10 7 i/1

Ff�L 
V' File: SAND-C.DWG

FMI AL

I
1 2- -ýZ %a

"T'

B A --,. :

W-il- I OF

P File: SAND-C.DWG



Project: [+16lPO 1o54
Area: " 74(LiA• rsld FILL AM 

SHEPHERD MILLER Tested By: '-, i¾-
INCORPORATED Date: , 2 

SAND CONE TEST FORM
Visual Description of Soil: 

Material Type: 

Location of Sample: 

Laborato y Data from Field Test,,/aA/, Q•,LJ---
Test No. '57 •#*,j- W' ,•- - -'/•-

0 e 

Moisture Can No. A-3 9- /-r 

Wt. of can + wet soil (5) ,- 5,O 

Wt. of can +Z.t.soil 5. 39, 5-/, o8 

,_ ... - -___ e. 2-T8 to.- 0 1//- !/,6 

Field Data 

Test No. -*I 

Unit wt. of sand _<__(__) 

Wt. of jug + cone before use(bW /Y.&- /O" 1- ,/3, j/'7 

Wt. of jug + cone after use c> ________ 3 6. ?c' 5. 7/ 

Wt. o f sand used (hole + cone -F~3 -7,97 - 7 

Wt. af sand in cone (16 3,76 3.1(0 3 ,7' 3.7 

Wt. of sand in hole (b) 1- 7 1_ 3 _B _ -F 

,Volume of hale ( - 01092l 0, c'3c? 0 03ý'77 

Wt. of soil ( vd-) Ib) •i,/9 5 ,5r, ________. _ _ _ 

Test" Results 

Test No. -K5 __ _ _ _ _ _ 

Wet Density (pcf) 2___ ,. __ _ _____ ._ ,__ 2 

Dry Density (pcf) 0G, ____/O __ /05, /0 f t0_,_8 

Moisture Content (M) I S /cS.3" /I./j /___, ___

Notes:
/2 �. 
AdA�4 A� £xa�i". �Ts.yr J�e�

IO7-� � 

15 -) �344 
k�1� ��1�&w\

'T ,-

U_• o 7

gr6.7

FP�L r F' U File: SAND-C.DWG

7

?ný / FA L_ r File: SAND-C.DWG



Project: ib1I4i6 - 0•48-7
Area: -Ut'Ujg6s M:sWJ iLLAIP.  

SHEPHERD MILLER Tested By: - - !-
INCORPORATED Date: - Z-O, 

SAND CONE TEST FORM
Visual Description of Soil: 

Material Type: 

Location of Sample: 

I -,,v',-im+,-~,v rlf~lr+ from

Cd 'I EP

Field 6� 
1............................- . , _____________

Nlotes: 

O~~VnWvv r eriW~e-6-("/G) 107

FPO/•L

S �', cf

I..le: ,

P F

I e

Test No. ~e j#O 

moisture Can No.  

Wt. of --.. (tb) o 2 -wool

Wt. of can + wet soil ( q) -. 0 Z_ 7, ,_"_ 

Wt. of can + Z4 soil 572 ______ 

I!YO 771 

S ..... _....- LdI• • , ' /.2 ? __ __ _ _.__ __ _ __ _ 

Field Data 

Test No.  

Unit wt. of sond ( )s 

Wt. of jug + cone before use0tl, //-'// /* 0 / 

Wt. of jug + cone after use 25 S 2e 
Wt. of sand used (hole + con(e 9-6 7' /3 

Wt. of sand in cone (ib 3..76• 3. 7_ _ _ 

Wt. of sand in hole 00 / 7 .33 7 
Volume of hole 0,,3235 

Wt. of soil L lI) I./. i , 3 3i_ _ _ 

Test Results 

Test No. _ _ _ ______ 

Wet Density (pcf) t 3' 7 /. ,77 

Dry Density (pcf) loS. 07- &•, /3 

Moisture Content (9) ! 9-, •q ._- I /

File: SANU-,-;.uW-



SHEPHERD MILLER 
INCORPORATED

_______________________________________________________________________ &

Project: 
Area: 

Tested By:
Date: JLWhi4

-UT~iL6S 545W iJFLL &E 
TXU%ýD-jQ~

SAND CONE TEST FORM r-VI- q
Visual Description of Soil: 
Material Type: 
Location of Sample: 

Labrat vData from

2A'J~rz

P4130, 14.  
Field Test -" r,%aA. P, (L--J~@r.'r

Notes: RZ~-~ 4

S.r - -
1

-

Moo) 0Vic r
tol, iS I � I e�

14oý

Ic 2.4

17 
107, J8

4, rer 

/I--7

F File: SAND-C.DWG 

107 j3

i Nj) 9ý1 1

160C,48-2-

Test No. Q I io.#/ #2 ii 11+,3 15O~ 4Y 17/2 

Moisture Can No. _______ F/ C? 

wt. of can +i-Wet soil V1~ ' 7Y3 

______I _ _____G 4.4 ~40,77413 

" 1 1,30 11,177 ___ 7 
(ý4 4, 1Z, , 7 

Field Data 

Test No. 14z, -3Z.  
Unit wt. of sand ;76W 7rs 

Wt. of jug + cone before uset1lb 15-17 .c /Z -/r /1> 

Wt. of jug + cone after use t1b 7ý 5-,7 7 1/132 
Wt. of sand used (hole + coA 3 ,3 1 -7// 7.7'56 

Wt. ~~' ofsn n oe7, 7<,- ___7_<_, 

lVolume of hole 13 0 0ý''fl 0 ,46) 35 0, Y/v 

IWt. of soil (ivd- (16) 41I7 3Z9- ,9, 

Test Results 

Test__ __ No.~ ~ 7,. __? 

Wet Density (pcf) /1./ 7 / 31 ?0 /__ __ _ __ _ __ 

Dry Density (pcf) I Oz.S 3 Ic1,4.99 t1.SlIO.77
Moisture Content (%) 17,92. -. 9 19.3-3

107,16

ýhhP IAýD



Project: 100548-7

Area: -4(L96S ktid i FLL E 

SHEPHERD MILLER Tested By: 

"INCORPORATED Date: __ _ 

SAND CONE TEST FORM
Visual Description of Soil: 
Material Type: 

Location of Sample: 

Laborato v Data from

? ½7

Field TestO' ý Q r , ,
/6-VL' /4, 4, Test No. •5..+/, • • ".' •t• 

Moisture Can No. " -2 

Wt. of *60ý- k,,•b . ,oZ-- 0 o _ " , 

Wt. of can + wetso (sl -, 76,%2 
Wt. of can + w soil Lt __ _ _ _ Z, 5-c.z.  

66) 3,.Z 4-. 4-, +7494. 37--. 57 

_ _14-1_ _ _ Imlveczt _ _ _ _ _ __
I4... . .. 4 4.. I f C 

Field Data 

Test No. -7 .- 7 

Unit wt. of sand ) " 

Wt. of jug + cone before use( /5,Y.• /5,' C / 3 , I'Z !2, Z3 

Wt. of iug + cone after use <n" __ 7 Y. 7-3 

Wt. of sand used (hole + cor(lj -.,27 -Z,3 7. ý 2.~ 7 
Wt. of sand in cone (7I3- 7.  

Wt. of sand in hole o(1 3, a 7 3-52J 3,9,7 
Volume of hole 4ýa ý 3G ) 13-)C131 

Wt. of soil (jd-)(A) r,5OZ 5" 4= j, Z/, Z 

Test Results 

Test No. #._ _ ("9 

Wet Density (pcf) ,,z 6,O Y~' 0 ?- I/__ _ _ __ _ _ _ 

Dry Density (pcf) L0"3.8 I 106.1$ lOb62 103, 5 

Moisture Content (%) _ 1. --_ _ 19.84 17-33 16.67

Notes: 

C oj6l- i, Yd

101.1

57,-& 

i:It

97,3

PAS/( FA , 
MOO) NJwiC

P 
I r4

F v 10J F File: SAND-C.DWG 

111, 11

t



Project:- [t0oh2-Q 

Area: W4LI96S 68d FILL.Am, 

SHEPHERD MILLER Tested By: 

"IINCORPORATED Date: 

SAND CONE TEST FORM
Visual Description of Soil: 

Material Type: 

Location of Sample: 

aborato y Data from

IW~DJ,

Test No. J-1, 7 /-;t7 , a 1,2 V - .'< 

Moisture Can No. (-: c T - I- A-" rb - 35 
Wt. of sawW (lb) 0,7- .Z-- 0, C> 

Wt. of can + wet soil (16) /. , Y L/, 7i, 
Wt. of c•n + Zwsoil ( L --) .-4. -57--o,, 

,-4, " I 37.96 50.Z6 4-7.37 36,i16 
--l- ul'R,'•6,) tlrl [t[ o /cz,75 ____,/ _ 

"Field Data 

Test No. #"

Unit wt. of sand 

Wt. of jug + cone before use(Ib ,/3, F2 /-ý '7 ///1 7 /5, < 

Wt. of jug + cone after use Z- 9. / Z_ 7, ' ( 

Wt. of sand used (hole + conel 75G -7. e,5 27 .3 

Wt. of sand in cone (Mb 5 . -, 3.7r. __ . _ _ 

Wt. of sand in hole (1b)37 - 3 3 ? ? -'" // 

Volume of hole 7,7 -?7 L/3 13,1111,17 

Wt. of soil 2L)]i/. 3. 7 9.2, z/. e $l 

Test Results 

Test No. . __ / _ __ _i __-____ 

Wet Density (pcf) /2,2 3./7 _-2-_ ___ _ ,______ _________ 

Dry Density (pcf) 104. Z -5 /06o75 10Oh 1_05.0(3_ 

Moisture Content (1) 19, 61 Is. A+ 19.44 13.20
Vý 75 -- 4-1

CU 1 ý; , -P- r ~ev, f,' t

�dA 

6-4 � '�

Rk c1�')t� 
�

Jooa.2 J Y a- I , 3 ,

I - - 0
?S/FPO L

Mo~, OWJC-

P
1o4, 21

98.1-

r- File: SAND-C.DWG 
107 1

PI

7I,>e

ýoqj-c ý61 ý % )
P 

10-j ,6l



SHEPHERD MILLER 
INCORPORATED

1* .5 - I�,rAA I�LIiW�-L 
�1� 

-

Project: 
Area: 

Tested By: 

Date:

1 iiug46s 64sW FnLL &E2

SAND CONE TEST FORM W t f

Visual Description of Soil: 

Material Type: 

Location of Sample: 

I nnrav Dota from
Test � 'AL. 9�'�.4

Notes:

9•.7
?,, / FPO L P F 

1o7, 15

I . _e• _N--.. . ..

1o71 18

I I Id'•/..J-•t-- L

Test No. tf•' / 0 •/• <0O • 

Moisture Can No. /3-LV , L 

Wt. of 00 W44 

Wt. of can + wet soil (l, 3 - _¢_2.  

Wt. of can + Ztsoil jl~'V 2/ 

clz2, 7o 

Field Data 

Test No. __1 _ _/_ _ _ _ _ 

unit wt. of sand C _____ ______ 

Wt. of jug + cone before use(th' /'./6 / , 5 Ii" 3 Z 

Wt. of jug + cone after use 0 1 - .o 5, 

Wt. of sand used (hole + cor/e( / 0, z- C. "_____"_ 

Wt. of sand in cone (1b. 3' G,' 

Wt. of sand in hole 67 '3 "" 2 7. Z 

Volume of hole (~c 6ýVt/ c5ýx I 

Wt. of soil (wV,0) L) ( o .___.________ 

Test Results 

Test No._ _ _ _ __ _ _ _ _ _ _ _ 

Wet Density (pcf) /)-" Q ' (.j / -2 ,z . /2c. 26 

Dry Density (pcf) I . / _ __ _ _ 1o6-74 
IMoisture Content (%) 19.31 i9.o• l_,_ _

Field

v 0.-.f

File: SAND-C-C.WG

H/,•I.II I



SHEPHERD MILLER 
INCORPORATED

Project: 

Area: 

Tested 

Date:

IUJt$P�-L

i iL(6S 5AW ii LLr &E

By: -0 
M. p

_______________________________________________________________________ J i- � -

SAND CONE TEST FORM r'+ D
Visual Description of Soil: 

Material Type: 

Location of Sample: 

IAnrcto v Data from Field TesL� 1 ,-zcc...Jq / c��-vrAJ c�
Test No. / // " ' /t. /j~t7 

Moisture Can No.  

Wt. aof __ _ _ _ _ __aw .~

-J 
Wt_ of con + wet sail

Wt of can_____ + wet sol0-

rt-in -4-

(lb 67', � 15. (5

J ,'.JJ i -4

._. vvt oui j_ _ 0cV2- 1 
Field Data 

Test No.  

Unit wt. of sand 04) F. 9' " ________ 

Wt. of jug + cone before use(lb ' 5o (1' > -L7. ~S/' ' 

Wt. of jug + cone after s b'~ '' 

Wt. of sand used (hole + con , 7 .L J 7 , f __ _- __ __ 

Wt. of sand in cone (16 , 3.- 3.74- <3.7 

Wt. of sand in hole 01b -3 0 q 5' 3 _3 _ __ __5 

Volume of hole In-,>Zt o.O '• OO3-52- ,-_ _ ._"_ 

Wt. of soil (,vd) Ll0) '3Lf7• q'L - 4', •" 5./3 

Test Results 

Test No. "___ __3 -4 7' -5/ 

Wet Density (pcf) _,__ /1-7,53 // F. C 7 

Dry Density (pcf) O .. I-) f 

Moisture Content (%) H-K.-7 1•7 .7 I•,L
.--I. -• i 

.,.,

',,. 7, 

CA.-'A

dvt 0 

-S t244 

wtx,ý51

(F' )

FP00 L
107f 18

97.+ 6') 
104', 7-0

to2 ) 
10 40

9. 3 File: SAND-C.DWG 

10+,20o

H1/;ý I,,4 I

I-

1 1-1 - I -- ,

I1XJ`ian-L

ý. (j-q
r,7,4



Project: 

Area:- 1A{LHf6S EAIiJFLL&EA 

-SHEPHERD MILLER Tested By: 

INCORPORATED Date: M k 8ý 

SAND CONE TEST FORM ;yrz FZ

Visual Description of 

Material Type: 

Location of Sample:

Soil:

Notes: e 1  .  

MU 6, H '

FAlL 

I��b)V, O'�

C1 fI e, r 4- 1^

11111 �

,-4,•l to1, 6 92.9 
P F File: SAND-C.DWG 

[07,113 10)1 38

7 ý- A),

I
0 

Mý'J-ýr
I

L T U U IUsIty . a , - --N -3 F 

Moisture Can No.  

Wt. of A-- _______ _ ,.__Z Z__ _- Q O Z 
Wt. of can + wet soil 4) 5 7 

Wt. of can + _w& soil Ai 2 4-9 P -? 4 A'3- a42-2-61 
"__2_____ 0 A-? cl A-4~• k 3 

Field Data 
Test No. - 7

Unit wt. of sand _) _______ 

Wt. of jug + cone before use(lb / /3."?ci ,! 3 

Wt. of jug + cone after use t -7.7__ 7" 3z 5-. x , Y7 

Wt. of sand used (hole + oarT 7' 3 2 . 7. Y-7 (4 

Wt. of sand in cone (6L.' 3 7G '__2 __ _

Wt. of sand in hole 7 7 33.5" ___. __ __ ._ /___ 

Volume of hale (. -o- ,-7 __ _ _ 

Wt. of soil 6Le 0), -7,(~ 5_____ 4/4 .  

"Test Results 

Test No. P,,V C 

Wet Density (pcf) /2--Y /_7_ _ . //Z 2"7. 7 
Dry Density (pcf) /0, -7 IN,+ 

rMoisture Content (%) -20,L4 /(Ao,ý IT77

Ar;ýe_ K" - f:%. lv-;? 
4ew-



SHEPHERD MILLER 
INCORPORATED

Project: 
Area: 

Tested By: 

Date: M a, 6,Z0

SAND CONE TEST FORM
Visual Description of Soil: 

Material Type: 

Location of Sample: 

Lbraovl 6Dataf 
Laborato V D ta from Field Test r-111 ytk�

Notes: 

PM )(i, Au m 6hk tA~ b r4
44

AS/FA L_ 
K121Q OMIC1

P v )01 16 t 10, 7t18 P 
10,5 19

File: SAND-C.DWG

I3 
O

kiei

__JA

UugM Msid H-L AD:ýA

n6LLL_

Wý 3 -F Z

I

Test No. 47II,/, , WI, -0?Q 

Moisture Can No.  

Wt. of An..ka- __ __ __ _ 66)_ __ _ _,__7__7-_____ -J 

Wt. of can + -wet soil (6) 5'0/ , "-/,, / 

Wt. of can + 2÷soil (5)1 0 9.3-- Al t-7 'f 0 -. 0 

-., W-2 'La0,7q 

Field Data 

Test No. -,', 

Unit wt. of sand (9L4) f6 C 

Wt. of jug + cone before use(lb' //2/ 7; 5'_ / 7% .  
Wt. of lug + cone after use 0h, 3, (c 4Y Y <• "'7., L /

Wt. of sand used (hole + cone 7•5- 7 7. Y-5" -,/ , 

Wt. of sand in cone (Jb, 3.76 3, 7 6 '31 

Wt. of sand in hole ( ;b ?.3. / 3 ,6 7 3. c 
Volume of hole ( e2, 0,377 0 3?'" 0,035 _ 

Wt. of soil (We4) -1)2'/ 7 _ _ _ __ _ _ _ _ _ 

Test Results 

Test No. /• : t 

Wet Density (pcf) -7_____' 117__71 ________ _/ 

Dry Density (pof) /107 /7,, L q, 7 
Moisture Content (7) (7,1 ( , / , 1



Project: -fC24Lj tOým4-7.  
Area: LA4•66 549d nL.  

SHEPHERD MILLER Tested By: " e• )-l'
INCORPORATED Date: f\,A2 !ý 2 ý I 

SAND CONE TEST FORM
Visual Description of Soil: 
Material Type: 

Location of Sample: 

bo tf 
Laborato y Data from

Cavp-iz

Field Test-11/" e. �,.

Test No. tb'7a5 -/ / "C5_7C 

Moisture Can No. ______r__ _ _'__ _ _ _ 

.wt. of *no- 4b) 2-c$C, 2-~ 4:,l 

Wt. of can + wet soil (It H, 7'I L_ 7 ) z___.  
Wt. of can + iwsoil (A ýT F L41. Iý7 _________ L4, 3 

" It 4! . 7/, 36. 19,9 4Z.57 4- .. , 

Field Data 

Test No. Z. •/•pf€ 

Unit wt. of sand (f •••7 
S Wt. of jug + cone before use(lb /)2.' 72- 3,/, )// 7/ 

Wt. of iug + cone after use -i ,L/ '3 7, C::>}•- 7 

Wt. of sand used (hole + confeý 7,j #¢ 73 ,6,"6• -7 

Wt. of sand in, cone (,Ze ,n -1T ".,(a, ý3 7 c
Wt. of sand in hole b) .3,7 0 -3,5•7 3,1 (9 2 , '? / 
Volume of hole 3):• 01 ý15 01 ,o 37 -L o ,z' 0o3V5 ' o0 
Iwt. of soil ,e 00) l• -7 Z/,• 1 .I 3.  

Test Results 

Wet Density (Pcf) l 2 b /-!5 , <3 I Z•,"ZS //1.2 
Dry Density (pcf) Io -.17 055. 4-9 10510-9 /00,67 
Moisture Content (%) 1 •? )3111,,59 1 17.2,8 1 17.74

Notes: - .3,.s j,,,, 

lof}Ia1AA/ cr4 ()

V. Y1., -( 

}- l

29. z
FA L. P o+1

97.0
0 104,O P 

107,13I

ý,eid

SFile: SAND-C.DWG 
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I .9 -5v•

ý5-ý I-(-- ,-

99.5
ýOAý6-4:ýItV) ý%)



p I -. -.

SHEPHERD MILLER 
INCORPORATED

Project: 

Area: 

Tested 

Date:
By: ,-' . .-c

SAND CONE TEST FORM
Visual Description of Soil: 
Material Type: 

Location of Sample: 

Laborato y Data from Field Test -?// -/6t A,•.
Test No. 114 (.a # 7 7. 5 

Moisture Can No. : 

Wt. of W tN O.OZ, 0z _0 
Wt. of can + wet soil ( 3, 7K 5 6 

Wt. of can + g1 soil (q) 41S, /I - L41) 
4) 3ý,4-5 4,226 !2___ _____ 

Field Data 

Test No. _-, _ _ _ _ _7_ _ _ _ _ 

Unit wt. of sand (04) 74 
Wt. of jug + cone before usel(6 /.7. 28 /1,/ /3, Z.5 /,•,1 

Wt. of jug + cone after use 8h 5-- 3 4/, V z... .5( C 41, ,'5 
Wt. of sand used (hole + cofiý 6.75 ':-_? 87-5, 7- 8 

Wt. of sand in cone (16" 3,7(-: 3,76, 3,7s-' -,
Wt. of sand in hole (L62.) s. :3.9 -3 .3 •32 

Volume of hole (.) 3,0~3/ 3 5 C7, ID3 ýý 4:: C 
Wt. of soil (iveO- 06) Li7 1_____ 17 

Test Results 

Test No. _ _ _ _" ;04 -__,_7 _ 2i 

Wet Density (Pcf) /1,37. /• 6, 3" /". 8 ' / -5, 97, 
Dry Density (pcf) 09. 10 100. 5 io5. 42- __I__,0 

Moisture Content (%) 2-o. 37 1_7,_ Z5 16,/s 14-.10
Notes: •t, /•-,/ (/•" 

0 v^J': 6, Lw~ ef
A4z4eIL,'6Le

98.7
HPFA, /FlOL 

MP VOY 11-4 107, t
P 

107,16
p File: SAND-C.DWG 

IIt, o6

4iA�fi)
tHIn4T3S �4suid f�j t

- 1 Fi L. o

1zZof4

WOWS£-?_-

I

F tol/Zo



Project: 11th4c4q to-Z.  
Area: -,44ýuS 6ttw FILLi& 

SHEPHERD MILLER Tested By: I (S-71 T 

INCORPORATED Date: VWI.xj IC (t C1 

SAND CONE TEST FORM •-5 4
Visual Description of Soil: 
Material Type: 

Location of Sample: 

Laboratory Data from Field Tes f(&i -) 6t 6/Lý,AWE
Test No. " L4 , 1 n, --t÷ (a) 7 

Moisture Can No. _________"__ 

Wt. of 0i0) c. O, 0 
Wt. of can + wet soil (t Y) 6 3-Vz_ 92 6 7? 
Wt. of can + 1 soil ( ILI. Ll/ 1 .333 `5V 2

•==.,=,,) •'-q. ^., 9. .+9 40. o o.0• 

41: ~~~~4-, 4 -..- 4 

Field Data 

Test No./C 

Unit wt. of sand 9(4 
Wt. of jug + cone before use(•e. 76 / , /, //. ? 59 
Wt. of jug + cone after use -lb 7, 2• 7, ?• - 6 /./ 

Wt. of sand used (hole + con~e c 2' 7 64,7 Y 77OC " .  

Wt. of sand in cone (7b 3,1& 37• " 

Wt. of sand in hole > ,/ z" F.3 - .  

Volume of hole ( 0. 0.o3/y 0.031 c.o5~9 _ ,_____ 

Wt. of soil (kvd-eie0 Z______ ' 27 
Test Results 
Test No. ; " i // /.

Wet Density (pcf) i , // 5, 7 , 

Dry Density (pcf) Vo&. ?7 1__,___ t06,14Z. 105.72
Moisture Content (0) 1•,Ol 1______ t6.72. 17.OO

Notes: " e

-Vey 
1 ,.=z

1o0. 1
FAS,/ FA L.  
moo, OrCMC

[DryJ

1 1)7 >15 SFile: SAND-C.DWG 
10c7, ig

55.9

Sqy~0

cdq&t~imN)
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SHEPHERD MILLER 
INCORPORATED

&

Proje 

Area: 

Testec 

Date:

H1614WtQ~ MIINI ni,

dBy: 1

SAND CONE TEST FORM
Visual Description of Soil: 
Material Type: 

Location of Sample: 

Laborato y Data from
Field TestCTF

Test No. 4•i"T1'44 -/ / '3,0 

Moisture Can No. A4 3 
Wt. of ogpw 64~ 2  0,62 Oc..  
Wt. of can + -wet soil (16) 14, 3 - Y, ? 
Wt. of can + ~soil (nj)Vq,2 L45-,; II¶ _______ 

__.... .______.•o., ' 4 I +o.76 __.__ 

S,,, • ltoL OLL)(9 11.0oo /o ,-_ _ 

"Field Data 

Test No. ] /•,v 

Unit wt. of sand ( L") 

Wt. of jug + cone before use(lb6 /-• ' /'/, / CD Y 

Wt. of jug + cone after use (lb 9. 7. 3• 5' • 

Wt. of sand used (hole + co(e /,00 7-7/ c 7, 5S 
Wt. of sand in cone ('1,7-7 _ . _ _ 7,7 G_ 
Wt. of sand in hole , 

Volume of hole '3?0 

1Wt. of soil (iVd)(i) -~z3, ______ y, ~ ______ 

Test Results 

Test No. #•#' // 

Wet Density (pcf) 1:3IL1n / ,I /c _ __._ 

Dry Density (pcf) _ 0_ _ _ _ _ I7 - (9 7-99 lot, 

Moisture Content (%) 1_ ,1 _ t+. 6S _ _.._ _ 

Notes: 

Cm~v vscx4er e, ( %c)

9#.8 101-9
RS rFA t

"PoQ ofc,j~~
F J111,16

P 
111 ,11

p 
t67, I

File: SAND-C.DWG

ct:

9ill 7
ý' ill f. af -ý ZN1 ý '/,j )



Project: t1 61-4)AAI) 1005481• 
Area: -A4J:6S LL &EA 

SHEPHERD MILLER Tested By: 

"INCORPORATED Date: 1V Sý ,• 

SAND CONE TEST FORM
Visual Description of Soil: 
Material Type: 

Location of Sample: 

Laborato y Data from Field Testp(,•/P .'.-L-

Test No. 4I 27o -!,e' _4 ,'2' #3 ,

Moisture Can No. B - 3 
Wt. of vowli -7-o 0.2-.7 0.<> Co> <'.  

Wt. of can + wet soil Y-!3• ___7____,__o_,_ 

Wt. of can + 1 s soil (•) __________ Lf % 

"Field Data 

Unit wt. of sand 0o4) 9o° 
Wt. of jug + cone before use(lij .4 ,, .. 4 

Wt. of jug + cone after use 1)• 7,d52 it .I Q 
Wt. of sand used (hole + core 7, 3z !7.-\ G -9? -7.  

Wt. of sand in cone (16,1 3.76 3. 5, \ 37 7

Wt. of sand in hole (L1 '3.•S r. 'el, 3.13 1 ,Z- 6> 

,Volume of hole (P)~ 0.37/ý _________3_25 r~737 

wt. of soil (v,0) Z) 9, Y, )' 1jk.5 \ i.-/, r q. -6 

Test Results 4 Cr,--. F-..w•ql -t 

Test No. ___ __ 

Wet Density (pci) 13___ ____ __ _ ___ 

Dry Density (pcf) 1(07 2-- 172-,S- /0(0•, 

S Moisture Content (%) 1 &, ___ _170_ l7(,.4ý'

Notes: 

Ogl -i V6N dTh.A ý6oer14-1i 0,

//I III 

(4

96,.6

r

itl I1

fo .3.
FP'�L 

f� File: SAND-C.DWG

Lie

FAS ý FA L-

600ýrl

P File: SAND-C.DWG



SHEPHERD MILLER
INCORPORATED

Project: 

Area: 

Tested 

Date:

Riug6S MsWINJ f5LL A
By: [D p-l

M,. I <S1

SAND CONE TEST FORM
Visual Description of Soil: 
Material Type: 

Location of Sample: 

Laborato4y Data from Field Tesff7A (

Y5, II4gitz ZT 3 #5~ 

Moisture Can No. ý 

Wt. of v(ob) 64 Z- . 6. 2.  
Wt. of can + wet soil -9"- _ _ __3.7c _.__" _ _ 

wt. of can + ý soil i) T3 __- _. __ __ . _ t___ ___ 

Field Data 

Test No.  

Unit wt. of sand 

Wt. of jug + cone before use(b61 /-2,/y //, 73 7 .J!7 7 1" / Z, 7 

Wt. of jug + cone after use 11b 6, Z c- Z.  

Wt. of sand used (hole + cor(e 2.•? C) ____2___ 7 75 

Wt. of sand in cone (7b 3,24 _.___" _ ,7 , 

Wt. of sand in hole .b3 J4' 
,Volumne of hole Z),~e3 ~ ~ c~?c3/ 7 

1Wt. of soil (6vd-) (i0 •-1 3'3 ____7__ 501/____ 

Test Results 

Wet Density (pcf) S-____ /i -S 7 7_____ _ _ _ _- _ 

Dry Density (pcf) __ _ _, __ (0",0 _ ___, _ /0 2.D 
Moisture Content (%) [' V7, 2-- / , I 5,4

Notes:

107

,R *N�� 

1/I 
/ �

it/

99.3

F?�L F- F File: SAND-C.DWG

146

- .

PAS AI F File: SAND-C.DWGF



SHEPHERD MILLER 
INCORPORATED

p

&

Project: 

Area: 

Tested By: 

Date:

too'4�-z
U$LA96S 54sN1 FiLL &EA

SAND CONE TEST FORM wlýý0
Visual Description of Soil: 
Material Type: 

Location of Sample: 

Laborato y Data from Field CTTSR

Test No. 
_ _ 4._03_t 

Moisture Can No. _ 

Wt. of 04-6 1 -)

Wt. of can + wet soil (16) el __76 

Wt. of can + • soil C qq .19 

Field Data 

Test No.  

Unit wt. of sand 7 _ _ 

Wt. of jug + cone before us1•bi 2 

Wt. of jug + cone after use (lb , 

Wt. of sand used (hole + core 7,_ 
Wt. of sand in cone fi,3,7G 
Wt. of sand in hole 6b) a.  
Volume of hole 

lWt. of soil _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 

Test Results 

Test No. ___-__ 

Wet Density (pcf) X// 5, 2 _ 

Dry Density (pcf) (a ___ 

Moisture Content (%) J 6-._-

Notes:

92.7
I ~LFl:SN-.W?AL/ FAL- File: SAND-C.DWG



SHEPHERD MILLER
INCORPORATED

q

Project: 

Area: 

Tested 

Date:

uMu-f6s rASW FELL AM
By: JL-• /7•, /'7

i

SAND CONE TEST FORM
Visual Description of Soil: 
Material Type: 

Location of Sample: 

Laborato y Data from
Field Test-14" -. c�ei r�4�

Test No. 11i- &Z., IK•"•o " A' _-/45 

Moisture Can No. 141 A2______ 
Wt. of vgý 6 (16i) &C .-- Z ____ 

Wt. of can +owet soil (. e6 )- 3C 
Wt. of can +-At soil () .11 4c.,_ ____- __ 

Field Data 

Test No. #3 
Unit wft. of sand 1?5ý y ___ 

Wt. of jug + cone before use(I 6M J4 P-f z 1ý 13, // Z-7 
Wt. of jug + cone after use PHJ1 8.77 "7 '7 7--. 3, 4 5 

Wt. of sand used (hole + con,( 6,,57 4a'- "? 7,./ * 7.3 -2 
Wt. of sand in cone (3b 3,7G 3.7 G _.7 Cc 
Wt. of sand in hole (1b) 2, 3,,?3 3,S6_ 3_______G 

Volume of hole 43) 0'Z'73 05.0336 1 03.~576:5)07 
Wt. of soil (lwe-O(~ 1((0~ _ _ _ _ _ _ _ _ _ _ _ $ . 3 

Test Results 

Test No. _ _ _ _ _ __ 4 
Wet Density (pcf) _____. - /4,2o. 37 /;/,/ /1 7-03 
Dry Density (pcf) 106,3 • 103.13 __o_. l oZ-O 

Moisture Content (7) 17. 5 16.7 14,,5 14-7

Notes: 5 4 ,w 6 -0 

IVW Y- i'1COA 4YI b 4 ) 107
157

96.4-

~if Ill IiI 
11•

253 9/.9
F�L 

F File: SAND-C.DWG

f F P

kyiq4�-z.

',Il

"PA / F L

99. t
F File: SAND-C.DWG



SHEPHERD MILLER 
INCORPORATED

Project: 

Area: 

Tested By: 

Date:

TX, zn P +,.r

SAND CONE TEST FORM
Visual Description of Soil: 
Material Type: 

Location of Sample: 

Laborafo y Data from
Field Tesi1oQLt' ý )E.•Vi •

Test No. rl'•'D q•÷/z-/> 0i 4 ••: € o-, ••, 

Wt. of *am-• W4l) 0.6-L 0_ 0_ Z.>..._Z 7Z_ 

Wt. of can + wet soil (1) 5 ? 9. 53 . / ý 
Wt. of can + ,soil (5) -,sso _52, 2o• L3,O1 

Field Data I-S .. j 7 S,65 4- 93 ' 

Test No. _-__ -7__ / 7#8 
Unit wt. of sand 5c, 

Wt. of jug + cone before use(tb1 /155- /3, -, 2"- 1/ //, 7,7 
Wt. of jug + cone after use 11b 7, Z5 C.// 

Wt. of sand used (hole + cone .3 7, ( 7 3" 7.5- , S 

Wt. of sand in cone (Lb 3.7: 5,74 3777 

Wt. of sand In hole b) K'.$7 377/ /z 3.•?7 

Volume of hole (. Y./Y7• c5-&3= 0.o33?./ 

Wt. of soil (i'vd-) Li) / 5" (/" * ___"_______ 

Test Results 

Test No.-*,- = 

Wet Density (pcf) 116ol• //,-70 12 , 1 9/,< 

Dry Density (pcf) 1 100. 8<: 107W9 1O•* 
Moisture Content (1) ___ ___" 15.7 /1, O 17-.5

Notes: r

(07"107 
15

27, Z
FP�L 

f File: SAND-C.DWG

tAe

VIA

WGý 2- -F ý,J

,,ý, rA t"e A S>-

94.3

f File: SAND-C.DWGPA/ hL-



SHEPHERD MILLER 
INCORPORATED

P

P ri~ i ~nqA3Y15-7
Area: 

Tested 
Date:

'1A4u�6s MS�N1 FILL I�2�\

By: Th 9�-� 1P<-
V�Q�-%. )7 Z�c�z4

I

1k3�C3�oFy

Visual Description of Soil: 
Material Type: 

Location of Sample: 

Laborato y Data from
Field Test c3� c--- r-jC

T e s t N o . • I / / r • / / • • 9 / ' • O • 

Moisture Can No. __ __/o ________

Wt. of con + wet soil (I1) z3 9..6'/ ev // 3,6 7 
Wt. of can + -w soil 5 -4) 'LLJ __ _ '- _ --, _1 ._ , _0 

.4•j :ý 4. 7(; 43. 07 47. -65.  

Field Data 

Test No.  

Unit wt. of sand 04)_ _ _ __ _ _ _ __ _ _ _ __ _ _ _ _ 

Wt. of jug + cone before usetll /75Y2 1"71-1 /2. 417-Y 

Wt. of jug + cone after use (lb ' 7, N 

Wt. of sand used (hole + co • e .2 ý • 6 2 7, 49.3 .  

Wt. of sand in cone (b 373.71 3 -76o -7 

Wt. of sand in hole _ __)_ _ __ <_, 

Volume of hole C) 4, 34.1 c:026 
Wt. of soil ('VC0) (ta) •'.O( __ '._ _ 7./3 Y,_ ,__71-_" 

Test Results 

Test No. j 7 .-4" # 4/ • ? 

Wet Density (pcf) .__,__._ _ _/ -- _ _ _ _ _ _ _ _ _ _ _ _ 

Dry Density (pcf) i-..,d I0kj lO.47 9__ IS __ 

Moisture Content (%) ib.6 1_ , _ _ 1!.7 13.7

Notes:
-ftCy - j7C lid? 

Ailiý 9~.A~ ~ 

v~io r &P,, f I, Jj / 4

I (dLII1?Y� �O/a)

5+0v rgs7 

90-5

Il)

AIP File: SAND-C.DWGF, F F

SAND CONE TEST FORM

ý4eId 
146,

21-19M 649 Fý11 XPA

It•q4R.ZPrnig•t-+.
I I

•7 I OUravr 
\,t,: ý ýý ý -0 
.5 I."Ch

?A/ FhL



SHEPHERD MILLER 
INCORPORATED

Y

1n;qP,-2Proije 

Area: 

Testei 
Date:

IR�f6�S �4•lNl r1IL4?p�

(1

SAND CONE TEST FORM P4:ýýy 'f

Visual Description of Soil: 
Material Type: 

Location of Sample: 

I nhnrnfn, rv nfnctr frrnmy F1�ld -

Notes: 

C1W 14& igertp0ev%) 07

C97.9j 
97.3

107 107 
1,3

f r

107 
16

FP�L 
P File: SAND-C.DWG

(�b

f� e14 

LI

ct:

A'ý - - A1711 -01oo3f .1 Test No. )-'/3 /, L- Y-3 t,/,

Moisture Can No. 131 Ri/ /2
Wt. of *no-) 6z o.,c 1= Z 4 

wt. of can + wet soil ) ..- 7 / 9../2 _ /__ __ _ 

Wt. of can + tsoil 1 _ _ _ _ L~~~ )4.  
•.. _, =•, ,•4o. o4•.oo 44 ,.O.l ____ ___ 

- tav-~ ) or I_ __ _ _______ 

.572 154 
b :i .) 4, 5.73 ~ 5.4j 5,4O3 

Field Data 

Test No. _ _ _ _ .______ '// , 

Unit wt. of sand ý?g 76 

Wt. of jug + cone before use(lb-//2,C /D 7Z 7,./ , 7 (7) 

Wt. of jug + cone after use INJ $'/9 ,o0 

Wt. o f sand used (hole + cor(fI ~ j 

Wt. of sand in cone (H1 3.7r 3-76 3 7.-<

Wt. of sand inhole (b / .a 3/~ 
Volume of hole (<Do.,c•3 o.633/ O-o327 O,637• 

Wt. of soil (iv) 011)) 3 '?F I / 3 ~ ______ 'c 

Test Results 

Test No. /3_ _ _ _ _ _ _ _ _ _ _ _ 

.Wet Density (pcf) _ _ __ /2 / / K9341 /-21~ 

Dry Density (pcf) 104., '7 I!0. OI lO2,$ t05,Z 

Moisture Content (1) 1. "1 4.,_________,0

\

?AS/ AL P File: SAND-C.DWG

Cýmýý-tim Na)



W eA Project: hhfi(914548Area: - 4Lit9ri 5:ALt fLL .U 

SHEPHERD MILLER Tested By: -b, - I -c-
INCORPORATED Date: . Z-29,.  

SAND CONE TEST FORM .
Visual Description of Soil: 
Material Type: 

Location of Sample: 

Laborato y Data from Field Test(fYý" (&"5ý-J

Test,• No 1";2 e/,-I •zo *e3 IZ- 74/ z5 ,' I- l;, 0 -/ 

Moisture Can No.  

Wt. of 0-m W'4 .•ý) ______ 

Wt. of can + wet soil (6k) 33 7 a.___" Y .. ZZI...  
Wt. of can +Z'soil 51) _ _ _ __ S -. 7£ §4- _ _ _ _ _ 

r.. .fLj i-. i1~ 4 +7,:)__ __ _ __ _ 

Field Data ()6.2 

Test No. 74Z.1 * 3 i' 4"/ 

Unit wt. of sand (?4) ? 
Wt. of jug + cane before use(16, /5~5 53 5' 72, 7 C, /7 7Z 

Wt. of jug + cone after use l2b t- 17,/5" ,/i2 V 
Wt. of sand used (hole + cone •75/ 7,2 2 

Wt. of sand in cone (lb 3,7<, 3, 76 -3,76 3, 76 

Wt. of sand in hole ()•Jb,? ý5 /"? 3 -3 'Y,,
Volume of hole (43) 413// 05'03-ý 3 :ý> 3 0 3 

Wt. of soil (bve) 06~) -3. Z/__ __ /Zel-, __3_G________ 

Test Results 

Test No. __ _ _ _ _ _ _ _ _ _ _ 

Wet Density (pcf) E__ __ ____ _3 /F.63 _______ 

Dry Density (pcf) 0 C, 1O6 - 14- 106. 2( 013. 1 

Moisture Content (%) 17,07 8,2. ZZ 1ý. 53 1 _ __.77

Notes: 

Of~vk erAov'I(% 107
10.7. o07

�it�) 

107

183

99. -3

fPASS 1FfAL P

9 e
F File: SAND-C.DWG
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Project: N1h4414 J 0O0-08-2 
Area: AA BASW h; FLL AI 

SHEPHERD MILLER Tested By: j 
INCORPORATED Date: 2=ý-/, Z-Z_ ' -..o 1 

SAND CONE TEST FORM
Visual Description of Soil: 
Material Type: 

Location of Sample: 

Laborato y Data from
Field Test 2 '1(-'

(�A

Notes: 

f\ru

4 11

III 
16

(o7 
13

III 
16 

(J7,)

PAS/F FA P File: SAND-C.DWG

Test No. /P>c # 
Moisture Can No. Pd(eo__________ 
Wt. of 00W 66) 6 07a 

wt. of can + wet soil (11f) 91 0. Z:r, z 2 L1- I./ 

wt. of can + W soil (5) 5+53 59.64- 59.72. G7-35 
C,= ,, L *4(45 10.9o A5 !O.g99 A? i1.07 4 U 1.1# 

• 0 (1), 44- 00 1 -5. le 5 .52. 6 4- 1 5"0. 75 1 
01a4 1) (,.53 5.199 0,8 3• 

Field Data 
_ 

J.4,-41.  

Test No. #_____ 

Unit wt. of sand (?4) _ _ 

Wt. of jug + cone before use(lb /i•3ý 75 z I / 3' I S 
Wt. of jug + cone after use C,,? 7 5- ,oo , 

Wt. of scnd used (hole + cone'e)_ 7, ____.  

Wt. of sand in cone (Lb , 3,7( 3.7-C 7 
Wt. of scnd in hole (1b) 3 2 .2 Z 13, 

Volume of hole ():2) . 0 o,'4/•" c,-30 3, ( z) 
Wt. of soil (Wvci) 0bi) li.7 (o -1 2L- ______ 

Test Results 

Test No. • S __ _- _ _ _ _ _ __ _ 

Wet Density (pcf) //4_Y57(?) /25.'/ /2Q,'. /Z2"'5'1 

Dry Density (pcf) I9t 1.. (1O. 5Y /Q•. 9 107, 94/ 

Moisture Content (M) 17. 0 (4, 03 1(. O 15. 96

(?q ý,J e-



_I
t

SHEPHERD MILLER 
INCORPORATED

I41�alk\n
*rALMf70 lA.UMJFL~Proje 

Area: 

Teste( 

Date:

SAND CONE TEST FORM o )'ft
Visual Description of Soil: 
Material Type: 

Location of Sample: 

L&Ar N 4 4 fr Laboratory Data from Field TestPo•-, /3

Test No. 14;1t,4• CKM i/o I+'L " 12• ____________ ~ Y&,W~~ t~4 ss÷ s'95 #/2 2" 

Moisture Can No.  

Wt. of -Io- 1/i6) O.OZ _ 0,02 6.e z 

Wt. of can + wet soil (0 t, 1C) 5 Z- lY 3 ?
Wt. of con + ZV soil () ( o3 57.9 57.6o _._ ~C 6..,, Aj ) t1• •o 1/, oý2 4ij it, o4 A12. 1o 

________ 51. 7 14 44/,57 

Field Data t l, ) 5.3 (•,OZ 6 ,4) 

Test No. 4! i 

Unit wt. of sand (9?6) 

Wt. of jug + cone before use(lb /12-V13 /3 /3k, 7(0 
Wt. of jug + cone after use b (,7Z ( , 5 3 Z 

Wt. of sand used (hole + cofi ,5 ,71 _______ - % 

Wt. of sand in cone (l 3,7 3 .7. -
Wt. of sand in hole (Ib /.a5 " " • , 3 
Volume of hole 0,no5 ,c0375 0.03Z/ C-X> 393 
Wt. of soil (6vC0) (NO) 2,-9a I e-1 7? _____1, ______ 

Test Results 

Test No. ::• 4 _ _ _ _ _ _ # // _ __ .  

Wet Density (pcf) /1__ ,/ _ / 3 2 '9 0 / 9 -/ , & ,7 _". 5 "7 

Dry Density (pcf) 102 - 34- I ; .45- 107,37 10_o 5._ 

Moisture Content (%) 0o..99 1499 4I/ 1,7
4 Veyy 14,,4 • ./< 5' /, ) Notes: 

AV\AJO) 7 
Of~knu~ ~%-7

v4,7 9#iff

III 

16

96.7

I'

0o7 

16

98.8
F File: SAND-C.DWGVF�t� P P P

d By: 7. -

Ir( ,-11J -ct:

-l
P16S /FAL



SHEPHERD MILLER 
INCORPORATED

I.

Projec 

Area: 

Tested 

Date:

H~iii~ rAS1l " 1058-

I By:

Visual Description of Soil: 

Material Type: 

Location of Sample: 

Laborato~y Data from Field Tesi.?'( GQ I(-.' C?1(Ae

Moisture Can No.  

Wt of -- 6 (16) C' -z 0, _______ _ __Z 

Wt. of con + wet soil ( 5k,) 5_z _ _ C__ 7 '/_ 3_ . Y 
Wt. of con + 410 soil ) 5757 57.,Z-1 6. 30 51,66 

C -(1) 0 11.17 6'z 1.17 93' t.1,? 4 Ihlz 

Field Data 9 7,i r.6 2) 9 

Test No. 44/. 1/-

Unit wt. of sand (74) W_________ _ _ _ 

Wt. of jug + cone before useOb' //. / / '. 7 

Wt. of jug + cone after use 11 h _. 53 _ ._____ 9, "7 4g, L7 
Wt. of sand used (hole + co(A •7/1 7 -7,05 2 7, Y' 
Wt. of sand in cone (lb 3-, 3,74S 3.7• G37, 
Wt. of sand in hole 0b1) 3.y / c. S 3 /' 3.73 
Volume of hole (,5) o, 935• c,.o37y e), 0322 _0.___3_? 

Wt. of soil (ib) (',5 9,c,5" %Zc -Z.  

Test Results 

Test No. Odra/_ I/_ _ _ __ _ _ _ _ _ 

Wet Density (pcf) _____ _ /- 3o I /30,OZ (' /-.2

Dry Density (pcof) 107.0 /07, 6Z 109.9-3 I1 /!! 

Moisture Content (M) 1q. 07 17,7Z 1 19,6,5 1 17.
Notes: -. - , 

1*6vnm kj lqý10 7 1,07 
OfMAA 1$4r41(/)t5i

'etld

£ 4.-

15

1ao.

107 

16 

102.ý

F File: SAND-C.DWGP

SAND CONE TEST FORM Pp9 / 'fY

ct:

61r,-ýM (I/,()



APPENDIX D-2 

MOISTURE CONTENT TESTS



SHE-PHERD MILLER
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Shepherd Miller, Inc 

Project: Highland 
Client: Exxon 

Project No: 100548 
Contractor: Carr Construction

Test Results

Test Daily Test Grid Lift No. or Wet Moisture Dry 

Counter Date Test No. Tested By Area of Test Location Elev. Density Content Density 

(lb/ft3) (%) (lb/fl3) 

1 27-Oct-00 I CLS/GVH Random Fill Q, 13+100 0 117.5 7.6 109.2 
2 27-Oct-00 2 CLS/GVH Random Fill Q, 14+100 0 107.4 9.6 98.0 
3 27-Oct-00 3 CLS/GVH Random Fill P+100, 14+100 0 110.0 15.6 95.2

27-Oct-00 4 CLS/GVHI Random Fill P+150, 13+100 0 119.4 11.7
4 4 + + 4 I 4 4

27-Oct-00 5 CLS/GVH Random Fill P+100,12+100 0 120.1 18.0
106.9
101.8

6 27-Oct-00 6 CLS/GVH Random Fill Q+50, 12+50 0 117.8 9.6 107.5 
7 27-Oct-00 7 CLS/GVH Random Fill Q+100, 11 0 120.1 11.0 108.2 
8 27-Oct-00 8 CLS/GVH Random Fill Q+100, 12 0 116.6 16.3 100.3 
9 30-Oct-00 1 CLS Cover Q+100, 11 1 115.7 18.5 97.6 

10 30-Oct-00 2 CLS Cover Q+100, 11+100 1 113.4 18.0 96.1 
11 30-Oct-00 3 CLS Cover Q+100, 12 1 119.3 17.0 102.0 
12 30-Oct-00 4 CLS Cover Q+100, 13 1 116.5 16.2 100.3 
13 30-Oct-00 5 CLS Cover Q+100, 13+100 1 106.7 1.5.7 92.2 
14 30-Oct-00 6 CLS Cover R, 13 1 118.0 17.3 100.6 
15 30-Oct-00 7 CLS Cover R, 12 1 117.2 17.8 99.5 
16 30-Oct-00 8 CLS Cover R, 11+100 1 121.8 20.2 101.3 
17 30-Oct-00 9 CLS Cover R, 11 2 114.9 19.8 95.9

30-Oct-00 10 CLS Cover Q+100, 13+100 2 116.3 17.2
4 4 .. 4 - +4 4,

31-Oct-00 GVH Cover Q+100, 12+100 3 118.6 21.2
99.2
97.9

20 31-Oct-00 2 GVH Cover Q+100, 10+1001 3 121.7 20.6 100.9 
21 31-Oct-00 3 GVH Cover Q, 10 2 112.6 21.7 92.5 
22 31-Oct-00 4 GVH Cover P+150, 10+100 1 108.3 15.4 93.8 
23 31-Oct-00 5 GVH Cover Q, 11+100 2 110.8 15.1 96.3 
24 4-Nov-00 1 CLS Cover Q+100, 10+100 4 117.4 17.6 99.8 
25 4-Nov-00 2 CLS Cover Q+100, 10 4 114.3 16.0 98.5 
26 4-Nov-00 3 CLS Cover Q+100, 11+100 4 108.6 21.0 89.8 
27 4-Nov-00 4 CLS Cover Q+100, 12 4 118.8 17.1 101.5 
28 4-Nov-00 5 CLS Cover Q+100, 13 4 120.7 17.6 102.6 
29 4-Nov-00 6 CLS Cover Q, 10+100 4 116.4 15.5 100.8 
30 4-Nov-00 7 CLS Cover Q, 11 4 113.9 16.7 97.6 
31 4-Nov-00 8 CLS Cover Q+100, 11+100 4 110.4 19.3 92.5 
32 4-Nov-00 9 CLS Cover Q, 12 4 117.0 20.2 97.3 
33 4-Nov-00 10 CLS Cover Q, 12+100 4 120.1 16.2 103.4 
34 4-Nov-00 11 CLS Cover Q, 13 4 116.9 14.5 102.1 
35 4-Nov-00 12 CLS Cover R, 15 5 116.9 17.1 99.8 
36 4-Nov-00 13 CLS Cover R, 14 5 107.3 16.5 92.1 
37 4-Nov-00 14 CLS Cover R, 14 5 110.8 17.6 94.2 
38 4-Nov-00 15 CLS Cover R, 13 5 105.0 16.6 90.1

4-Nov-00 16 CLS Cover R, 12 5 111.2 17.7
+ 4 4 4 1 1 I I

6-Nov-00 GVH Cover P+150,11 3, l'BFC 110.2 15.2
94.5
95.7

4
5

18
19

39
40
41 6-Nov-00 2 GVH Cover N, 13 1,6" BFC 103.3 15.7 89.3 
42 6-Nov-00 3 GVH Cover 0, 12 2, 2' BFC 117.5 19.3 98.5 

43 6-Nov-00 4 GVH Cover P+150, 10 6" BFC 106.3 15.7 91.9

I

I



SUMMARY OF LABORATORY TEST RESULTS 
SMI # 100548-3, JOB NUMBER: 00.084T 
Highland

Sample 

Type

Moisture 

(%)
Atterbergs 

LL/PL*

Proctor 

Max DD(pcf) / w(%)

Date: December 2, 2000

% Passing No. 200 Sieve

North Stockpile Bucket 4.6 35/17 101.8 / 16.6 65 

South Stockpile Bucket 4.2 33 / 16 104.5 /15.2 51 

Borrow Area-Top Bucket 9.0 30/16 111.3/16.4 41 

Borrow Area-Slope Bucket 10.3 N.P. 106.5/19.6 46 

Borrow Area-North Bucket 32/16 101.5/21.0 56 

Borrow Area-South Bucket 33/16 102.5/20.0 57 

BA-NE Bucket 11.5 28/23 103.5/19.5 49 

BA-SE Bucket 8.7 32/17 99.0/21.0 62 

Test 1 Bag 17.6 43/18 69 

Test 2 Bag 16.0 

Test 3 Bag 21.0 

Test 4 Bag 17.1 41 /16 70 

Test 5 Bag 17.6 

Test 6 Bag 15.5 ,dUW-_,, 

Test 7 Bag 16.7 4, ZC500 
Test 8 Bag 19.3 

Test 9 Bag 20.2 

Test 10 Bag 16.2 42/18- 63 

Test 11 Bag 14.5 

Test 12 Bag 17.1 42/19 - 75 

Test 13 Bag 16.5 

Test 14 Bag 17.6 

Test 15 Bag 16.6 

Test 16 Bag 17.7

*LL = Liquid Limit 

N.P. = Non-Plastic

PL = Plastic Limit

JOB NAME:

Sample
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3 

Drying Can No. B12 A6 A2 B4 B2 A8 A5 A4 B3 Al A9 

Mass of can (g) 11.09 10.96 11.00 11.12 11.17 11.15 10.90 11.15 11.12 11.06 11.17 

Mass of wet soil + can (g) 45.37 39.58 41.56 35.39 34.79 40.25 42.21 38.55 39.45 35.52 33.00 

Mass of dry soil + can (g) 40.21 35.07 36.52 31.61 30.78 36.10 37.50 34.41 35.31 31.99 29.66 

Water content (%) 17.7 18.7 19.7 18.4 20.4 16.6 17.7 17.8 17.1 16.9 18.1 

Wet Density 123.7 120.2 127.5 118.7 124.9 127.6 127.8 117.0 125.7 124.4 117.7 

Dry Density 105.0 101.3 106.5 100.2 103.7 109.4 108.6 99.3 107.4 106.4 99.7

I

Ma�os� �o•L 
�4(tL �)

z 3 + 5 4 7 9 0 1

9� f 2..  
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Drying Can No. BI B2 B3 B4 B5 B6 B7 B8 

Mass of can (g) 11.16 11.16 11.12 11.11 11.08 11.09 11.12 11.10 

Mass of wet soil + can (g) 47.77 49.98 49.90 39.18 39.99 55.51 50.88 49.79 

Mass of dry soil + can (g) 42.65 44.33 44.37 35.36 35.75 49.68 45.57 43.49 

Water content (%) 16.3 17.0 16.6 15.8 17.2 15.1 15.4 19.5 

WetDensity 124.6 131.7 124.5 127.5 119.6 118.1 117.9 115.2 

Dry Density 107.2 112.5 106.8 110.2 102.0 102.6 102.1 96.4 

I- J 3A 3 +1 .5 7
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APPENDIX D-3 

SAND CALIBRATION TESTS



Cone No. Bobby 
Type of Sand: Ottawa 16-30

SAND CONE CALIBRATION 

Calibration By: J. Coleman

Calibration of Cone and Template: Total No. of Trials (recommend 3 minimum):

Trial Units 1 2 3 4 5 T avg.  

Initial Wieght (Wi) grams 7008.6 5327.6 6262.3 4569.5 5249 

Final Weight (Wf) grams 5327.6 3640.7 4578.9 2888.7 3564.8 

Wc (=Wi- Wf) grams 1681 1678.2 1683.4 1680.8 1684.2 1681.5 

Sand Density Calibration: Total No. of Trials (recommend 3 minimum): 5 
Trial Units 1 2 3 4 5 avg.  

Initial Wieght (Wi) grams 6562.4 6268.1 6535.6 6996.6 7076.8 

Final Weight (Wf) grams 1690.4 1401.2 1704.6 2101.6 2216.9 

W. (from above) grams 1681.5 1681.5 1681.5 1681.5 1681.5 

Ws (= Wi- Wf- Wc) grams 3190.5 3185.4 3149.5 3213.5 3178.4 

Mold Volume ft. 3  0.075 0.075 0.075 0.075 0.075 
Sand Density pcf 93.78 93.63 92.58 94.46 93.43 93.58

D:\projects\CALI BRT2.xls
10/26/00

Date: 10-Aug-00

5
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K

SAND CONE CALIBRATION

Cone No.  
Type of Sand:

Bobby

Calihration of Cone and Template:

Calibration By: M.Davis Date:

Total No. of Trials (recommend 3 minimum):

Trial Units 1 2 3 4 5 avg.  

Initial Wieght (Wi) lbs 14.98 11.57 8.15 

Final Weight (Wf) lbs 11.57 8.15 4.75 

Wc (=Wi - Wf) lbs 3.41 3.42 3.40 3.41 

Sand Density Calibration: Total No. of Trials (recommend 3 minimum): 3 

Trial Units 1 2 3 4 5 avg.  

Initial Wieght (Wi) lbs 13.49 14.12 14.42 

Final Weight (Wf) lbs 2.9 3.55 3.82 

Wc (from above) lbs 3.41 3.41 3.41 

Ws(=Wi-Wf-Wc) lbs 7.18 7.16 7.19 I_ 

Mold Volume ft.3 0.075 0.075 0.0751 
Sand Density pcf 95.73 95.47 95.87 95.69

P:\00-400\Sandcone Test\bobby5-1 1-01

11-May-01

3



APPENDIX E 

EROSION PROTECTION MATERIAL TEST RESULTS



APPENDIX E-1 

PARTICLE-SIZE DISTRIBUTION



Particle Size Distribution Report

100
0 NN

d c _ 
-� £� 0 0 0 S o

0 -601 
60 -- -

50 

401 

301i 

20 

101 

50nn 10 10 1 0.1 0.01 0.001

GRAIN SIZE - mm

%COBBLES % GRAVEL % SAND % SILT I % CLAY 

23.7 39.6 20.9 15.8

Sample No.: 1 
Location:

Source of Sample: LFCT3 Date: 09/14/01 
Elev./Depth:

Client: Shepherd Miller, Inc.  

Project: SMI 100548 

G EOTECHNICA L Project No: 01.026T Figure

C, 

LI

U 
LL

SIEVE PERCENT SPEC.* PASS? 

SIZE FINER PERCENT (X=NO) 

5 in. 100.0 
4 in. 89.8 
3 in. 76.3 
2 in. 61.0 

1.5 in. 50.1 
1 in. 44.0 

.75 in. 41.2 
.5 in. 39.1 

.375 in. 38.3 
#4 36.7 
#8 35.8 

#16 34.7 
#30 32.7 
#50 28.2 

#100 21.7 
#200 15.8 

* (no specification provided)

vv• .vv



Particle Size Distribution Report
N C 

c� �

100

a a a a �

90 . _ 

80--- L- --

70--.-. -

5d 

60 --

40 <''_ _ 

500 100 10 1 0.1 0.01 0.001 

GRAIN SIZE - mm 
% COBBLES % GRAVEL % SAND % SILT % CLAY 

16.6 42.3 24.9 16.2

Sample No.: I 
Location:

Source of Sample: LFCT 4 Date: 09/14/01 
Elev./Depth:

Client: Shepherd Miller, Inc.  

Project: SMI 100548 

GEOTECHNICAL Project No: 01.026T Figure

'7

LU 

LI

LU 
0-

SIEVE PERCENT SPEC.* PASS? 

SIZE FINER PERCENT (X=NO) 

5 in. 100.0 
4 in. 87.1 
3 in. 83.4 
2 in. 69.1 

1.5 in. 55.3 
1 in. 46.5 

.75 in. 45.2 
.5 in. 43.4 

.375 in. 42.6 
#4 41.1 
#8 39.7 

#16 38.3 
#30 36.1 
#50 30.6 

#100 24.3 
#200 16.2 

* (no specification provided)

Soil Description 

Atterbera Limits 
PL= LL= PI= 

Coefficients 
D8 5 = 92.9 D6 0 = 42.4 D5 0 = 32.1 
D3 0 = 0.280 D15 = D1 0 = 
Cu= cc= 

Classification 
USCS= AASHTO= 

Remarks

c c



Particle Size Distribution Report
0

iooF-

a 2 � 2 = N N � (0 - . N

T�T�

90 --- .... ....L 

707 
, I,_ 

50 

40 --- -

0.00 

GRAIN SIZE - mm 

% COBBLES % GRAVEL I% SAND % SILT I% CLAY 

54.4 16.5 115.7 13.4

Sample No.: 1 
Location:

Source of Sample: LFCT 6 Date: 09/14/01 
Elev./Depth:

Client: Shepherd Miller, Inc.  

Project: SMI 100548 

G EOTECHNICA L Project No: 01.026T Figure

C1

U]
zL

SIEVE PERCENT SPEC.* PASS? 

SIZE FINER PERCENT (X=NO) 

5 in. 100.0 
4 in. 80.2 
3 in. 45.6 
2 in. 36.0 

1.5 in. 32.9 
1 in. 31.5 

.75 in. 30.9 
.5 in. 30.0 

.375 in. 29.6 
#4 29.1 
#8 28.7 

#16 28.3 
#30 27.3 
#50 24.1 

#100 18.2 
#200 13.4 

(no specification provided)

Soil Description 

Atterberq Limits 
PL= LL= P1= 

Coefficients 
D85= 106.3 D60= 86.7 D5 0 = 79.7 
D3 0 = 12.7 D15= 0.0964 D10= 
Cu= cc= 

Classification 
USCS= AASHTO= 

Remarks

/
,• d d



Particle Size Distribution Report

000 �

100

90 " 

70 i ___ 

60 . .  

50 

40 

30 

500 100' 10 1 0.1 0.01 0.001 
GRAIN SIZE - mm 

% COBBLES /% GRAVEL % SAND 77 - % SILT % CLAY 

46.2 125.6 16.7 111.5

(no specification provided)

Sample No.: I 
Location:

Source of Sample: LFCT 7 Date: 09/14/01 
Elev./Depth:

SMITH
Client: Shepherd Miller, Inc.

Project: SMI 100548

GEOTECHNICAL

SIEVE PERCENT SPEC.* PASS? 

SIZE FINER PERCENT (X=NO) 

5 in. 100.0 
4 in. 88.3 
3 in. 53.8 
2 in. 45.5 

1.5 in. 40.0 
1 in. 35.7 

.75 in. 34.0 
.5 in. 31.8 

.375 in. 30.5 
#4 28.2 
#8 27.5 

#16 26.6 
#30 25.1 
#50 22.4 

#100 16.7 
#200 11.5

Soil Description 

Atterberg Limits 
PL= LL= PI= 

Coefficients 
D8 5 = 98.4 D6 0 = 80.8 D5 0 = 63.5 
D3 0 = 8.43 D1 5 = 0.121 D10= 
Cu= cc= 

Classification 
USCS= AASHTO= 

Remarks



Particle Size Distribution Report
C

70i 

60, , 

S50 

I I, 

S40 

30' 

101 

0 T I 0.00 

500 100 10 1 0.1 0.01 0.001 

GRAIN SIZE - mm 
%COBBLES /6%GRAVEL %SAND %SILT %CLAY 

7.2 49.8 25.1 17.9

(no specification provided)

Sample No.: 1 
Location:

Source of Sample: LFCT 8 Date: 09/14/01 
Elev./Depth:

SMITH
GEOTECHNICAL

100

90

SIEVE PERCENT SPEC.* PASS? 

SIZE FINER PERCENT (X=NO) 

4 in. 100.0 
3 in. 92.8 
2 in. 74.3 

1.5 in. 60.3 
1 in. 52.8 

.75 in. 50.3 
.5 in. 47.2 

.375 in. 45.6 
#4 43.0 
#8 41.9 

#16 41.0 
#30 39.4 
#50 35.6 

#100 27.3 
#200 17.9

Soil Description 

Atterberq Limits 
PL= LL= PI= 

Coefficients 
D8 5 = 62.8 D6 0 = 37.8 D5 0 = 18.4 
D3 0 = 0.184 D1 5= D10 = 
Cu= cc= 

Classification 
USCS= AASHTO= 

Remarks

Client: Shepherd Miller, Inc.  

Project: SMI 100548

. c €
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Particle Size Distribution Report

a 0
C C C

1

500 100 10 0.1 0.01
GRAIN SIZE - mm 

% COBBLES % GRAVEL % SAND % SILT % CLAY 

3.9 48.7 26.9 20.5

(no specification provided)

Sample No.: I 
Location:

Source of Sample: LFCT 9 Date: 09/14/01 
Elev./Depth:

SMITH Client: Shepherd Miller, Inc.

Project: SMI 100548

GEOTECHNICAL

00 

90 - , 

pI _____ 

80u1 ,u 

70] , 

6 

T 

4 

30,' 

20i , 

10i i 

0 i ,

SIEVE PERCENT SPEC.* PASS? 

SIZE FINER PERCENT (X=NO) 

4 in. 100.0 
3 in. 96.1 
2 in. 84.9 

1.5 in. 66.2 
1 in. 57.0 

.75 in. 52.9 
.5 in. 50.2 

.375 in. 49.1 
#4 47.4 
#8 46.5 

#16 45.0 
#30 42.1 
#50 36.4 

#100 28.1 
#200 20.5

Soil Description 

Atterbercq Limits 
PL= LL= P1= 

Coefficients 
D8 5 = 50.9 D6 0 = 31.8 D5 0 = 12.1 
D3 0 = 0.175 D15= D10= 
Cu= cc= 

Classification 
USCS= AASHTO= 

Remarks

8 o 8

0.001



Particle Size Distribution Report

a

100
- -�. .

90 M 
80 ' 

70 -

_, I 60' , 

50 : 

40 __ 

30'-II 

: I.  

10 __, 

II i, 

500 100 10 1 0.1 0.01 0.001 
GRAIN SIZE - mm 

% COBBLES % GRAVEL % SAND % SILT % CLAY 

0.0 0.0 51.0 28.8 20.2

PL= 

D8 5 = 0.375 
D3 0 = 0.0496 
Cu= 

USCS=

Soil Description

Atterbercq Limits 
LL= 

Coefficients 
D60= 0.130 
D15 0.0010 
cc=

Classification 
AASHTO: 

Remarks

Source of Sample: U.A.F.Sample No.: I 
Location:

Date: 09/10/01 
Elev./Depth:

Client: SMI 

Project: SMI 100548 

G EOTECHNICA L Project No: 01.026T Figure

LLI 
J

LL 

1-

uIJ C) 
uJ 
0i

SIEVE PERCENT SPEC.* PASS? 

SIZE FINER PERCENT (X=NO) 

3 in. 100.0 
1.5 in. 100.0 
.75 in. 100.0 

.375 in. 100.0 
#4 100.0 
#8 99.7 

#16 98.5 
#30 92.9 
#50 79.5 

#100 63.1 
#200 49.0 

(no specification provided)

•O

PI= 

D50= 0.0791 
D10=
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DURABILITY TEST ANALYSIS 

HIGHLAND RECLAMATION PROJECT TAILINGS BASIN 
LOW-FLOW CHANNEL ROCK

SAMPLE NAME 

SAMPLE DATE 

ROCK TYPE

(a) Interpolated from Table D-1 of NRC (1990) 
(b) From Table D-1 of NRC (1990) and DuPuy (1965), for rock type listed above 
(c) Product of score and weighting factor

LFCT 3 & 4 

Aug-01 

IGNEOUS

ASTM TESTI WEIGHTING V TOTALI MAXIMUM] 

ITEST AND METHOD [METHOD VALUE[ SCORE(a)[ FACTOR(b) VALUE(c)j VALUE 

Specific gravity C-127 2.76 10 9 90 90 

Absorbtion (%) C-127 0.4 8.5 2 17 20 

Sodium sulfate soundness (% loss) C-88 0 10 11 110 110 

Schmidt hammer rebound (%) C-805 27 3.5 3 10.5 30 

LA abrasion (100 revolutions) (% loss) C-535 not tested 0 1 0 0 

TOTAL 1 227.51 250 
ROCK QUALITY (%) 91.0



DURABILITY TEST ANALYSIS 

HIGHLAND RECLAMATION PROJECT TAILINGS BASIN 
LOW-FLOW CHANNEL ROCK

SAMPLE NAME 
SAMPLE DATE 

ROCK TYPE

(a) Interpolated from Table D-1 of NRC (1990) 

(b) From Table D-1 of NRC (1990) and DuPuy (1965), for rock type listed above 

(c) Product of score and weighting factor

LFCT 6 & 7 
Aug-01 

IGNEOUS

ASTM TEST WEIGHTING1 TOTALI MAXIMUM 

TEST AND METHOD METHOD VALUE SCORE(a) FACTOR(b) VALUE(c)j VALUEJ 

Specific gravity C-127 2.71 9 9 81 90 

Absorbtion (%) C-127 0.4 8.5 2 17 20 

Sodium sulfate soundness (% loss) C-88 0 10 11 110 110 

Schmidt hammer rebound (%) C-805 35 4.5 3 13.5 30 

LA abrasion (100 revolutions) (% loss) C-535 not tested 0 1 0 0 
TOTAL 221.51 250 

ROCK QUALITY (%) 88.6



DURABILITY TEST ANALYSIS 

HIGHLAND RECLAMATION PROJECT TAILINGS BASIN 
LOW-FLOW CHANNEL ROCK

SAMPLE NAME 

SAMPLE DATE 

ROCK TYPE

(a) Interpolated from Table D-1 of NRC (1990) 
(b) From Table D-1 of NRC (1990) and DuPuy (1965), for rock type listed above 
(c) Product of score and weighting factor

(

LFCT 8 & 9 

Aug-01 

IGNEOUS

ASTM TEST WEIGHTING TOTAL[ MAXIMUM 
TEST AND METHOD METHOD VALUE SCORE(a)I FACTOR(b) VALUE(c) VALUE 

Specific gravity C-127 2.68 8.6 9 77.4 90 

Absorbtion (%) C-127 0.7 6.8 2 13.6 20 

Sodium sulfate soundness (% loss) C-88 0 10 11 110 110 

Schmidt hammer rebound (%) C-805 30 3.8 3 11.4 30 

LA abrasion (100 revolutions) (% loss) C-535 not tested 0 1 0 0 
TOTAL 212.4 251 

ROCK QUALITY (%) 85.01



1"rerracon
Physical Properties of Aggregates 301 North Howes 

Fort Collins, Colorado 80521 

(970) 484 - 0359 

(970) 484 - 0454

Client Name: Shepard Miller Inc.  

Address: 3801 Automation Way, STE 100 

Fort Collins, CO 80525 

Attn: Clint Strachan 

Project Name: Durability Testing 

Location: SMI Project No.100548

Sampled By: 

Submitted By:

Client Date: Not Reported 

Client Date: 19-Sep-01

Project No.: 20016335 
Sample I.D.# or Description: 

LFCT-3 & LFCT-4

Date of Report: 24-Oct-01

Aggregate Source: 
Not Reported 

Aggregate Type: 

Coarse Aggregate 

Reviewed By: Mike L. Walker

~> UtK6ieVeAnyi ST ci; 7 T* s SrLS~dar`dfý aeASTM unlegs.th se inicated 

X Passing Specification Specifi

Sieve Retained Test Standard Results cation 

Size Fineness Modulus C125 

% Accumulative Min. Max. Dry Rodded Unit Wt, pcf C29 

__ Lightweight Pieces, % C123 

6" Clay Lumps & Friable, % C142 

S5" Organic Impurities C40 

4" Sand Equivalent Value C2419 

3" 100 LA Abrasion, % Grade C131 

2" 75 Soundness-Mg ,%loss C88 

1-1/2" 38 Soundness-Na, %loss C88 0 

1" 8 Fractured Face, % by Wt.  

3/4" One or more 

1/2" Two or more 

3/8" Liquid Limit D4318 

#4 Plasticity Index D4318 

#8 Schmidt Hammer Rebound C805 27 

#10 

#16 

#20 

#30 

#40 

#50 Absorption, % C127 0.4 

#80 Specific Bulk (Dry) C127 2.76 

#100 Gravity Bulk (SSD) C127 2.78 

#200 Apparent C127 2.80

AGPROP Composite 3 & 4.xls

Comments: Soundness test is a composite sample of LFCT-3, LFCT-4, LFCT-6, LFCT-7, LFCT-8 & LFCT-9 1FCopies to:



"1 rerracon
Physical Properties of Aggregates 301 North Howes 

Fort Collins, Colorado 80521 

(970) 484 - 0359 

(970) 484 - 0454

Client Name: Shepard Miller Inc.  

Address: 3801 Automation Way, STE 100 

Fort Collins, CO 80525 

Attn: Clint Strachan 

Project Name: Durability Testing 

Location: SMI Project No.100548

Sampled By: 

Submitted By:

Client Date: Not Reported 

Client Date: 19-Sep-01

Project No.: 20016335 

Sample I.D.# or Description: 

LFCT-6 & LFCT-7

Date of Report: 24-Oct-01

Aggregate Source: 
Not Reported 

Aggregate Type: 

Coarse Aggregate 

Reviewed By: Mike L. Walker

Sieve 

Size

'SieveAnalySiSOSTM ct~ Test Standards are A TM'Unless. otherwise iriaicated
X Passing 

Retained 

% Accumulative

Specification

Min. Max.

6" 

4" 

3" 100 

2" 58 

1-1/2" 33 

1" 9 

3/4" 

112" 
3/8" 

#4 

#8 

#10 

#16 

#20 

#30 

#40 

#50 

#80 

#100

Test Standard Results

Specifi

cation

Fineness Modulus C125 

Dry Rodded Unit Wt, pcf C29 

Lightweight Pieces, % C123 

Clay Lumps & Friable, % C142 

Organic Impurities C40 

Sand Equivalent Value C2419 

LA Abrasion, % Grade C131 

Soundness-Mg %loss C88 

Soundness-Na, %loss C88 0 

Fractured Face, % by Wt.  

One or more 

Two or more 

Liquid Limit D4318 

Plasticity Index D4318 

Schmidt Hammer Rebound C805 35

4. 4

+ 1" r

4. 4.

I Absorotion. %

Specific 

Gravity

I-

4 i
C127 0.4

Bulk (Dry) C127 2.70 

Bulk (SSD) C127 2.71

Aooarent C127 2.73
_________________ r) A _________ r ________

AGPROP Composite 6 & 7.xls

Comments: Soundness test is a composite sample of LFCT-3, LFCT-4, LFCT-6, LFCT-7, LFCT-8 & LFCT-9 

Copies to:

I I



Physical Properties of Aggregates

"i Ferracon 
301 North Howes 
Fort Collins, Colorado 80521 
(970) 484 - 0359 

(970) 484 - 0454

Client Name: Shepard Miller Inc.  

Address: 3801 Automation Way, STE 100 

Fort Collins, CO 80525 

Attn: Clint Strachan 

Project Name: Durability Testing 

Location: SMI Project No.100548

Sampled By: 

Submitted By:

Client Date: Not Reported 

Client Date: 19-Sep-01

Project No.: 20016335 

Sample I.D.# or Description: 

LFCT-8 & LFCT-9

Date of Report: 24-Oct-01

Aggregate Source: 
Not Reported 

Aggregate Type: 

Coarse Aggregate 

Reviewed By: Mike L. Walker

Sieve 

Size

Sikye Ana. ys s,- :'ASTM: C lt I 3.o -Tes sndads - : ASTMI unless oth rwie indi atK

X Passing 

Retained 

% Accumulative

Specification

Min. Max.

6"q 

5" 

4" 

3" 100 

2" 80 
1-1/2" 37 

1V 11 

3/4" 

1/2" 

3/8" 
#4 

#8 

#10 

#16 

#20 

#30 

#40 
#50O _________ 

#80O ____________ 

#100 __

•nn

r-T T

Test Standard Results

Specifi
cation

Fineness Modulus C125 

Dry Rodded Unit Wt, pcf C29 

Lightweight Pieces, % C123 

Clay Lumps & Friable, % C142 

Organic Impurities C40 

Sand Equivalent Value C2419 

LA Abrasion, % Grade C131 

Soundness-Mg %loss 088 

Soundness-Na, %loss C88 0 

Fractured Face, % by Wt.  

One or more 

Two or more 

Liquid Limit D4318 

Plasticity Index D4318 

Schmidt Hammer Rebound C805 30

I 1-

I 1

Absorntion. %

Specific 

Gravity

4 4
0127 0.7

Bulk (Dr0) C127 2.68
0127 2.70

Bul (SS 2.70________-
I Apparent C127 2.73

#200 _______________ I________________________ Apparent___

AGPROP Composite 8 & 9.xls

Comments: Soundness test is a composite sample of LFCT-3, LFCT-4, LFCT-6, LFCT-7, LFCT-8 & LFCT-9 

Copies to:

Rulk (££D/



"1 erracon
Physical Properties of Aggregates 301 North Howes 

Fort Collins, Colorado 80521 
(970) 484 - 0359 

(970) 484 - 0454

Client Name: Shepard Miller Inc.  

Address: 3801 Automation Way, Ste. 100 

Fort Collins, CO 80525 

Attn: Clint Strachan 

Project Name: Durability Testing 

Location: Lysite

Sampled By: 

Submitted By:

Client Date: Not Reported 

Client Date: 5-Nov-01

Project No.: 20016335 
Sample I.D.# or Description:

Date of Report: 23-Nov-01

Aggregate Source: 

Lysite Pit (e±tQ dhaASc) 
Aggregate Type: 

Coarse Aggregate 

Reviewed By: Mike L. Walker

Sieve 

Size

S~ev~An~yss, AIM 138Test Standards are ASM un(ess'"-thervise indicated.  
&VfE i S I S

X Passing 

Retained

% Accumulative

Specification

Min. Max.

1,I 

5" 
4" 

3" 100 

2-1/2" 73 

2" 52 

1-1/2" 29 

1"' 15 

3/4" 11 

1/2" 7.5 

3/8" 

#4 

#8 

#10 

#16 

#20 

#30 

#40O 

#50 

#80 

#100

Test Standard Results

Specifi
cation

Fineness Modulus C125 

Dry Rodded Unit Wt, pcf C29 

Lightweight Pieces, % C123 

Clay Lumps & Friable, % C142 

Organic Impurities C40 

Sand Equivalent Value C2419 

LA Abrasion, % (100 Rev) Grade 1 C535 3.9 

Soundness-Mg ,%loss C88 

Soundness-Na, %loss C88 0 

Fractured Face, % by Wt.  

One or more 

Two or more 

Liquid Limit D4318 

Plasticity Index D4318 

Schmidt Hammer Rebound C805 18

Ahsonrntion %

Specific 

Gravity I- Bulk (SSD)

C 127 1.7
I I 

-i 
Absorption % 1 .  
Bulk (Dry) I C127 2.50

C127 2.54
I + T

I Aouarent C127 2.61

AGPROP Lysite.xis

Comments:

Copies to:

f - I I I I 
I Apparent



"i Ferracon
Physical Properties of Aggregates 301 North Howes 

Fot Collins, Colorado 80521 

(970) 484 - 0359 

(970) 484 - 0454

Client Name: Shepard Miller Inc.  

Address: 3801 Automation Way, Ste. 100 

Fort Collins, CO 80525 

Attn: Clint Strachan 

Project Name: Durability Testing 

Location: Arlington

Sampled By: 

Submitted By:

Client Date: Not Reported 

Client Date: 5-Nov-01

Project No.: 20016335 

Sample l.D.# or Description:

Date of Report: 23-Nov-01

Aggregate Source: 

Arlington Pit (•oVrI•,c 

Aggregate Type: 

Coarse Aggregate 

Reviewed By: Mike L. Walker

Siv..Anasiq;.ASTM-'3 y.. TýsbS~d rdsa ASTM ~Up,.ss .oth eis i dicated___A _ 

X Passing Specification Specifi

Sieve Retained Test Standard Results cation 

Size Fineness Modulus C125 

% Accumulative Min. Max. Dry Rodded Unit Wt, pcf C29 

6" Lightweight Pieces, % C123 

5" Clay Lumps & Friable, % C142 

4" Organic Impurities C40 

3" 100 Sand Equivalent Value C2419 

2-1/2" 48 LA Abrasion, % (100 Rev) Grade 1 C535 1.7 

2" 26 Soundness-Mg ,%loss C88 

1-1/2" 13 Soundness-Na, %loss C88 0 

1" 7 Fractured Face, % by Wt.  

3/4" 5 One or more 

1/2" 2.9 Two or more 

318" Liquid Limit D4318 

#4 Plasticity Index D4318 

#8 Schmidt Hammer Rebound C805 22 

#10 

#16 

#20 

#30 

#40 

#50 Absorption, % C127 0.8 

#80 Specific Bulk (Dry) C127 2.82 

#100 Gravity Bulk (SSD) C127 2.84 

#200 Apparent C127 2.88

Comments:

Copies to:

AGEROP Arlington.xls

sow-ce)
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TECHNICAL SPECIFICATIONS



TECHNICAL SPECIFICATIONS 

(ATTACHMENT B TO CONTRACTOR'S WORK PLAN)



Highland Reclamation Project Technical Specifications 
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B.4.2.4 Topsoil Placem ent .............................................................................. B-9 

B.4.3 Perform ance Standards and Testing ..................................................................... B-9 
B.4.3.1 General Requirements ........................................................................ B-9 
B.4.3.2 Low-Flow Channel Rock Testing ...................................................... B-9

ExaonMobil 

Ikbwmtp,-riwIlOO548Vtmsk NambuiIlbptwvxqtb.,k

Shepherd Miller, Inc.  
September I1, 2000B-ii

Technical Specifications



B.1 SPECIAL PROVISIONS 

B.1.1 Scope of Document 

The technical specifications provided herein comprise the Specifications for completion of the 
soil cover over the tailings basin at the reclaimed Highland uranium mill site in Converse 
County, Wyoming. These Specifications form part of the overall contract for cover completion 
conducted by contractors selected by and under contract with ExxonMobil. The work described 
in these Specifications also refers to an associated construction drawing (Drawing 1) 

B.1.2 Definitions 

For these Specifications, Owner is referred to as ExxonMobil, with overall responsibility for site 
reclamation.  

The Contractor is defined as the group selected by ExxonMobil and responsible for conducting 
the work tasks outlined in Specification Section B. 1.3 under the direction of and under contract 
with ExxonMobil.  

The Field Engineer is defined as the person appointed by ExxonMobil responsible for inspection 
and quality assurance (QA) testing to ensure that earthmoving operations are conducted as 
outlined in these Specifications.  

The Professional Engineer is defined as a Professional Engineer appointed by ExxonMobil with 
current registration in Wyoming responsible for ensuring that construction work, inspection and 
QA testing are conducted according to these Specifications and the intent of the design.  

B.1.3 Scope of Work 

The work outlined in these Specifications consists of execution of the following tasks associated 
with completion of the cover over the tailings basin.  

a. Preparation of site areas within the footprint of the area of fill placement, as well as 
stockpile areas, borrow areas, and haul roads. Preparation may include removal of 
vegetation; and stripping, salvaging, and stockpiling of topsoil.  

b. Placement and compaction of random fill in designated areas of the tailings basin.  

c. Placement and compaction of cover soils in designated areas of the tailings basin.  

d. Shaping of the reach of low-flow channel through the designated area of the tailings 
basin, and placement of low-flow channel rock in the reach of low-flow channel.  

e. Placement of topsoil over the cover soils and other areas of disturbance from 
earthmoving operations.  

ErronMobil Shepherd Miller, Inc.  
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Revegetation of areas of disturbance is not part of the scope of work outlined in these 

specifications.  

B.1.4 Applicable Regulations and Standards 

The work shall conform to applicable regulations, and shall be conducted according to applicable 
Nuclear Regulatory Commission guidelines for uranium tailings reclamation.  

B.1.5 Inspection and Quality Assurance 

On-site inspection of earthmoving construction and quality assurance (QA) testing outlined in 
these Specifications shall be conducted by the Field Engineer (and approved assistants as 
needed) while the work is in progress. The Field Engineer will be an independent representative 
of ExxonMobil, appointed by ExxonMobil. The inspection and QA testing conducted by the 
Field Engineer shall be under the supervision of a Professional Engineer registered in the State of 
Wyoming.  

Documentation of work outlined above shall be recorded by the Field Engineer on a daily basis, 
as outlined in Specification Section B. 1.6. Deviations from the Specifications shall be approved 
by the Field Engineer prior to initiation of such work.  

B.1.6 Construction Documentation 
Construction documentation shall be recorded by the Field Engineer on a daily basis, and shall 

include the items listed below.  

a. Work performed by the Contractor.  

b. QA testing and surveying work conducted.  

c. Discussions with ExxonMobil and the Contractor.  

d. Key decisions, important communications, design modifications, or deviations 
from specifications.  

e. General comments, including weather conditions, soil surface conditions, and 
visitors to the site.  

A final construction report documenting the as-built conditions will be submitted to the Nuclear 
Regulatory Commission at the end of construction. This report will be prepared by the Field 
Engineer and shall include all design modifications or changes to the construction plans or 
specifications were made during construction.  
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B.1.7 Environmental Requirements 

The Contractor shall store materials, confine equipment, and maintain construction operations 
according to applicable laws, ordinances, or permits for the project site. Fuel, lubricating oils, 
and chemicals shall be stored and dispensed in such a manner as to prevent or contain spills and 
prevent said liquids from reaching local streams or ground water. Used lubricating oils shall be 
disposed of or recycled at an appropriate facility.  

The Contractor shall design, construct, and maintain all temporary diversion and protective 
works required to divert runoff around work areas. The Contractor shall furnish, install, 
maintain, and operate all equipment required to keep excavations and other work areas free from 
water in order to construct the facilities as specified.  

The Contractor shall suspend earthmoving operations or implement necessary precautions in 

construction whenever, in the opinion of the Field Engineer, conditions for earthmoving are 
unsatisfactory. Such conditions may include rain, snow, wind, cold temperatures, or 
unacceptable subsoil bearing capacity conditions.  

B.1.8 Construction Requirements 

There are no facilities at the tailings basin. The nearest source of electricity is at the Power 

Resources Corporation facility. If needed, arrangements for power shall be made directly with 
Power Resources.  

Non-potable water for soil compaction and dust control will be provided at the tailings basin by 
ExxonMobil. This water will be pumped from the Highland Reservoir to four storage tanks 
(16,800 gallons capacity each) at the tailings basin for Contractor use. The tank refill rate will be 
approximately 40 gpm.

ExxonMobil 
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B.2 SITE PREPARATION 

This Specification Section describes the work related to preparation of work areas as well as 
areas within the footprint of soil storage areas and haul roads. This work includes removal of 
vegetation; and stripping, salvaging, and stockpiling of topsoil.  

B.2.1 Materials Description 

B.2.1.1 Topsoil 

Topsoil shall consist of the surface and near-surface soils characterized by a darker color and 
higher organic matter content than the underlying soils and rock. Topsoil shall be excavated 
from Stockpiles 21 and 25 (see Drawing 1) and if necessary, salvaged from other designated 
areas of the Highland site. Topsoil shall be minus 12-inch size, and free from construction debris 
or rubbish.  

B.2.1.2 Mulch 

Mulch shall consist of residual native vegetation derived from site vegetation stripping 
operations. Mulch shall be free from construction debris or rubbish.  

B.2.2 Work Description 

B.2.2.1 Stripping 

Stripping of vegetation shall be conducted in areas designated for construction as shown on 
Drawing 1. Stripping and grubbing shall not extend beyond 20 feet from the edge of facilities to 
be constructed, unless as shown on Drawing 1.  

Stripped vegetation shall either be incorporated into topsoil (Specification Section B.2.1.1) or 
separated as mulch (Specification Section B.2.1.2). Alternative methods of on-site or off-site 
disposal of vegetation or burning of stripped vegetation shall be conducted only as approved by 
the Field Engineer.  

B.2.2.2 Topsoil Salvaging 

Where topsoil salvage is required, topsoil shall be excavated from work areas as shown on 
Drawing 1. Stripping of topsoil shall not extend beyond 10 feet from the edge of facilities to be 
constructed, unless shown on Drawing 1. The depth of excavation of topsoil shall be based on 
the presence of suitable topsoil and approved by the Field Engineer. Water shall be applied to 
the areas of excavation as needed for dust suppression.  

E~rtonMobil Shepherd Miller, Inc.  
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Highland Reclamation Project Technical Specifications

B.2.2.3 Topsoil Placement

Topsoil (Specification Section B.2.1.1) shall be placed in designated areas of completed cover 
within the tailings basin. Topsoil shall be placed in one or more uncompacted lifts and smoothed 
to form a layer with a nominal thickness of 6 inches. Water shall be applied to the area of topsoil 
placement as necessary for dust suppression.  

B.2.3 Performance Standards and Testing

B.2.3.1 General Requirements

Stripping of vegetation shall not extend beyond 20 feet from the outer edge of facilities to be 
constructed, unless approved otherwise by the Field Engineer. Excavation of topsoil shall not 
extend beyond 10 feet from the outer edge of facilities to be constructed, unless approved 
otherwise by the Field Engineer.

B.2.3.2 Excavation Depths

The maximum depth of topsoil excavation shall be based on the presence of suitable topsoil, and 
as confirmed by the Field Engineer.

EaonmMobil 

wdiý-,Ip-• -1iOO548'davk 2%mbuill~lbpý,axt b.B

,hephera Miner, iflC.
ShepteMber Mu, 2nc.  
September 11, 2000B-5

Technical SpecificationsHighland Reclamation Project



B.3 COVER COMPLETION 

This Specification Section describes the work related to placement of random fill and cover soil 
for completion of the tailings basin cover.  

B.3.1 Materials Description 

B.3.1.1 Random Fill 

Random fill shall consist of soils excavated from existing cover soil stockpiles or from the 
designated area on the Middle Dump (see Drawing 1).  

B.3.1.2 Cover Soil 

The material used for cover soil shall consist of soils excavated from existing cover soil 
stockpiles or from the designated area on the Middle Dump (see Drawing 1). Cover soil shall be 
minus 6-inch size and relatively free from organics, rubbish, or construction debris. Cover soil 
shall have a minimum fines fraction equivalent to 40 percent passing the No. 200 sieve, shall 
have a minimum plastic limit of 8, and shall have a minimum liquid limit of 25.  

B.3.1.3 Topsoil 

Material used for topsoil shall be soils as defined in Specification Section B.2. 1.1.  

B.3.2 Work Description 

B.3.2.1 Random Fill Placement 

Random fill (Specification Section B.3.1.1) shall be placed in horizontal lifts, with a maximum 
compacted thickness of twelve inches. Each lift shall be rolled or compacted by at least four 
passes with rubber-tired equipment or a sheepsfoot or tamping-foot roller.  

The final or top random fill surface shall be compacted to at least 90 percent of the maximum dry 
density for the material, as determined by the Standard Proctor test. During compaction, the 
material shall be within 2 percent above to 4 percent below optimum moisture content for the 
material, as determined by the Standard Proctor test. If water addition is required to achieve this 
range of moisture contents, the added water shall be thoroughly mixed into the final lift prior to 
compaction. The final lift shall be rolled or compacted with rubber-tired equipment or a 
sheepsfoot or tamping-foot roller of sufficient weight and compaction effort to achieve the 
required compaction specifications.  

B.3.2.2 Cover Soil Placement 

Cover soil (Specification Section B.3.1.2) shall be placed in horizontal lifts, with a maximum 
compacted thickness of twelve inches.  
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Each lift of material shall be compacted to at least 95 percent of the maximum dry density for the 
material, as determined by the Standard Proctor test. During compaction, the material shall be 
within 2 percent above to 2 percent below optimum moisture content for the material, as 
determined by the Standard Proctor test. If water addition is required to achieve this range of 
moisture contents, the added water shall be thoroughly mixed into the material prior to 
compaction. Compaction of material shall be done with rubber-tired equipment or a sheepsfoot 
or tamping-foot roller of sufficient weight and compaction effort to achieve the required 
compaction specifications.  

B.3.2.3 Topsoil Placement 

Topsoil (Specification Section B.3.1.3) shall be placed in one or more lifts to form a continuous 
layer with a final thickness of a minimum of six inches. Topsoil shall not be placed on 
completed areas of the cover that will receive low-flow channel rock.  

B.3.3 Performance Standards and Testing 

The QA testing outlined in the paragraphs below will be conducted for ExxonMobil by the Field 
Engineer.  

B.3.3.1 General Requirements 

Constructed features shall be constructed to within 0.1 feet of the lines as shown on the Drawing, 
or as approved by the Field Engineer. Final slopes and grades outside of the low-flow channel 
shall be between 0.5 and 2.0 percent, with no areas of runoff concentration or abrupt changes in 
grade.  

B.3.3.2 Cover Soil Testing 

Checking of cover soil compaction shall consist of a minimum of one field density test per 1000 
cubic yards of material compacted. Field density testing may be conducted with the sand cone 
test (ASTM D-1556) or a nuclear density gauge (ASTM D-3107 and D-2922). Calibration of the 
nuclear density gauge (if used) shall be by comparison with results from the sand cone test on the 
same material, at a frequency of one sand cone test per 10 nuclear density gauge tests, with a 
maximum of one sand cone test per day.  

Field density tests shall be compared with Standard Proctor tests (ASTM D-698 Method A or C), 
which shall be conducted at a frequency of at least one test per 10,000 cubic yards of material 
compacted, or when material characteristics show significant variation.  

Material index properties will consist of Atterberg limit (ASTM D-4318) and No. 200 sieve wash 
tests (ASTM D- 1140), conducted at a frequency of one test per day of cover soil placement.  
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B.4 LOW-FLOW CHANNEL COMPLETION AND SITE RECLAMATION 

This Specification Section describes the work related to completion of the reach of the low-flow 
channel through the area of the completed tailings basin cover (See Drawing 1).  

B.4.1 Materials Description 

B.4.1.1 On-Site Low-Flow Channel Rock 

Low-flow channel rock shall be obtained from the designated stockpile shown on Drawing 1.  
This will be the primary source of low-flow channel rock.  

B.4.1.2 Off-Site Low-Flow Channel Rock 

If additional low-flow channel rock is required, rock shall be obtained from off-site. This rock 
shall be free from vegetative material, rubbish, or construction debris, and have the following 
particle-size distribution: (1) 100 percent finer than 8 inches, (2) 30 to 70 percent finer than 4 
inches, (3) 10 to 30 percent finer than 2 inches, and up to 20 percent finer than one inch. This 
rock shall also meet Nuclear Regulatory Commission requirements for durability for "frequently 
saturated areas." 

B.4.1.3 Topsoil 

Material used for topsoil shall be soils as defined in Specification Section B.2. 1.1.  

B.4.2 Work Description 

B.4.2.1 Channel Shaping 

Prior to placement of low-flow channel rock, the compacted cover surface shall be shaped to the 
lines, grades, and dimensions shown on Drawing 1. Shaping shall be done by construction of the 
compacted cover to reach these dimensions, or excavating cover to create the low-flow channel 
dimensions.  

B.4.2.2 Rock Placement 

Low-flow channel rock (Specification Section B.4.1.1 or B.4.1.2) shall be placed in one or more 
lifts, with a nominal compacted thickness of six inches. The final surface shall be rolled with 
rubber-tired equipment to provide rock compaction and create a smooth surface.  

B.4.2.3 Borrow Area Shaping 

All excavated stockpiles and borrow areas utilized in this work plan shall be (upon completion of 
excavation) left or shaped with slopes no steeper than 3:1 (horizontal:vertical) with no areas of 
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runoff concentration or abrupt changes in grade. The final surfaces shall be covered with topsoil 
as described in Specification Section B.4.2.4.

B.4.2.4 Topsoil Placement

Where required, topsoil (Specification Section B.3.1.3) shall be placed in one or more lifts to 
form a continuous layer with a final thickness of a minimum of six inches. Topsoil shall not be 
placed on completed areas of the cover that will receive low-flow channel rock.  

B.4.3 Performance Standards and Testing 

The QA testing outlined in the paragraphs below will be conducted for ExxonMobil by the Field 
Engineer.

B.4.3.1 General Requirements

Constructed features shall be constructed to within 0.1 feet of the lines as shown on the Drawing, 
or as approved by the Field Engineer.

B.4.3.2 Low-Flow Channel Rock Testing

If off-site low-flow channel rock is imported, one test for particle-size distribution and durability 
shall be conducted on a representative sample of the material brought to the site. Particle-size 
distribution testing will be conducted using methods appropriate for rock of this size. Durability 
testing will include sodium sulfate soundness, L.A. abrasion, specific gravity, absorption, and 
petrographic analysis. Durability test results will be evaluated according to criteria in the 
Nuclear Regulatory Commission publication NUREG-4620.

ExxonMobil 
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APPENDIX F-2 

VOLUME ESTIMATES



MEMORANDUM

TO: Mark Hoffman, ExxonMobil Environmental Remediation 

FROM: Clint Strachan, Shepherd Miller, Inc.  

DATE: June 22, 2001 

COPY TO: Monte Carr, Carr Construction 

SUBJECT: Highland Tailings Basin Fill Placement in spring 2001 

This memorandum outlines the calculated volumes of fill materials excavated and placed in the 

Highland tailings basin this spring by Carr Construction. These volumes have been discussed by 

telephone with Monte Carr.  

Volume calculations have been made based on survey work conducted by SMI before and after 

construction work in 2001. These volume calculations have been made for contractor payment 

support, and are outlined below.  

Middle dump borrow area. The surveyed contours of the middle dump borrow area (the main 

borrow area used for cover material) were made before excavation in 2000, at the end of 

construction work in 2000 and after excavation and replacement of topsoil in 2001. The total 

volume of material removed from the borrow area was 159,235 cy. The volume of material 

removed in 2000 was approximately 65,181 cy, resulting in a volume removed in 2001 of 

approximately 94,054 cy.  

Cover material stockpiles. The stockpiles of cover materials used in 2000 totaled 18,303 cy 

(6,879 cy in the north stockpile and 11,424 cy in the south stockpile).  

Temporary topsoil stockpiles. Three temporary stockpiles were created in 2001 to store topsoil 

excavated from the edges of the fill area. The stockpiles were surveyed at the end of topsoil 

stripping and after final topsoil placement. The volume of temporarily-stored topsoil totaled 

15,239 cy (5,855 cy in the southeast stockpile, 3389 cy in the east stockpile, and 6265 cy in the 

west stockpile).  

Existing topsoil stockpiles. Topsoil from the two existing original topsoil stockpiles (created by 

Exxon during mining operations) was completely used to cover the fill area. These two 

stockpiles (No 21 and 25) were surveyed before construction in 2000 and after removal of topsoil 

in 2001. Stockpile 21 had an estimated volume of 4630 cy of material removed. Stockpile 25
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was used for the last volume of topsoil placed over the fill area, had an estimated volume of 

33,112 cy of material removed. The volume of material removed from these two stockpile areas 
totaled 37,742 cy.  

Topsoil totals. The volume of topsoil placed in the fill area totaled 52,981 cy (37,724 cy from 

the existing topsoil stockpiles and 15,239 cy of salvaged topsoil). The area requiring topsoil 

placement is approximately 43.45 acres (35,050 cy at a thickness of six inches). A volume of 

52,981 cy over 43.45 acres is equivalent to an average topsoil depth of approximately nine 

inches. The calculated thickness is more than the minimum thickness of six inches, but is most 

likely due to compaction of the topsoil during handling and placement stripping of more than six 

inches of soil during excavation.  

Low-flow channel rock. The volume of on-site rock used to complete the low-flow channel was 

estimated from the placed dimensions of the low-flow channel. This on-site rock included rock 

stockpiled in 1989 plus a minor amount of rock salvaged by Carr Construction in 2000 during 

topsoil stripping. The length of replaced low-flow channel was 1,350 feet, with a channel width 

of 20 feet and rock depth of 0.5 feet, for an estimated rock volume of 500 cy.  

Fill placement volumes. The required volume of fill was used as a check of the volumes 

excavated from the borrow areas, as well as to separate random fill volume..: from cover material 

volumes. The placed fill volumes were calculated by comparing the difference between initial 

elevations prior to construction in 2000 and elevations at various periods during construction.  

Control points on a grid system with 100-foot spacing were used for fill volume calculation (as 

well as for construction grade control, and field test location).  

The estimated fill volume in 2000 totaled 76,866 cy (45,337 cy random fill and 31,529 cy cover 

material). The total of 76,866 cy is nine percent less than the total volume excavated in 2000 

from the Middle Dump borrow area and cover stockpiles (totaling 84,484 cy). The larger actual 

volume is most likely due to compaction and consolidation of the original materials in the fill 

area.  

Field density measurements taken in the Middle Dump borrow area in April 2001 show that 

existing materials were near 95 percent of Standard Proctor dry density for the material. The 

compacted fill materials averaged roughly 98 percent of Standard Proctor dry density for the 

material.  

The estimated fill requirement for 2000 and 2001 totaled 173,308 cy (46,837 cy random fill, 

91,421 cy cover material, and 35,050 cy topsoil). The calculated volume of material actually 

placed in the fill area in 2000 and 2001 totaled 215,280 cy (18,303 cy from the cover material 

stockpiles, 159,235 cy from the Middle Dump borrow area, and 37,742 cy from the existing 

topsoil stockpiles). The actual volume of placed fill is approximately 19 percent higher than the 

estimated fill requirement, most likely due to consolidation and settlement of the original 

"materials in the fill placement area and compaction of salvaged topsoil.
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SEDIMENT RADIUM ANALYSIS



Billings * Casper * Gllette 
Heflae * Rapid City

ENERGY LABORATORIES, INC.  
SHIPPING: 2393 SALT CREEK HIGHWAY 9 CASPER, WY 82601 

MAILING: RO. BOX 3258 * CASPER, WY 82602 
E-mail: casperGenergyiab.com - FAX: (307M 234-1638 
PHONE: (307) 235-0515 - TOLL FREE: (888) 235-0515

Quality Assurance Data 903.0 SW3050 

Method 

Reporting Limit 0.01 

Duplicate' 
201 

Spike2  RA-244 

Batch ID rs rcb 

Analyst 10-10-00 09-28-00 

Da •te• Analyzed

NOTES: 

(1) These values are an assessment of analytical precision. The acceptance range is 0-20% for sample results above 10 times 

the reporting limit. This range is not applicable to samples with results below 10 times the reporting limint 

(2) These values are an assessment of analytical accuracy. They are a percent recovery of the spike addition. ELI performs 

a matrix spike on 10 percent of all samples for each analytical method.  
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