Borrow Site Report

PROJECT NO. SS-SOIB-7-804(050)248
PCN 20326
COUNTY Mountrail

ND Highway 1804 From RP 248.615 to RP 267.349

c A N & [ A
— | l -
R | i
! | \ N
N ! oA vem [ FEuE LEL |
BOTTINEALU | ] \
\: LI bRavEeTTEL L H ;
- T ! | ; | /
o | 7'74"__ | Li o =T — L T __AQ
Ei ] ITOwNER 1
I | i i i WAL )
I e L
7 1 g I | ]
I I ‘ i |
I wcHewry| [ ‘ | ® = S (PPN )
WARD i i i L i I ‘ .
i i E iEENSCN M P i \
1 L R se0 nain i i
y hoeoh = b H‘ GRAND | -
; ; 2\
J_t 1 el WEL SN - EE 0 |
e - T T | -
§ MCLE AN [ 1 | LoDy : | \
| i E | L L \
: ! R ! g !
T o, | 1 | WELLS )»77 SRR | ‘I o ——_— !
| L | D | | FosTenR 1 i E | 1
i ( | a | i | | e Lo
i b ! N ! | GRIGCGS Lo i
T I R . - ‘ | _ ! P .‘
i | I T ] o .
: 5 I =Ty i w S R 1
D | T i i L i i i ! ‘
| e | . 1 | g ] | | UTSMAN I u e \ -
Nl L 1 j OLIVvER MEURLEILCH | ¢ ipnerl } I 5 {
| ! P R e & L‘ I‘ H Y
i I i | i i ‘ ) )
3 | N1 \ i i | )
| i ¢ A | | IBARNES {
| |5 T ¢ \ \ i ‘
. | s L. . ! i | ‘ J
E MORTON i ! ! o
e N s W] S S R H R |
i | | | 1 = T } T ‘| \
‘ | | ) ‘ o H
R | HETTINGER]| ; 5 ‘ i | RANSOM] L
| L | i | ! LoGaN | LAMDURE i ] 1
| I ! NP } } i L ‘
I L | 1+ ) Ewmowns ! ! I \
I T S GRANT 5 / e o S S : \_
| f— ) T N | | ,
R | A0 AM i roux f | i isARGENT| & \
L' el 1 INTOSH; DICKE®Y ‘ ! p; )
L | ! i N i i .1 A
I o S R o _ i _ U P "
s a u T H [ A K o T A

PREPARED BY: Jordan M. Nehls, P.E.

NORTH DAKOTA DEPARTMENT OF TRANSPORTATION
MATERIALS AND RESEARCH DIVISION

October 2016



SS-SOIB-7-804(050)248

Highway 1804 From New Town Truck Reliever Route to 16 Miles East of Junction Tioga
Road

CERTIFICATION

| hereby certify that this report was prepared by me or under my direct supervision and
that | am a duly registered professional engineer under the laws of the State of North
Dakota. This document was originally issued and sealed by Jordan M. Nehls,
Registration number PE-8782 on 10/25/2016 and the original document is stored at the
North Dakota Department of Transportation.

J0/25/20/¢

Jordan M. Nehls, P.E. Date




Borrow Site Investigation
Project: SS-SOIB-7-804(050)248

PCN: 20326

Scope: Grade, Hot Bituminous Surfacing,
Aggregate Base

Length:18.50 Miles
Location: Highway 1804 From New Town

Truck Reliever Route To 16 Miles
East of Junction Tioga Road

ol

Borrow B-2 Site 10 =

285,

B0 075 1.5 3
MI

T TR e e T e




Table of Contents

INEFOAUCTION ...ttt e e e e e e e e e e e e e e e e e n e e e e e eeeaaas 1
Sampling and TestiNg ProCEUUIES: .......cooiiiiiiiiie e 1
BOITOW B-1 SITE O ..ot e s 1
BOIMTOW B2 SItE 10 ...eeiiiiieiiieiiee ettt e e e eas 2
BOMOW B-3 SIE L1 ..oiiiiiiiiiiiiiiii ittt e et eeeeeeeeeeneeeeees 2
Summary and ReCOMMENAALIONS ........cccviiiiiiiiiie e e e e e e e e e e e s 3
Borrow B-1 Site 9 RECOMMENATION....cccuiiiiiiiiiieee ettt s s 3
Borrow B-2 Site 10 ReCOMMENAAtION.....cciiiiiiiii ettt e s e e sene e 3
Borrow B-3 Site 11 ReCOMMENAAtION.....cciiiiiiiiieiie ettt s s esne e e sanee e 3
Moisture and DeNSity CONLIOIS ........uuiiiiiii ittt e et e e e e e e bbb ae e e e e e e e ssansraaeeeeeesesnnsreaaeaaeeas 3

List of Tables

Table 1 - Summary of BOrrow B-1 SIt€ O.......cooiiiiiiii e 1

Table 2 - Summary of BOrrow B-2 Sit€ 10......cccooiiiiiiiiiiie e 2

Table 3 - Summary of BOrrow B-3 Sit€ 10.......cccovuiiiiiiiiiie e 2
Appendix

Appendix A — Map of Boring Locations

Appendix B — Summary and Lab Results for Borrow B-1 Site 9
Appendix C — Summary and Lab Results for Borrow B-2 Site 10
Appendix D — Summary and Lab Results for Borrow B-3 Site 11
Appendix E — NDDOT Material Source Certificate of Approvals



Borrow Site Report
SS-SOIB-7-804(050)248
Page 1

Introduction

This report includes the investigation of the borrow sites on project SS-SOIB-7-
804(050)248. The field and subsurface investigation was conducted on 9/26/2016 and
9/27/2016 in order to develop this report.

Sampling and Testing Procedures:

Borings were conducted with a six inch solid flight auger. Soil samples were taken at
each boring location. Borings that had significant changes in soil type were split into
separate samples. Moisture content samples were taken at 1 foot intervals.

The samples were submitted to the laboratory for determination of AASHTO
classification, moisture content, dry density, sieve analysis, and Atterberg limits.

Borrow B-1 Site 9

This borrow site was drilled on 9/26/2016. A total of 29 borings were conducted at this
location. Based on the similarity of the soils the samples were paired back and some
were only tested for moisture content. Additional testing was run on the borings listed
below. A summary of the boring data is shown in Table 1. Detailed data is in Appendix

B.

Table 1 - Summary of Borrow B-1 Site 9

Boring Lab NDDOT | AASHTO | Depth of | Average | Optimum Max Dry
Number | Number Textural Class Sample In Place Moisture Density
Class Moisture Content
Content T-180

feet % % Ib/ft3
2 1157 CLY LM A-6(8) 2.3-5.0 8.0 10.2 125.9
4 1159 CLY A-6(13) 0.7-5.0 14.0 10.5 126.1
6 1161 CLY A-6(14) 0.9-5.0 16.2 10.9 123.4
7 1162 CLY A-6(14) 0.9-5.0 11.9 10.5 125.5
8 1163 CLY A-7-6(18) | 0.9-5.0 17.9 12.2 121.2
9 1164 CLY A-7-6(16) | 0.8-5.0 12.3 11.3 122.9
11 1166 SNDLT\ACLY A-6(4) 1.0-5.0 10.4 9.5 127.4
13 1168 CLY A-7-6(17) | 0.9-5.0 13.1 10.6 125.6
14 1169 CLY A-6(14) 0.8-5.0 13.6 10.8 125.6
15 1170 CLY A-7-6(16) | 1.2-5.0 12.0 11.6 121.9
16 1171 CLY A-7-6(20) | 0.8-5.0 14.1 12.7 119.1
17 1172 CLY A-7-6(21) | 0.9-10.0 14.5 12.4 121.2
18 1173 CLY A-7-6(27) | 1.1-5.0 17.3 13.8 115.9
21 1176 CLY A-7-6(18) | 0.8-5.0 18.7 11.8 123.4
23 1178 CLY A-7-6(18) | 0.9-5.0 17.6 13.0 119
24 1179 CLY A-7-6(22) | 0.8-5.0 19.7 13.2 118.5
25 1180 CLY A-7-6(20) | 1.2-5.0 16.3 12.5 120.3
27 1182 CLY A-7-6(17) | 0.9-5.0 16.5 12.5 120.9
29 1184 CLY A-7-6(23) | 0.9-5.0 14.7 12.0 121.7
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Borrow B-2 Site 10

This borrow site was drilled on 9/27/2016. A total of 22 borings were conducted at this
location. Based on the similarity of the soils the samples were paired back and some
were only tested for moisture content. Additional testing was run on the borings listed
below. A summary of the boring data is shown in Table 2. Detailed data is in Appendix

C.
Table 2 - Summary of Borrow B-2 Site 10
Boring Lab NDDOT AASHTO | Depth of | Average Optimum Max Dry
Number | Number | Textural Class Sample In Place Moisture Density
Class Moisture Content
Content T-180

feet % % Ib/ft3
1 1185 CLY A-6(12) 1.0-5.0 10.8 8.9 126.8
3 1187 CLY A-6(14) 0.9-5.0 13.9 11.0 125.5
5 1189 CLY A-7-6(19) | 0.9-5.0 14.2 12.4 122.3
7 1191 CLY A-7-6(12) | 0.9-5.0 14.7 11.0 124.0
8 1192 CLY A-7-6(20) | 0.9-5.0 16.0 12.4 120.4
10 1194 CLY A-7-6(18) | 0.8-5.0 11.0 12.2 121.6
12 1196 CLY A-7-6(17) | 0.9-5.0 13.5 11.6 122.6
14 1198 CLY A-7-6(24) | 0.6-5.0 14.3 13.0 120.1
16 1200 CLY A-7-6(14) | 0.8-5.0 14.1 11.1 124.2
17 1201 CLY A-7-6(16) | 0.8-5.0 13.9 10.5 124.2
18 1202 CLY A-7-6(14) | 0.8-5.0 15.7 12.3 118.8
21 1205 CLY A-7-6(24) | 0.7-5.0 14.7 11.9 121.3
22 1206 CLY A-7-6(23) | 0.7-10.0 19.6 12.6 121.6

Borrow B-3 Site 11

This borrow site was drilled on 9/27/2016. A total of 23 borings were conducted at this
location. Based on the similarity of the soils the samples were paired back and some
were only tested for moisture content. Additional testing was run on the borings listed
below. A summary of the boring data is shown in Table 3. Detailed data is in Appendix

D.
Table 3 - Summary of Borrow B-3 Site 10
Boring Lab NDDOT AASHTO | Depth of | Average Optimum Max Dry
Number | Number | Textural Class Sample In Place Moisture Density
Class Moisture Content
Content T-180
feet % % Ib/ft3
1 1207 CLY A-6(13) 0.8-5.0 14.8 11.8 121.6
2 1208 CLY A-7-6(19) | 0.6-5.0 16.6 11.9 121.8
4 1210 CLY A-7-6(13) | 0.7-5.0 11.1 11.0 123.3
6 1212 CLY A-7-6(15) | 0.7-5.0 12.0 10.3 125.0
8 1214 CLY A-7-6(14) | 0.7-5.0 10.3 10.8 123.9
10 1216 CLY A-7-6(13) | 0.6-5.0 8.0 10.7 123.6




Borrow Site Report

SS-SOIB-7-804(050)248

Page 3
Boring Lab NDDOT | AASHTO | Depth of | Average | Optimum Max Dry
Number | Number Textural Class Sample In Place Moisture Density
Class Moisture Content
Content T-180

feet % % lb/ft3

12 1218 CLY A-7-6(15) | 0.7-5.0 17.0 104 126.1

13 1219 CLY A-7-6(14) | 0.7-5.0 13.5 11.1 124.0

14 1220 SNDY CLY | A-6(4) 0.7-5.0 10.7 8.9 130.3

16 1222 CLY A-6(12) 0.8-5.0 14.1 114 124.1

17 1223 CLY A-7-6(15) | 0.7-5.0 13.6 10.3 126.6

18 1224 CLY A-6(11) | 0.7-10.0 12.7 104 126.0

20 1226 CLY A-7-6(24) | 0.8-5.0 14.8 11.8 1215

22 1228 CLY A-6(12) 0.8-5.0 14.2 11.6 121.1

Summary and Recommendations

Borrow B-1 Site 9 Recommendation

All of the soils encountered in Borrow B-1 Site 9 were classified as A-6 or A-7-6
soils with marginal swell potential and low group index on average. The soils

generally have a moisture content 0-6% over optimum. The soils appear to be
fairly uniform throughout the borrow pit.

The material in this borrow site will perform adequately as subgrade material.

Borrow B-2 Site 10 Recommendation

All of the soils encountered in Borrow B-2 Site 10 were classified as A-6 or A-7-6
soils with low to marginal swell potential and low group index on average. The

soils generally have a moisture content 0-6% over optimum. The soils appear to
be fairly uniform throughout the borrow pit.

The material in this borrow site will perform adequately as subgrade material.

Borrow B-3 Site 11 Recommendation

All of the soils encountered in Borrow B-3 Site 11 were classified as A-6 or A-7-6
soils with low to marginal swell potential and low group index on average. The

soils generally have a moisture content 0-6% over optimum. The soils appear to
be fairly uniform throughout the borrow pit.

The material in this borrow site will perform adequately as subgrade material.

Moisture and Density Controls

Moisture and Density for all borrow material shall be in accordance with AASHTO
T-180.
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Borrow B-1 Site 9

Project: SS-SOIB-7-804(050)248
PCN: 20326

Location: SE 1/4
Sec10, T.154N, R.93W
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Borrow B-2 Site 10

Project: SS-SOIB-7-804(050)248
PCN: 20326

Location: S 1/2, NW 1/4, N 1/2, SW 1/4
Sec11, T.154N, R.93W
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Borrow B-3 Site 11
Project: SS-SOIB-7-804(050)248
PCN: 20326

Location: E 1/2, NE 1/4
Sec10, T.154N, R.93W
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Summary and Lab Results For Borrow B-1 Site 9
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Borrow Area Laboratory Analysis wete

Department of Transportation, Materials and Research Division
300 Airport Road, Bismarck ND 58504 (701) 328-6900

Report Number SS-56-2016 Date Reported 10/4/2016 District Bismarck
County MOUNTRAIL Submitted By  Naumann Project Number SS-7-804(050)248 B1 Site 9
AASHTO Test Method PCN 20326

Comments

Lab Number 1156 1157 1158 1159

Reference Pt + Feet 26442090 264+2090 26442090 264+2090

Distance From CenterLine (Ft.) Lt 258 WB Lt 856 WB Lt 1356 WB Lt 1856 WB

Depth, Ft. 0.7-5.0 23-50 1.1-5.0 0.7-5.0

Field Sample No. 1156 1157 1158 1159

% Pass. 3/8" Sieve 89 0 96

% Pass. No. 4 Sieve 86 0 94

% Pass. No. 10 Sieve 82 0 92

% Coarse Sand (-No. 10 + No. 40) 9 7

% Fine Sand (-No. 40 + No. 200) 19 19

% Silt (0.074 - 0.005 mm) 25 0 28

% Clay (-0.005 mm) 30 0 37

Liquid Limit (-No. 40) 36 0 39

Plasticity Index (-No. 40) 21 NP 25

Plastic Limit 16 0 15

Soil Color BRN/TAN BRN BRN BRN/TAN

Textural Class CLY LM CLY

Soil Class (AASHTO M-145) A-6(8) A-6(13)

Frost Class F3 F3

Optimum Moisture (%) 10.2 10.5

Maximum Dry Density (pcf) 125.9 126.1

% Organic Content

Depth (Ft.) | Moisture (%) 1 | 23.3 1 | 21.2 1 | 28.4 1 | 25.1
2 | 13.1 2 | 17.0 2 | 10.5 2 | 10.1
3 | 11.2 3 | 6.3 3 | 2.6 3 | 11.0
4 | 12.0 4 | 8.6 4 | 5.1 4 | 11.6
5 | 115 5 | 9.3 5 | 6.2 5 | 11.9

Avg. Moisture of Sample Depth 14.2 8.0 6.0 14.0

Scott W. Wutzke, Testing Lab Supervisot
Date Printed: 10/26/2016
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Department of Transportation, Materials and Research Division
300 Airport Road, Bismarck ND 58504 (701) 328-6900

Report Number SS-56-2016 Date Reported 10/4/2016 District Bismarck
County MOUNTRAIL Submitted By  Naumann Project Number SS-7-804(050)248 B1 Site 9
AASHTO Test Method PCN 20326

Comments

Lab Number 1160 1161 1162 1163

Reference Pt + Feet 26442215 264+2215 26442215 264+2215

Distance From CenterLine (Ft.) Lt 1856 WB Lt 1571 EB Lt 1119 EB Lt 619 EB

Depth, Ft. 0.7-5.0 0.9-5.0 0.9-5.0 09-5.0

Field Sample No. 1160 1161 1162 1163

% Pass. 3/8" Sieve 95 98 100

% Pass. No. 4 Sieve 94 96 98

% Pass. No. 10 Sieve 92 94 96

% Coarse Sand (-No. 10 + No. 40) 7 7 4

% Fine Sand (-No. 40 + No. 200) 19 19 20

% Silt (0.074 - 0.005 mm) 30 31 29

% Clay (-0.005 mm) 37 37 43

Liquid Limit (-No. 40) 40 39 44

Plasticity Index (-No. 40) 24 25 27

Plastic Limit 15 14 17

Soil Color BRN/TAN BRN BRN/TAN BRN/TAN

Textural Class CLY CLY CLY

Soil Class (AASHTO M-145) A-6(14) A-6(14) A-7-6(18)

Frost Class F3 F3 F3

Optimum Moisture (%) 10.9 10.5 12.2

Maximum Dry Density (pcf) 123.4 125.5 121.2

% Organic Content

Depth (Ft.) | Moisture (%) 1 | 25.8 1 | 29.2 1 | 23.9 1 | 34.5
2 | 9.1 2 | 11.6 2 | 8.6 2 | 10.8
3 | 9.0 3 | 12.6 3 | 8.6 3 | 12.6
4 | 9.6 4 | 13.6 4 | 9.3 4 | 15.2
5 | 9.5 5 | 13.8 5 | 9.1 5 | 16.1

Avg. Moisture of Sample Depth 12.6 16.2 11.9 17.9

Scott W. Wutzke, Testing Lab Supervisot
Date Printed: 10/26/2016



Borrow Area Laboratory Analysis

Department of Transportation, Materials and Research Division
300 Airport Road, Bismarck ND 58504 (701) 328-6900

Page 3 of 8

Report Number SS-56-2016 Date Reported 10/4/2016 District Bismarck
County MOUNTRAIL Submitted By  Naumann Project Number SS-7-804(050)248 B1 Site 9
AASHTO Test Method PCN 20326

Comments

Lab Number 1164 1165 1166 1167

Reference Pt + Feet 26442340 264+2340 26442340 264+2340

Distance From CenterLine (Ft.) Lt 400 EB Lt 850 EB Lt 1350 NB Lt 1800 NB

Depth, Ft. 0.8-5.0 1.0-5.0 1.0-5.0 09-5.0

Field Sample No. 1164 1165 1166 1167

% Pass. 3/8" Sieve 97 76

% Pass. No. 4 Sieve 94 73

% Pass. No. 10 Sieve 90 69

% Coarse Sand (-No. 10 + No. 40) 8 8

% Fine Sand (-No. 40 + No. 200) 14 17

% Silt (0.074 - 0.005 mm) 34 21

% Clay (-0.005 mm) 34 24

Liquid Limit (-No. 40) 43 33

Plasticity Index (-No. 40) 26 20

Plastic Limit 17 14

Soil Color BRN/TAN BRN/BLK BRN/BLK BRN/TAN

Textural Class CLY SNDY CLY LM

Soil Class (AASHTO M-145) A-7-6(16) A-6(4)

Frost Class F3 F3

Optimum Moisture (%) 11.3 9.5

Maximum Dry Density (pcf) 122.9 127.4

% Organic Content

Depth (Ft.) | Moisture (%) 1 | 20.8 1 | 23.6 1 | 23.2 1 | 21.7
2 | 9.7 2 | 7.6 2 | 45 2 | 9.2
3 | 10.8 3 | 8.9 3 | 55 3 | 9.0
4 | 7.6 4 | 8.9 4 | 8.9 4 | 9.4
5 | 12.3 5 | 10.4 5 | 10.2 5 | 11.8

Avg. Moisture of Sample Depth 12.3 11.9 10.4 12.2

Scott W. Wutzke, Testing Lab Supervisot
Date Printed: 10/26/2016



. Page 4 of 8
Borrow Area Laboratory Analysis wete

Department of Transportation, Materials and Research Division
300 Airport Road, Bismarck ND 58504 (701) 328-6900

Report Number SS-56-2016 Date Reported 10/4/2016 District Bismarck
County MOUNTRAIL Submitted By  Naumann Project Number SS-7-804(050)248 B1 Site 9
AASHTO Test Method PCN 20326

Comments

Lab Number 1168 1169 1170 1171

Reference Pt + Feet 26442465 264+2465 26442465 264+2465

Distance From CenterLine (Ft.) Lt 2132 NB Lt 1546 EB Lt 1046 EB Lt 604 EB

Depth, Ft. 09-50 0.8-5.0 1.2-5.0 0.8-5.0

Field Sample No. 1168 1169 1170 1171

% Pass. 3/8" Sieve 97 100 97 97

% Pass. No. 4 Sieve 95 99 94 96

% Pass. No. 10 Sieve 93 96 92 96

% Coarse Sand (-No. 10 + No. 40) 7 8 6 3

% Fine Sand (-No. 40 + No. 200) 18 20 17 19

% Silt (0.074 - 0.005 mm) 31 30 30 33

% Clay (-0.005 mm) 37 38 39 41

Liquid Limit (-No. 40) 43 39 42 47

Plasticity Index (-No. 40) 28 25 26 28

Plastic Limit 15 15 16 18

Soil Color BRN/TAN BRN BRN/BLK BRN/TAN

Textural Class CLY CLY CLY CLY

Soil Class (AASHTO M-145) A-7-6(17) A-6(14) A-7-6(16) A-7-6(20)

Frost Class F3 F3 F3 F3

Optimum Moisture (%) 10.6 10.8 11.6 12.7

Maximum Dry Density (pcf) 125.6 125.6 121.9 119.1

% Organic Content

Depth (Ft.) | Moisture (%) 1 | 17.6 1 | 24.4 1 | 28.1 1 | 22.1
2 | 104 2 | 9.8 2 | 16.5 2 | 10.6
3 | 12.0 3 | 9.4 3 | 10.0 3 | 11.7
4 | 12.1 4 | 12.0 4 | 10.9 4 | 12.2
5 | 134 5 | 12.4 5 | 10.9 5 | 14.2

Avg. Moisture of Sample Depth 13.1 13.6 12.0 14.1

Scott W. Wutzke, Testing Lab Supervisot
Date Printed: 10/26/2016
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Borrow Area Laboratory Analysis e

Department of Transportation, Materials and Research Division
300 Airport Road, Bismarck ND 58504 (701) 328-6900

Report Number SS-56-2016 Date Reported 10/4/2016 District Bismarck
County MOUNTRAIL Submitted By  Naumann Project Number SS-7-804(050)248 B1 Site 9
AASHTO Test Method PCN 20326

Comments

Lab Number 1172 1173 1174 1175

Reference Pt + Feet 26442465 264+2600 26442600 264+2600

Distance From CenterLine (Ft.) Lt 335 EB Lt 150 EB Lt 750 EB Lt 1315 EB

Depth, Ft. 0.9-10.0 1.1-50 0.8-5.0 09-5.0

Field Sample No. 1172 1173 1174 1175

% Pass. 3/8" Sieve 100 95

% Pass. No. 4 Sieve 100 94

% Pass. No. 10 Sieve 98 93

% Coarse Sand (-No. 10 + No. 40) 4 3

% Fine Sand (-No. 40 + No. 200) 20 12

% Silt (0.074 - 0.005 mm) 33 25

% Clay (-0.005 mm) 42 53

Liquid Limit (-No. 40) 46 55

Plasticity Index (-No. 40) 29 34

Plastic Limit 17 21

Soil Color BRN/TAN BRN/BLK BRN/TAN BRN

Textural Class CLY CLY

Soil Class (AASHTO M-145) A-7-6(21) A-7-6(27)

Frost Class F3 F3

Optimum Moisture (%) 12.4 13.8

Maximum Dry Density (pcf) 121.2 115.9

% Organic Content

Depth (Ft.) | Moisture (%) 1 | 24.0 1 | 27.0 1 | 21.2 1 | 23.6
2 | 12.7 2 | 17.4 2 | 11.7 2 | 9.2
3 | 12.6 3 | 16.5 3 | 11.0 3 | 9.9
4 | 12.4 4 | 18.6 4 | 11.0 4 | 11.8
5 | 14.0 5 | 16.7 5 | 12.8 5 | 14.0
6 | 12.1 17.3 13.5 13.7
7 | 13.8
8 | 14.9
9 | 13.4
10 | 14.2

Avg. Moisture of Sample Depth 145

Scott W. Wutzke, Testing Lab Supervisot
Date Printed: 10/26/2016
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Borrow Area Laboratory Analysis e

Department of Transportation, Materials and Research Division
300 Airport Road, Bismarck ND 58504 (701) 328-6900

Report Number SS-56-2016 Date Reported 10/4/2016 District Bismarck
County MOUNTRAIL Submitted By  Naumann Project Number SS-7-804(050)248 B1 Site 9
AASHTO Test Method PCN 20326

Comments

Lab Number 1176 1177 1178 1179

Reference Pt + Feet 264+2600 264+2725 26442725 264+2725

Distance From CenterLine (Ft.) Lt 1815 EB Lt 1615 EB Lt 1115 EB Lt 600 EB

Depth, Ft. 0.8-5.0 0.8-5.0 0.9-5.0 0.8-5.0

Field Sample No. 1176 1177 1178 1179

% Pass. 3/8" Sieve 100 99 100

% Pass. No. 4 Sieve 99 97 100

% Pass. No. 10 Sieve 97 94 99

% Coarse Sand (-No. 10 + No. 40) 6 7 4

% Fine Sand (-No. 40 + No. 200) 19 18 20

% Silt (0.074 - 0.005 mm) 29 27 25

% Clay (-0.005 mm) 43 42 49

Liquid Limit (-No. 40) 43 47 50

Plasticity Index (-No. 40) 27 28 30

Plastic Limit 16 19 20

Soil Color BRN BRN BRN/TAN BRN

Textural Class CLY CLY CLY

Soil Class (AASHTO M-145) A-7-6(18) A-7-6(18) A-7-6(22)

Frost Class F3 F3 F3

Optimum Moisture (%) 11.8 13.0 13.2

Maximum Dry Density (pcf) 123.4 119.0 1185

% Organic Content

Depth (Ft.) | Moisture (%) 1 | 26.3 1 | 229 1 | 28.2 1 | 253
2 | 215 2 | 19.0 2 | 21.4 2 | 19.1
3 | 13.9 3 | 16.8 3 | 7.5 3 | 18.3
4 | 14.8 4 | 23.8 4 | 13.4 4 | 16.3
5 | 17.2 5 | 19.8 5 | 17.4 5 | 19.2

Avg. Moisture of Sample Depth 18.7 20.4 17.6 19.7

Scott W. Wutzke, Testing Lab Supervisot
Date Printed: 10/26/2016
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Borrow Area Laboratory Analysis were

Department of Transportation, Materials and Research Division
300 Airport Road, Bismarck ND 58504 (701) 328-6900

Report Number SS-56-2016 Date Reported 10/4/2016 District Bismarck
County MOUNTRAIL Submitted By  Naumann Project Number SS-7-804(050)248 B1 Site 9
AASHTO Test Method PCN 20326

Comments

Lab Number 1180 1181 1182 1183

Reference Pt + Feet 26442910 264+2910 26442910 264+2910

Distance From CenterLine (Ft.) Lt 230 NB Lt 730 WB Lt 1350 WB Lt 1600 WB

Depth, Ft. 1.2-5.0 0.9-5.0 0.9-5.0 09-5.0

Field Sample No. 1180 1181 1182 1183

% Pass. 3/8" Sieve 100 100

% Pass. No. 4 Sieve 99 99

% Pass. No. 10 Sieve 97 99

% Coarse Sand (-No. 10 + No. 40) 4 5

% Fine Sand (-No. 40 + No. 200) 16 19

% Silt (0.074 - 0.005 mm) 32 33

% Clay (-0.005 mm) 45 42

Liquid Limit (-No. 40) 46 41

Plasticity Index (-No. 40) 28 25

Plastic Limit 18 16

Soil Color BRN/BLK BRN BRN BRN

Textural Class CLY CLY

Soil Class (AASHTO M-145) A-7-6(20) A-7-6(17)

Frost Class F3 F3

Optimum Moisture (%) 125 125

Maximum Dry Density (pcf) 120.3 120.9

% Organic Content

Depth (Ft.) | Moisture (%) 1 | 32.9 1 | 21.0 1 | 21.2 1 | 22.7
2 | 11.0 2 | 13.7 2 | 16.3 2 | 16.2
3 | 17.6 3 | 13.7 3 | 12.4 3 | 16.0
4 | 18.5 4 | 16.4 4 | 16.5 4 | 16.1
5 | 18.0 5 | 17.3 5 | 15.9 5 | 16.4

Avg. Moisture of Sample Depth 16.3 16.5 16.5 17.5

Scott W. Wutzke, Testing Lab Supervisot
Date Printed: 10/26/2016



Borrow Area Laboratory Analysis

Department of Transportation, Materials and Research Division
300 Airport Road, Bismarck ND 58504 (701) 328-6900

Page 8 of 8

Report Number SS-56-2016 Date Reported 10/4/2016 District Bismarck
County MOUNTRAIL Submitted By  Naumann Project Number SS-7-804(050)248 B1 Site 9
AASHTO Test Method PCN 20326

Comments

Lab Number 1184

Reference Pt + Feet 264+3204

Distance From CenterLine (Ft.) Lt 1550 EB

Depth, Ft. 09-5.0

Field Sample No. 1184

% Pass. 3/8" Sieve 99

% Pass. No. 4 Sieve 99

% Pass. No. 10 Sieve 98

% Coarse Sand (-No. 10 + No. 40) 3

% Fine Sand (-No. 40 + No. 200) 19

% Silt (0.074 - 0.005 mm) 37

% Clay (-0.005 mm) 39

Liquid Limit (-No. 40) 48

Plasticity Index (-No. 40) 31

Plastic Limit 17

Soil Color BRN

Textural Class CLY

Soil Class (AASHTO M-145) A-7-6(23)

Frost Class F3

Optimum Moisture (%) 12.0

Maximum Dry Density (pcf) 121.7

% Organic Content

Depth (Ft.) | Moisture (%) 1 | 221
2 | 9.7
3 | 11.0
4 | 14.1
5 | 16.7

Avg. Moisture of Sample Depth 14.7

Scott W. Wutzke, Testing Lab Supervisot
Date Printed: 10/26/2016



MOISTURE-DENSITY RELATIONS OF SOILS
North Dakota Department Of Transportation, Materials & Research Division
SFN 10063 (Rev, 03-2006)

Project No. PCN Station Depth Below Grade
S0OIB-7-B04(D50)248
Offset From Centerline Type of Soil
AASTHO Designation Date
T-180 1011212816 1157
Density Test Count 4
Determination No 1 2 3 4 5 &
A Volume of Mold cu. 0.0333 0.0333 0.0333 0.0333 0.0333 0.0333
s 8.64| 8.92 9.06 9.0
C  Weight of Moid Ibs. 443 4.43 4.43 4.43 4.43 4.43
D Weight of Compacted Soil=B - C ibs. 4,22 4.49 4.64 4.62
E  WetDensity=D/A ibs. fou . 126.8 134.8 139.3 138.9
F Dry Density = (Ex 100} / (100 + L) ths fou i, 118.8 124.2 128.0 124,00 #VALUE! BVALUE!
Molsture Content AASHTO T99 or T180 Tested by:
Container No. 1 2 3 4
G Wet Weight / Container grams 164‘0 166.2 156.3 150.8
H  Dry Weight / Container grams 1558 k 156.0 144.9 138.8
! Moisture Loss = G - M grams 8.1 10.2 1.4 12.2
J  Tare Weight of Coniainer grams 38.8 37.3 371 38.7
K DrySoit=H-J grams 119.3 118.7 107.8 101.9
L %Moisture = 1/ K) x 100 % 6.8% 8.6% 10.6% 12.0%
ASTM D4643 AASHTO T217 or T265 Tested by: ss
MMeisture Density Relationship :
in7e g .
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MOISTURE-DENSITY RELATIONS OF SOILS
North Dakota Department Of Transportation, Materials & Research Division

SFN 10083 (Rev, (2-2006}

Project No. PCN Station Depth Below Grade
SOIB-7-804{050)248 ]
Offset From Centerline Type of Soit
AASTHO Designation Date
T-180 1011212018 ] 1158
Density Test Count B 4
Determination No. 1 2 3 4 5
A Volume of Mold cu. ft 0.0333 0.0333 0.0333 0.0333 0.0333 0.0333
ibs. 867 8.87 9.07 9.08
¢ Weight of Mold tbs. 443 IMS 4.43 4.43 4.43 4.43
D Weight of Compacted Scil=B - C tbs. 424 4.44 4.64 483
E WetDensity=D/A lbs o f 127.4 133.3 139.5 139.2
F  Dry Density = (E x 100) / (100 + L) Ibs Jou ft, 119.0 122.9 146.6 12410 #VALUE! #VALUE!
WMoisture Content AASHTO T98 or T180 Tested by
Container No. 61 62 83 64

G Wet Weight / Container grams k ‘1632’ 147.9 156.5 167.2

Dry Weight / Cortainer grams k 154.9 139.3 145.5 k 1531
| Moisture Loss = G - H grams 8.3 86 11.0 141
J  Tare Weight of Container grams 37.3 37.6 37.3 37.3
K DrySoil=H-J grams 117.8 101.7 108.2 115.8
L %Moisture = (1/K) x 100 % 7.1% 8.5% 10.2% 12.2%

Meisture Densitv Relationship

ASTM D4643 AASHTO T217 or T265 Tested by: ss
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MOISTURE-DENSITY RELATIONS OF SOILS
Morth Dakota Department Of Transportation, Materials & Research Division

SFN 10063 {Rev. 03-2008)

Project No. PCN Station Depth Below Grade

SOIB-7-804(050)248

Offset From Centerling Type of Soil

AASTHO Designation {rate ’

T-180 10M2/2018 1161
Density Test Count 4
Determination No. 1 2 3 4 5 4]

A Volume of Mold cu. ft 0.0333 0.0333 0.0333 0.0333 0.0333 0.0333
tbs. 870 8.90 .04 8.96

¢ Weight of Mold ibs. 443 4.43 4.43 443 4.43 443

D Weight of Compacted Soil =B - C ths. 4.27 4 47 461 453

E  WetDensity=D/A ibs.fou ft. 128.3 134.2 138.6 136.1

F Dy Density = (E x 100} / (100 + L) fs.fou.ft. 119.4 122.2 123.8 419.3] #VALUE! #VALUE!

Moisture Content AASHTO T99 or T180 Tested by:

Container No. 5 8 7 8

G Wet Weight / Container grams 167.3 156.8 167.2 151.4

H Dy Weight / Container grams 158.2 146,11 153.3 137.3

I Moisture Loss = G - H grams 9.1 10.7 13.9 14.1

J  Tare Weight of Container grams 37.1 371 36.3 37.0

K DrySeil=H-J grams 1211 108.0 117.0 100.3

L %Moisture = (1/K) x 100 % 7.5% 9.8% 11.9% 14.1%

ASTM D4643 AASHTO T217 or T265 Tested by: ss

Max Dry Density
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Optimum Moisture
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Moisture Density Relationship
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MOISTURE-DENSITY RELATIONS OF S0OILS
North Dakota Department Of Transportation, Materials & Research Division

SFN 10063 {Rev, 03-2006)

Project No. PCN Station Depth Below Grade
SOIB-7-804(050)248
Offset From Centerline Type of Soll
AASTHO Designation Date
T-180 1011212018 1162
Density Test Count 4
Determination No, 1 2 3 4 5 5
A Wolume of Mold cu. fi 0.0333 0.0333 0.0333 0.0333 0.0333 0.0333
ibs. 872 8.83 S.06 S.04
G Weight of Mold Ibs. 443 4.43 443 443 4.43 4.43
D Weight of Compacted Soli= B - C ibs. 4.30 4.50 463 487
E  WetDensity=D/A Ihs.fou. . 129.1 1350 1391 138.6
F o Dry Density = (E % 100}/ (100 + L) ibs.fou ft. 120.1 123.9 125.7 123,21 #BVALUE! HVALUE!
Moisture Content AASHTO T99 or T180 Tested by:
Container No. 85 56 87 58

G Wet Weight / Container grams 16685 1413 154.2 1574

Dry Weight / Container grams 1576 132.8 1429 143.7
| Moisture Loss = G - H grams 8.9 8.5 11.3 13.4
J Tare Weight of Container grams 37.8 37.7 37.2 37.0
K DrySoit=H-J grams 119.8 95.1 10567 106.7
L %Moisture = (1/K) x 100 % 7.4% 8.9% 10.7% 12.6%

Msisture Density Relationship

ASTM D4643 AASHTO T217 or 7265 Tested by: ml

Max Dry Density

125.5 ibsjcut.

Optimum Moisture

10.5%
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MOISTURE-DENSITY RELATIONS OF SOWLS

Morth Dakota Department Of Transportation, Materials & Research Division

SFN 10063 (Rev, 03-2008}

Project No. PON Station Depth Below Grade
SOIB-7-804{0503248 ;
Offset From Centerline Type of Soil
AASTHO Designation Date
T-180 0212018 1163
Density Test Count : 4
Determination No. 1 2 3 4 5 6
A Volume of Mold cu. 3.0333 0.0333 0.0333 0.0333 0.0333 0.0233
ibs.i: 8.59 &.80 8.85 8.95
¢ Weight of Mold ibs. 443 443 4,43 4.43 4,43 4,43
D Weight of Compacted Soif =B - C Ibs. 417 437 453 4.52
E WetDensity=D/A ibs./cuft, 125.2 131.4 136.8 135.8
F o Dry Density = (E x 100y / (100 + 1) ibs fou it 114.8 119.0 120.9 119.3] #VALUE! HVALUE!
Moisture Content AASHTOC T89 or T180 Tested by:
Container No. g 10 11 12
G Wet Weight / Container grams 1532 184.5 158.3 152.3
Dry Weight / Container grams 1434 152.5 144.9 138.3
I Molsture Loss =G - H arams 9.8 12.0 13.4 14.0
J Tare Weight of Coniainer grams 37.2 38.7 37.2 36.9
K DrySoil=H-J grams 106.2 115.8 107.7 101.4
L %Moisture = (1/ Ky x 100 % 9.2% 10.4% 12.4% 13.8%
ASTM D4643 AASHTO T217 or T265 Tested by: dt _
Moisture Density Relationship )
s
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MOISTURE-DENSITY RELATIONS OF SOILS
North Dakota Department Of Transportation, Materials & Research Division
SFN 10063 (Rev, 03-2006)

Project No. PCH Station Depth Below Grade
SOIB-7-804{050)248
Offset From Ceanterline Type of Soil
AASTHO Designation Date
T-180 1022016 1164
Denshty Test Count 4
Determination No. 1 2 3 4 5 5]
A Volume of Mold cu. fi. 0.0333 0.0333 0.0333 0.0333 0.03332 0.0333
ibs. 8:74 5.89 9.01 2.98
¢ Weight of Mold ibs. 4.43 4.45 443 4.43 4.43 4.43
D Weight of Compacted Soil = B-C ios. 4.28 4.46 4.59 4.55
E  WeiDensity=D/A ibs Jou.ft. 1288 134.0 137.7 136.6
F o Dry Density = (E x 100}/ {100 + L) ibs Jou.ft 118.8 121.7 123.4 120.5] #VALUE! AVALUE!
Moisture Content AASHTO T99 or T180 Tested by
Container No. 89 70 71 72
G Wet Weight / Container grams 1656 165.8 162.8 145.8
H o Dry Weight / Container grams 146,68 1539 1497 132.9
| Moisture Loss = G - H grams 9.0 117 13.1 12.9
J  Tare Weight of Container grams 37.7 37.6 37.2 38.7
K DryScil=H-J grams 108.9 116.3 112.5 96.2
L Y%Moisture = (1/K) x 100 % 8.3% 10.1% 11.6% 13.4%
ASTM D4643 AASHTO T217 or T265 Tested by: mi
Moisture Density Relationship ‘
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MOISTURE-DENSITY RELATIONS OF SOILS

Morth Dakota Department Of Transportation, Materials & Research Division

SFK 10063 (Rev. 03-2006)

Froject No. PCN Station Depth Beiow Grade
SOIB-7-804(050)248
Offset From Centerline Type of Soll
AASTRHO Designation Date
T-180 1001212018 1166
Density Test Count 4
Determination No. 1 2 3 4 5 &
A Volume of Moid cu. ft. 0.0333 0.0333 0.0333 0.0333 0.0333 0.0333
ibs. 8.73 893 9.13 9.08
¢ Weight of Mold ibs. 4.43 443 4.43 4.43 443 4.43
D Weight of Compacted Scil =B - C Ibs, 4.30 4.50 4.71 4.66
E  WetDensity=D/A log./ou ft. 129.1 1353 141.4 138.9
F o Dry Density = (E x 100) / (100 + L) 1bs /o fr. 122.3 125.2 128.8 125.0] #VALUE! #VALUE!
Moisture Content AASHTO T99 or T180 Tested by:
Container No. 13 14 15 18

G Wet Weight / Container grams L AT74.9 159.3 151.0 155.8

Dry Waight / Container grams ’ k167.6 150.3 140.9 143.2
I Moisture Lose = G - H grams 7.3 2.0 101 12.6
4 Tare Weight of Container grams 371 37.9 37.3 37.2
K DrySoit=H-J grams 130.5 112.4 103.8 106.0
L %Moisture = (/1K) x 100 % 5.6% 8.0% 9.7% 11.8%

Meisture Density Relationship

ASTM D4643 AASHTO T217 or T265 Tested by: ss
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MOISTURE-DENSITY RELATIONS OF S0OILS
North Dakota Department Of Transportation, Materials & Research Division
SFN 10063 (Rev, 03-2006}

Project No. PCN Station Depth Below Grade
S01B-7-804(050)248 ‘
Offset From Centerline Type of Soll
AASTHO Designation Date
T-180 1011212018 1168
Density Test Count 4
Determination No. 1 2 3 4
A Volume of Mold cu. ft. 0.0333 0.0333 0.0333 0.0333 0.0333 0.0333
bs. 5,68 8.88 .08 9.05
C  ‘Weight of Mold ibs. 4.43 4.43 4‘43 4.43 4.43 4.43
0 Weight of Compacted Soil=B-C ibs. 423 4 45 463 4.63
E  WetDensity=D/A ibs.fou ft. 1271 133.8 139.2 138.0
F Dry Density = (E x 100) /(100 + 1) ibs fou ft. 118.7 122.9 126.1 123.6] #VALUE! #VALUE!
Folsture Content AASHTO T99 or T180 Tested by;
Container No. 73 74 75 76
G Wet Weight / Container grams 161.8 158.3 142.1 147.9
M Dry Weight / Container grams 153.5 148.5 132.3 1357
t o Moisture Loss = G - H grams 8.3 9.8 9.8 12.2
J Tare Weight of Cortainer grams 37.4 37.4 37.3 38.0
K DrySoil=H-J grams 118.1 1111 8950 Q7.7
L %Moisture = (1/ K) x 100 % 7.4% 8.8% 10.3% 12.5%
ASTM D4643 AASHTO T217 or T265 Tested by it~
RMoisture Density BEelationship
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MOISTURE-DENSITY RELATIONS OF SOILS
North Dakota Department Of Transportation, Materials & Research Division

SFHN 10083 (Rev. 03-2008}

Project No. PCN Station Depth Below Grade
S0IB-7-804(080)248 .
Offset From Centerling Type of Soil
AASTHO Designation Date
T-180 1011212016 ; 1168
Density Test Count : 4
Determination No. 1 2 3 4 5 8
A Wolume of Moid cu. fi. 0.0333 0.0333 0.0333 0.0333 0.0333 0.0333
ibs. 8,76 8.08 9.07 8.98
¢ Weight of Mold ibs. 4.43 4,43 443 4,43 4.43 4,43
0 Weight of Compacted Soil =B - C ibs. 4.33 4.55 4.64 4.55
£ WetDensity=D/A ibsjouft. 130.0 136.8 139.5 136.7
F Dy Density = (E x 1003/ (100 + 1) fos.fouft. 120.0 124.7 125.0 120.8) #VALUE! #VALUE!
WMoisture Content AASHTO T99 or T180 Tested by:
Container No. 17 18 18 20
G Wet Weight / Container grams 155.0 1804 158.5 152.4
Dry Weight / Container grams 145.9 149.5 148.8 138.9
| Moisture Loss = G - H grams g.1 10.9 12.7 13.5
J  Tare Weight of Container grams 35.8 37.1 37.1 36.5
K DrySoil=H-J grams 109.1 112.4 109.7 102.4
L %Moisture = (1/ K} x 100 % 8.3% 9.7% 11.6% 13.2%
ASTM D4643 AASHTO T217 or T265 Tested byrss
ioisture Density Relationship k
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MOISTURE-DENSITY RELATIONS OF SOILS
North Dakota Department Of Transportation, Materials & Research Division

SFN 10083 {Rev. 03-2006)

Praject Mo. PN Station Depth Below Grade
B0IB-7-804{050)248
Offset From Centetline Type of Soil
AASTHO Designation Date
T-180 1011202018 1170
Density Test Count 4
Determination No. 1 2 3 4 5 5
A Volume of Mold cu. ft. 0.0333 0.0333 0.0333 0.0333 0.0333 0.0333
Ibs. 8.62 8.85 8.97 896
¢ Weight of Mold ibs. 4.43 443 4.43 4,43 4.43 4.43
D Weight of Compacted Soil = B - C Ibs. 419 442 4,55 4.54
E  WetDensity =D /A ibs./ou.ft, 1259 132.6 136.6 136.2
F Dy Density = (E x 100) / (100 + L) bs./fou.ft. 116.3 120.4 122.2 12011 #VALUE! FVALUE!
Moisture Content AASHTO T99 or T180 Tested by:
Container No. 77 78 78 80

G Wet Weight / Container grams 156.5 1504 143.5 157.3

Dry Weight / Cortainer grams 147.3 140.0] 1323 143.1
| Moisture Loss = G - H grams 9.2 104 11.2 14.2
J  Tare Weight of Container grams 36.8 37.2 371 37.1
K DryScii=H-J grams 110.5 102.8 952 106.0
L %Moisture = (1 / K) x 100 % 8.3% 10.1% 11.8% 13.4%

23y

Moisture Density Relationship

ASTM D4643 AASHTO T217 or T265 Tested by: m!_

Max Dry Density

121.9 hs/outt

Optimum Moisture
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MOISTURE-DENSITY RELATIONS OF SOILS

North Dakota Department Of Transportation, Materials & Research Division

SFN 10063 (Rev. 03-2006)

Project No. PCN Station Depth Below Grade
S0IB-7-804(0501248
Oifset From Centerline Type of Soil
AASTHO Designation Date
T-180 101272016 1171
Density Test Count 4
Determination No. 1 2 3 4 5 o]
A Volume of Mold cu. ft 0.0333 0.0333 0.0333 0.0333 0.0333 0.0333
ibs. 569 883 893 8.90
C__ Weight of Mold ibs. 443 4431 4.43 4.43 4.43 4.43
D Weight of Compacied Soil=B-C ibs. 427 4.40 4,50 4.48
E  WetDensity=D/A ibs./ou.ft. 128.2 132.3 1352 134.5
F Dy Density = (E x 100) / (100 + L) ibs.fouft, 116.8 118.5 119.0 116.5] #VALUE! #VALUE!
Moisture Content AASHTO T99 or T180 Tested by:
Container No. 21 22 23 24
G Wet Weight / Container grams 158.5 167.0 183.7 150.7
Dry Weight/ Container grams| 1485 1445 139.8 135.5
| Moisture Loss = G - H grams 11.0 125 13.9 152
J  Tare Weight of Coniainer grams 37.1 37.0 37.4 37.2
K DrySoit=H-J grams 111.4 107.5 102.4 98.3
L %Moisture = {1/ K) x 100 % 9.9% 11.6% 13.6% 15.8%
ASTM DAB43 AASHTO T217 or T265 Tested by: ss o
Motsture Density Helotionship
a0
T
e ™
w - ' Max Dry Density
& ssodo
”'j” 119.1 tbsfcu ft.
: y
T e . / /: Optimum Moisture
- ; / 12.7%
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MOISTURE-DENSITY RELATIONS OF SCILS
North Dakota Department Of Transportation, Materials & Research Division

SEN 10082 (Rev, 03.2008)

Project No. PCHN Station Depth Below Grade
S0IB-7-804{050)248
Offset From Centerline Type of Soil
AASTHO Designation Date
T-180 1071212016 1172
Density Test Count 4
Determination No. 1 2 3 4 5
A Volume of Mold cu. f. 0.0333 0.0333 0.0333 0.0333 0.0333 0.0333
ibs. 8.55 8,79 8.96 £.96
G Waeight of Mold ibs. 4,43 4.43 4,43 4.43 4,43 4.43
D Weight of Compacted Soft =B - C ibs, 412 4,36 454 453
£ WetDensity=D/A lbs fouft. 123.8 130.9 136.2 136.1
F Dry Density = (E x 1003/ (100 + L} ibs.jcu f. 114.0 118.7 124.3 11810 #VALUE! HALUE!
Moisture Content AASHTO T99 or T180 Tested by
Container No. 81 82 83 84
G Wet Weight / Container grams 158.0 1555 155.3 150.4
Diry Weight / Container grams 14841 144.5 142.4 136.2
| Moisture Loss = G - H grams 9.8 1.0 12.9 4.2
J  Tare Weight of Container grams 37.8 37.4 37.2 36.9
K DrySoit=H-J grams 110.8 107 .1 105.2 99.3
L %Moisture = (1/K) x 100 % 8.7% 10.3% 12.3% 14.3%
ASTM D4643 AASHTO T217 or T265 Tested by: mi
Boisture Density Relationship ‘
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MOISTURE-DENSITY RELATIONS OF SOILS
North Dakota Department Of Transportation, Materials & Research Division

SFN 10063 (Rev. 03-2008}

Project No. PCN Station Depth Below Grade
SOIB-7-804(050)248
Offset From Centerling Type of Soil
AASTHO Designation Date
T-180 1612120186 1173
Density Test Count ’ 5
Determination No. 1 2 3 4 5 G
A Volume of Mold cu. ft 0.0333 0.0333 0.0333 0.0333 0.0333 0.0333
ibs. 8.50 871 8.81 887 8.82
C__ Weight of Mold Ibs. 443 4.43| 4.43 4.43 4.43 4.43
D Weight of Compacted Soil= 8 -C lbs. 4.08 4.28 4.38 445 4.39
E  WetDensity =D /A ibs.fou.ft. 122.4 128.4 131.5 133.6 132.0
F Dry Density = (E x 100) / (100 + 1) ibs./ou . i11.8 114.6 116.0 116.8 11201 #VALUE!
Moisture Content AASHTO T99 or T180 Tested by:
Container No. 25 26 27 28 29

G Wet Weight / Container grams 15687 157.0 160.6 145.5 141.2

Dry Weight / Container grams 149.1 1441 146.0 1311 1255
| Moisture Loss = G - H grams 10.6 12.9 14.8 14.4 157
J  Tare Weight of Container grams 37.2 36.9 36.7 37.2 37.2
K DrySolt=H-J grams 1119 107.2 109.3 93.9 88.3
L Y%Moisture = (17 K) x 100 % 8.5% 12.0% 13.4% 15.3% 17.8%

ASTM D4643 AASHTO T217 or T265 Tested by: ss

Max Dry Density

115.9 s jcuft

Optimum Moisture

13.8%

Moisture Density Relatlonship
1 _
1166 : L .
2ot [ins U
e IR N
) 1130
& v
B 48 £
=
. 1130 N
=
129 ;
4
e
1100 i
0, #, 11 50 s 179 15
? * Percent Mélsture 15t * o




MOISTURE-DENSITY RELATIONS OF SOILS
North Dakota Department Of Transportation, Materials & Research Division

SFN 16083 (Rev. 03-2006)

Project No. PCN Station Depth Below Grade
SOIB-7-804(050)248
Offset From Centerline Type of Soll
AABTHO Designation Date
T-180 10/12/2018 1176
Density Test Count g
Determination No. 1 2 3 4 5 8
A Wolume of Mold cu. ft 0.0333 0.0333 0.0333 0.0333 0.0333 0.0333
s, 885 8.01 3.01
C  Weight of Mold ibs. 4.43 4:43 4,43 4.43 4,43 4.43
0 Weight of Compacted Soil=B - C ibs. 447 4.58 458
E  WetDensity=D/A Ibs./cuft. 132.8 137.4 137.6
F  Dry Density = (E x 100} / (100 + 1) los /o, 120.8 123.3 1211 #VALUE! HYALUE! HVALUE!
Moisture Content AASHTO T99 or T180 Tested by
Container No. 85 jad] 87
G Wet Weight / Container grams 148.9 1538 152.9
M Dry Weight / Container grams 138.8 141.7 139.1
| Moisture Loss = G - H grams 101 11.9 13.8
J  Tare Weight of Container grams 37.8 37.6 37.5
K DrySoll=H-J grams 102.0 104.1 1018
L %Moisture = {1/ K3 x 100 % 2.9% 11.4% 13.6%
ASTM D4643 AASHTO T217 or T265 Tested byl
Bleisturs Density Relationship \
148
1230 .’
i,f Max Dry Density
i: e 123.4 bs./ouft
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MOISTURE-DENSITY RELATIONS OF 50ILS
Morth Dakota Department Of Transportation, Materials & Research Division

SFN 10063 (Rev. 03-2008)

Project No. PCN Station Depih Below Grade
S0IB-7-804{050)248
Offset From Centerline Type of Sail
AASTHO Designation Date
T-480 101212016 1178
Density Test Count 4
Determination No. 1 2 3 4 6
A Volume of Mold cu. ft, 0.0333 0.0333 0.0333 0.0333 0.0333 0.0333
1bs. 8.51 8.75 8.90 8.92
C Weight of Mold ibs. 4.43 443 4.43 4,43 4.43 4.43
D Weight of Compacted Soil=8-C ibs. 4.08 4.32 4.47 4.49
E WetDensily=D/A 1bs /fou ft. 122.5 128.7 134 .4 135.0
F o Dry Density = (E x 100}/ (100 + 1) s fouft, 112.5 116.9 119.3 117.41 #YALUE!] HVALUE!
Moisture Content AASHTO T99 or T180 Tested by
Container No. 88 89 8¢ a1
G Wet Weight / Container grams 1491 147.2 150.4 148.7
Dry Weight / Comtainer grams 140.0 136.4 137.8 132.5
| Moisture Loss = G - H grams 8.1 10.8 12.8 14.2
J  Tare Weight of Container grams 37.8 37.6 37.9 37.8
K DrySoll=H-J grams 102.2 28 8 99.9 94.9
L Y%Moisture = (1/ K) X 100 % 8.9% 10.9% 12.6% 15.0%
ASTM D4643 AASHTO T217 or T265 Tested by: mi B
Melsture Density Relationship A
g H
19.0 doof = i
e L IS .
1ge . .
ot Max Dry Density
»-‘: BETE ™ &\“ ot
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MOISTURE-DENSITY RELATIONS OF S0ILS
North Dakota Department Of Transportation, Materials & Research Division

SFN 10063 (Rev. 03-2006)

Froject No. PCR Station Depth Below Grade
SOIB-7-804(050)248
Offset From Centerline Type of Soil
AASTHO Designation Date
T-180 10112120616 178
Density Test Count 4
Determination No. 1 2 3 4 5 8
A Volume of Mold cu, ft. 0.0333 0.0333 0.0333 0.0333 0.0333 0.0333
ibs. 8.66 8.83 8.80 8.89
C__ Weight of Mold ibs. 443 443 4.43 4.43 4.43 443
D Weight of Compacted Soil = B - C bs. 4.24 4.40 447 447
E  WetDensity=D/A 108 /ou.f. 127.2 132.2 134 .4 134.2
F Dry Density = (E x 100)/ (100 + 1) ibs.Jou ft. 118.2 118.1 118.2 116.9, #VALUE! #VALUE!
Moisture Confent AASHTO T899 or T180 Tested by:
Container No. 30 31 32 33

G Wet Weight / Container grams 1555 152.0 149.8 140.0

Diry Weight / Container grams} . ’%44.3 138.7 136.2 126.0
i Moisture Loss = G - H grams 11.2 12.3 13.6 14.0
J  Tare Weight of Container grams 37.1 37.0 36.9 37.1
K DrySoit=H-J grams 107.2 102.7 99.3 88.9
L Y%Moisture = {1/ K) x 100 % 10.4% 12.0% 13.7% 15.7%

ASTM D4643 AASHTO T217 or T265 Tested by: ss

Max Dry Density

118.5 s/cuft

Optimum Moisture

13.2%
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MOISTURE-DENSITY RELATIONS OF SOILS

North Dakota Department Of Transportation, Materials & Research Division

SFN 10063 (Rev, 03-2006)

Project No. PON Station Depth Below Grade
SOIB-7-804{080)248
Offset From Centerline Type of Soil
AASTHO Designation Date
1180 0122018 1189
Density Test Count 4
Determination No. 1 2 3 4 5 5
A Volume of Mold cu. ff, 0.0333 0.0333 0.0333 0.0333 0.0333 0.0333
Ibs. 8.62 8.82 8.92 8.91
€ Weight of Mold ibs. 443 4.43 443 4.43 443 4.43
D Weight of Compacted Soil= 8- C ibs. 4.18 4.39 4.50 4.49
E WetDensity=D/A ibs Joufi. 1259 1317 1351 134.8
F o Dry Density = (B x 100}/ {100 + L) ibs fou ft. 114.7 118.9 119.8 117.51 #VALUE! SYALUE!
Moisture Content AASHTO T99 or T180 Tested by
Container No. g2 93 94 95
G Wet Weight / Container grams 154.8 156.9 159.2 160.0
Dry Weight / Container grams 144.4 145.3 1455 144.3
i Moisture Loss = G - H grams 10.4 11.6 13.7 187
4 Tare Weight of Container grams 37.4 376 377 37.5
K DrySoli=H-J grams 107.0 1077 107.8 106.8
L %Moisture = (1/ K) x 100 % 9.7% 10.8% 12.7% 14.7%
ASTM D4643 AASHTO T217 or T265 Tested by: mi
Blotsture Density Helationship )
1218y R
ZcnnsNURENERENEN
ooy ¢ : Max Dry Density
§ / Y\ 120.3 tbs.fou ft.
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MOISTURE-DENSITY RELATIONS OF 801LS
North Dakota Depariment Of Transportation, Materials & Research Division

SFN 10063 (Rev. 03-2006)

Project No. PCN Station Depth Below Grade
SCIB-7-804(050)248
Offset From Centerline Type of Soil
AASTHO Designation Date
T-180 1011212018 1182
Density Test Count 4
Determination No, 1 2 3 4]
A Volume of Mold cu. ft. 0.0333 0.0333 0.0333 0.0333 0.0333 0.0333
ibs. 8,69 8.88 8.95 8.90
C_ Weight of Moid ibs. 4.43 4.43 4.43 4.43 4.43 443
D Welight of Compacted Soil =B - C ibs. 427 4.45 4.52 4.47
E  WetDensity=D /A ibs fou ft. 128.1 13386 1357 134 .4
F Dy Density = (E x 100}/ {100 + L) ibs fou.ft. 116.0 120.6 120.1 11747 #VALUE! #VALUE!
foisture Content AASHTO TS99 or T180 Tested by,
Container No. 34 35 38 37

G Wet Weight / Container grams 1596 156.2 156.0 153.0

Dry Weight / Container grams 1481 1446 1423 138.1
I Moisture Loss =G - H grams 115 116 13.7 14.9
J  Tare Weight of Container grams 38.0 37.5 37.2 37.3
K DrySoli=H-J grams 110.1 107.1 105.1 100.8
L %Moisture = (1 / K) x 100 % 10.4% 10.8% 13.0% 14.8%

Maolsture Density Relationship

1218

ASTM D4643 AASHTO T217 or T265 Tested by: ss
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MOISTURE-DENSITY RELATIONS OF SOILS

Morth Dakota Department Of Transportation, Materials & Research Division

SFHN 10063 {Rev. 03-2008)

Project No. PCN Station Depth Below Grade
SOIB-7-804(050)248
Offset From Centerline Type of Soil
AASTHO Designation Date
T-180 1011312016 1184
Density Test Count 4
Determination No. 1 P 3 4 5 5]
A Volume of Mold cu. ft 0.0333 0.0333 0.0333 0.0333 0.0333 0.0333
ibs. 8.65 8.87 £:89 8.97
¢ Weight of Mold Ibs, 4.43 443 4.43 443 4.43 443
D Weight of Compacted Soil =B -C los. 423 4.44 4.56 4.54
E  WetDensity =D/ A tos /ou ft. 127.0 133.3 137 .1 136.4
F Dy Density = (E x 100} / (100 + L) ibs.Jou ft, 118.7 120.4 122.2 119.71 #VALUEL H#VALUE!
Moisture Content AASHTO T99 or T180 Tested by
Container No. 96 g7 98 98
G Wet Weight / Container arams 144.9 151.0 151.3 164.7
Dry Weight / Container grams 136.2 140.0 138.0 1491
! Moisture Loss = G - H grams 87 11.0 12.3 158
J Tare Weight of Container grams 37.2 37.7 37.5 37.
K DrySoit=H-J grams 9g8.0 102.3 101.5 1115
L %Moisture = (1 / K) x 100 % 8.8% 10.8% 12.1% 14.0%
ASTM D4BA3 AASHTO T217 or T265 Tested by: e
Motsture Density Relationship )
B30y H
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APPENDIX C

Summary and Lab Results For Borrow B-2 Site 10



Project No.:
PCN:
Lab STA
No.
1206 | 264+4350
1205 | 264+4615
1200 | 264+4745
1201 | 264+4745

Thursday, October 20, 2016

Offset

Rt 1150 WB

Rt 350 WB

Rt 725 EB

Rt 1230 EB

(4) ajdwes
jo yidag

@
S

0-0

0-0

0-0

0-0

0.7-10

0.7-5

0.8-5

0.8-5

(1d) ywiry onseld

20.0

17.3

17.3

14.9

. . . Color Key
Swell Potentlal:- Marginal - Moisture Content:-O-S% Over PL -
Group Index: Ave. In-Place: 0<MC< 6%
Moisture Content Over opt.
& ) > Moisture Content @ Depth -
3 o
a3l £| 5| 5| 2 (ft) g
22 T %3 53 23 =
a5 5 €2 22 g3 (@]
© gl 33 = 3 3 &
i = PN wl sl SRR &R G &Y & 8RN BR G
14.3
HEIRIES
© ol o o
13.4
el B &%
Vil b o N
153 = = = =
o u wv D
Y o] o w
16.4 = = = =
N = B (%)
> 4| b
12.4 -
[or] o0} o
S w s
15.8 = = = =
o w ()] w
|l & N
16.2 A =
N N
N N w o]
22 | | ol ol o
w0 N oo
11.6 sl sl o =
A-7-6(23) 12.6 F3
A-7-6(24) 11.9 F3
A-7-6(14) 11.1 F3
A-7-6(16) 10.5 F3
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Project No.: SS-7-804(050)248 B2 Site 10

Lab

No.

1202

1196

1198

1194

1189

1191

1192

1185

1187

Thursday, October 20, 2016

PCN: 20326
STA Offset

264+4745 Rt 1520 EB
264+4870 | Rt 1500 EB
264+4870 Rt 500 EB
264+5025 Rt 1250 EB
264+5150 | Rt 1850 WB
264+5150 Rt 840 WB
264+5150 Rt 500 WB
265+0000 Rt 650 EB
265+0000 | Rt 1650 EB
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Borrow Area Laboratory Analysis

Department of Transportation, Materials and Research Division
300 Airport Road, Bismarck ND 58504 (701) 328-6900

Page 1 of 6

Report Number SS-57-2016 Date Reported 10/4/2016 District Bismarck
County MOUNTRAIL Submitted By  Naumann Project Number SS-7-804(050)248 B2 Site 10
AASHTO Test Method PCN 20326
Comments
Lab Number 1206 1203 1204 1205
Reference Pt + Feet 264+4350 264+4615 264+4615 264+4615
Distance From CenterLine (Ft.) Rt 1150 WB Rt 1300 WB Rt 700 WB Rt 350 WB
Depth, Ft. 0.7 -10.0 0.7-5.0 0.7-5.0 0.7-5.0
Field Sample No. 1206 1203 1204 1205
% Pass. 3/8" Sieve 100 100
% Pass. No. 4 Sieve 99 100
% Pass. No. 10 Sieve 98 99
% Coarse Sand (-No. 10 + No. 40) 4 3
% Fine Sand (-No. 40 + No. 200) 17 17
% Silt (0.074 - 0.005 mm) 36 37
% Clay (-0.005 mm) 40 42
Liquid Limit (-No. 40) 50 48
Plasticity Index (-No. 40) 30 31
Plastic Limit 20 17
Soil Color BRN BRN BRN BRN
Textural Class CLY CLY
Soil Class (AASHTO M-145) A-7-6(23) A-7-6(24)
Frost Class F3 F3
Optimum Moisture (%) 12.6 11.9
Maximum Dry Density (pcf) 121.6 121.3
% Organic Content
\Depth (Ft) | Moisture (%) 1 | 29.3 1 | 20.9 1 | 17.1 1 | 23.4
2 | 17.4 2 | 10.7 2 | 9.5 2 | 10.4
3 | 17.6 3 | 15.0 3 | 11.1 3 | 12.8
4 | 17.2 4 | 15.6 4 | 14.8 4 | 13.9
5 | 9.0 5 | 14.3 5 | 14.7 5 | 133
6 | 18.5 15.3 13.5 14.7
7 | 24.0
8 | 28.1
9 | 17.3
10 | 18.2
Avg. Moisture of Sample Depth 19.6

Scott W. Wutzke, Testing Lab Supervisor
Date Printed: 10/26/2016



Borrow Area Laboratory Analysis

Department of Transportation, Materials and Research Division
300 Airport Road, Bismarck ND 58504 (701) 328-6900

Page 2 of 6

Report Number SS-57-2016 Date Reported 10/4/2016 District Bismarck
County MOUNTRAIL Submitted By  Naumann Project Number SS-7-804(050)248 B2 Site 10
AASHTO Test Method PCN 20326

Comments

Lab Number 1199 1200 1201 1202

Reference Pt + Feet 264+4745 264+4745 264+4745 264+4745

Distance From CenterLine (Ft.) Rt 350 EB Rt 725 EB Rt 1230 EB Rt 1520 EB

Depth, Ft. 0.7-5.0 0.8-5.0 0.8-5.0 0.8-5.0

Field Sample No. 1199 1200 1201 1202

% Pass. 3/8" Sieve 100 99 94

% Pass. No. 4 Sieve 98 98 94

% Pass. No. 10 Sieve 95 96 91

% Coarse Sand (-No. 10 + No. 40) 5 7 6

% Fine Sand (-No. 40 + No. 200) 24 20 21

% Silt (0.074 - 0.005 mm) 31 32 28

% Clay (-0.005 mm) 35 38 37

Liquid Limit (-No. 40) 41 41 44

Plasticity Index (-No. 40) 24 26 24

Plastic Limit 17 15 20

Soil Color BRN BRN BRN BRN

Textural Class CLY CLY CLY

Soil Class (AASHTO M-145) A-7-6(14) A-7-6(16) A-7-6(14)

Frost Class F3 F3 F3

Optimum Moisture (%) 111 10.5 12.3

Maximum Dry Density (pcf) 124.2 124.2 118.8

% Organic Content

\Depth (Ft) | Moisture (%) 1 | 24.2 1 | 19.1 1 | 22.3 1 | 34.3
2 | 12.6 2 | 9.1 2 | 9.5 2 | 8.3
3 | 14.7 3 | 13.2 3 | 8.2 3 | 10.5
4 | 14.9 4 | 13.7 4 | 13.6 4 | 12.6
5 | 15.8 5 | 15.3 5 | 15.7 5 | 13.1

Avg. Moisture of Sample Depth 16.4 14.1 13.9 15.7

Scott W. Wutzke, Testing Lab Supervisor
Date Printed: 10/26/2016



Borrow Area Laboratory Analysis

Department of Transportation, Materials and Research Division
300 Airport Road, Bismarck ND 58504 (701) 328-6900

Page 3 of 6

Report Number SS-57-2016 Date Reported 10/4/2016 District Bismarck
County MOUNTRAIL Submitted By  Naumann Project Number SS-7-804(050)248 B2 Site 10
AASHTO Test Method PCN 20326

Comments

Lab Number 1196 1197 1198 1193

Reference Pt + Feet 264+4870 264+4870 264+4870 264+5025

Distance From CenterLine (Ft.) Rt 1500 EB Rt 1000 EB Rt 500 EB Rt 750 EB

Depth, Ft. 09-5.0 0.5-5.0 0.6-5.0 0.7-5.0

Field Sample No. 1196 1197 1198 1193

% Pass. 3/8" Sieve 100 99

% Pass. No. 4 Sieve 99 98

% Pass. No. 10 Sieve 98 97

% Coarse Sand (-No. 10 + No. 40) 4 3

% Fine Sand (-No. 40 + No. 200) 24 19

% Silt (0.074 - 0.005 mm) 29 32

% Clay (-0.005 mm) 42 43

Liquid Limit (-No. 40) 44 51

Plasticity Index (-No. 40) 27 34

Plastic Limit 17 17

Soil Color BRN BRN/TAN BRN BRN

Textural Class CLY CLY

Soil Class (AASHTO M-145) A-7-6(17) A-7-6(24)

Frost Class F3 F3

Optimum Moisture (%) 11.6 13.0

Maximum Dry Density (pcf) 122.6 120.1

% Organic Content

\Depth (Ft) | Moisture (%) 1 | 18.8 1 | 25.2 1 | 24.4 1 | 14.3
2 | 9.8 2 | 10.5 2 | 8.2 2 | 11.4
3 | 13.1 3 | 13.4 3 | 12.0 3 | 10.6
4 | 13.1 4 | 16.2 4 | 14.0 4 | 7.7
5 | 12.7 5 | 13.8 5 | 12.9 5 | 14.2

Avg. Moisture of Sample Depth 13.5 15.8 14.3 11.6

Scott W. Wutzke, Testing Lab Supervisor
Date Printed: 10/26/2016
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Borrow Area Laboratory Analysis aese

Department of Transportation, Materials and Research Division
300 Airport Road, Bismarck ND 58504 (701) 328-6900

Report Number SS-57-2016 Date Reported 10/4/2016 District Bismarck
County MOUNTRAIL Submitted By  Naumann Project Number SS-7-804(050)248 B2 Site 10
AASHTO Test Method PCN 20326

Comments

Lab Number 1194 1195 1189 1190

Reference Pt + Feet 264+5025 264+5025 264+5150 264+5150

Distance From CenterLine (Ft.) Rt 1250 EB Rt 1700 EB Rt 1850 WB Rt 1350 WB

Depth, Ft. 0.8-5.0 0.8-5.0 09-5.0 09-5.0

Field Sample No. 1194 1195 1189 1190

% Pass. 3/8" Sieve 100 99

% Pass. No. 4 Sieve 98 98

% Pass. No. 10 Sieve 96 96

% Coarse Sand (-No. 10 + No. 40) 5 5

% Fine Sand (-No. 40 + No. 200) 21 17

% Silt (0.074 - 0.005 mm) 32 33

% Clay (-0.005 mm) 39 42

Liquid Limit (-No. 40) 45 45

Plasticity Index (-No. 40) 28 27

Plastic Limit 17 19

Soil Color BRN/TAN BRN/TAN BRN/TAN BRN/TAN

Textural Class CLY CLY

Soil Class (AASHTO M-145) A-7-6(18) A-7-6(19)

Frost Class F3 F3

Optimum Moisture (%) 12.2 12.4

Maximum Dry Density (pcf) 121.6 122.3

% Organic Content

\Depth (Ft) | Moisture (%) 1 | 16.3 1 | 24.2 1 | 23.6 1 | 21.2
2 | 7.5 2 | 9.8 2 | 9.2 2 | 7.3
3 | 7.3 3 | 10.8 3 | 13.0 3 | 65.3
4 | 11.6 4 | 12.6 4 | 13.1 4 | 8.2
5 | 12.3 5 | 14.0 5 | 11.8 5 | 8.8

Avg. Moisture of Sample Depth 11.0 14.2 14.2 22.2

Scott W. Wutzke, Testing Lab Supervisor
Date Printed: 10/26/2016




Borrow Area Laboratory Analysis

Department of Transportation, Materials and Research Division
300 Airport Road, Bismarck ND 58504 (701) 328-6900

Page 5 of 6

Report Number SS-57-2016 Date Reported 10/4/2016 District Bismarck
County MOUNTRAIL Submitted By  Naumann Project Number SS-7-804(050)248 B2 Site 10
AASHTO Test Method PCN 20326

Comments

Lab Number 1191 1192 1185 1186

Reference Pt + Feet 264+5150 264+5150 265+0000 265+0000

Distance From CenterLine (Ft.) Rt 840 WB Rt 500 WB Rt 650 EB Rt 1150 EB

Depth, Ft. 09-5.0 0.9-5.0 1.0-5.0 1.0-5.0

Field Sample No. 1191 1192 1185 1186

% Pass. 3/8" Sieve 96 100 91

% Pass. No. 4 Sieve 94 99 89

% Pass. No. 10 Sieve 91 99 86

% Coarse Sand (-No. 10 + No. 40) 8 4 8

% Fine Sand (-No. 40 + No. 200) 20 23 18

% Silt (0.074 - 0.005 mm) 30 34 25

% Clay (-0.005 mm) 33 38 35

Liquid Limit (-No. 40) 42 47 40

Plasticity Index (-No. 40) 23 30 26

Plastic Limit 19 17 14

Soil Color BRN/TAN BRN BRN/BLK BRN/BLK

Textural Class CLY CLY CLY

Soil Class (AASHTO M-145) A-7-6(12) A-7-6(20) A-6(12)

Frost Class F3 F3 F3

Optimum Moisture (%) 11.0 124 8.9

Maximum Dry Density (pcf) 124.0 120.4 126.8

% Organic Content

\Depth (Ft) | Moisture (%) 1 | 215 1 | 23.0 1 | 22.8 1 | 25.0
2 | 9.6 2 | 13.7 2 | 9.4 2 | 8.7
3 | 11.0 3 | 13.4 3 | 7.1 3 | 8.3
4 | 15.5 4 | 14.8 4 | 6.7 4 | 9.4
5 | 15.9 5 | 15.3 5 | 7.9 5 | 10.6

Avg. Moisture of Sample Depth 14.7 16.0 10.8 12.4

Scott W. Wutzke, Testing Lab Supervisor
Date Printed: 10/26/2016




Borrow Area Laboratory Analysis

Department of Transportation, Materials and Research Division
300 Airport Road, Bismarck ND 58504 (701) 328-6900

Page 6 of 6

Report Number SS-57-2016 Date Reported 10/4/2016 District Bismarck
County MOUNTRAIL Submitted By  Naumann Project Number SS-7-804(050)248 B2 Site 10
AASHTO Test Method PCN 20326

Comments

Lab Number 1187 1188

Reference Pt + Feet 265+0000 265+0000

Distance From CenterLine (Ft.) Rt 1650 EB Rt 2030 EB

Depth, Ft. 09-5.0 0.9-5.0

Field Sample No. 1187 1188

% Pass. 3/8" Sieve 98

% Pass. No. 4 Sieve 97

% Pass. No. 10 Sieve 94

% Coarse Sand (-No. 10 + No. 40) 7

% Fine Sand (-No. 40 + No. 200) 21

% Silt (0.074 - 0.005 mm) 30

% Clay (-0.005 mm) 36

Liquid Limit (-No. 40) 40

Plasticity Index (-No. 40) 25

Plastic Limit 15

Soil Color BRN/TAN BRN

Textural Class CLY

Soil Class (AASHTO M-145) A-6(14)

Frost Class F3

Optimum Moisture (%) 11.0

Maximum Dry Density (pcf) 125.5

% Organic Content

Depth (Ft) |  Moisture (%) 1 | 21.1 1 | 25.3
2 | 8.9 2 | 13.2
3 | 15.9 3 | 17.2
4 | 11.1 4 | 14.3
5 | 12.6 5 | 10.8

Avg. Moisture of Sample Depth 13.9 16.2

Scott W. Wutzke, Testing Lab Supervisor
Date Printed: 10/26/2016



MOISTURE-DENSITY RELATIONS OF 80ILS
North Dakota Department Of Transportation, Materials & Research Division
SFN 10063 (Rev. 03-2006)

Project No, Station Depth Below Grade
SOIB-7-804(050)248
Offset From Centerline Type of Soil
AASTHO Designation
T-180 1011372018 1188
Density Test Count 3
Determination No. 1 2 3 5 8
A Volume of Moid cu . 0.0333 0.0333 0.0333 0.0333 0.0333 0.0333
ihs. 5.99 .08 9.07
¢ Weight of Mold ibs. 4.43 4.43 4.43 4.4% 4,43 4.43
D Weight of Compacted Soll =B - C ibs. 456 4.85 4.64
E WetDensity=0D/A ibs /cu . 136.9 138.8 1355
¥ Dry Density = (E x 100) /{100 + 1} ibs.fou.ft. 126.6 126.0 124.0) #VALUE! FVALUE! #VALUE!
Moisture Content AASHTO T99 or T180 Tested by
Container No. 38 39 40
G Wet Weight / Container grams 163.2 151.5 149.1
{  Dry Weight / Containar grams 1537 140.4 136.7
I Moisture Loss = G - H grams 85 111 12.4
J  Tare Weight of Container grams 36.9 37.5 371
K DryScii=H-J grams 116.8 102.9 g99.6
L Y%Moisture = (11 K) x 100 %% 8.1% 10.8% 12.4%
ASTM D4B43 AASHTO T217 or T265 Tested by ss
Muoisture Density Relationship ’
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MOISTURE-DENSITY RELATIONS OF SOILS

Morth Dakota Department Of Transportation, Materials & Research Division

SFN 10083 (Rev. 03-2006)

Project No. PCN | Station Depth Below Grade
S0OIB-7-804{060)248
Offset From Centeriine Type of Soil
AASTHO Designation Date
T-180 10/13/2018 1187
Density Tast Count 3
Determination No. 1 2 3 4 5 5
A Volume of Moid cu. f, 0.0333 0.0333 0.0333 0.0333 0.0332 0.0333
bs.i 8.89 2.04 9.06
. Waight of Mold Ibs. 4.43 443 443 4.43 4.43 4.43
D Weight of Compacted Soil =B - C ibs. 4.46 481 4.63
E  WetDensity=D/A lbs jou ft. 133.9 1385 138.1
¥ Dry Density = (E x 100) / (100 + L) 1bs./ouft. 122.7 125.3 123.9 #VALUE! #YALUE! #FVALUE!
Moisture Content AASHTO T899 or T180 Tested by
Container No. 100 101 102
G Wet Weight / Container grams 156.1 146,8 153.2
Dry Weight / Container grams 146.1 136.4 140.8
| Moisture Loss = G - H grams 10.0 10.4 12.6
J Tare Weight of Container grams 37.2 378 377
¥ DrySoll=H-J grams 108.9 98.8 102.9
L %Moisture = (1/K) x 100 %% 8.2% 10.5% 12.2%
ASTM D4643 AASHTO T217 or T265 Tested by: ss o
Bleisture Density Relationship \
1368
TN
%0 ;
N #Max Dry Density
ﬁ frdn . 125.5 lpsfouft
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MOISTURE-DENSITY RELATIONS OF SOILS
North Dakota Department Of Transportation, Materials & Research Division

SEN 10063 (Rev. 03-2008)

Project No. PCN Station Depth Below Grade
S0IB-7-804(050)248
Offset From Centerling Type of Soil
AASTHO Designation Date
T-180 1071312018 1188
Density Test Count 3
Determination No. 1 2 3 4 5
A Volume of Mold cu. fi, 0.0333 0.0333 0.0333 0.0333 0.0333 0.0333
s, 8.82 5.98 8.98
C Weight of Mold bs. 4.43 4.43 4.43 4.43 443 4.43
D Weight of Compacted Soil = B - C ibs. 4.40 4.55 4.56
E  WetDensity=D/A Tos.feu ft. 132.1 136.5 136.8
F Dy Density = (E x 100}/ (100 + 1) ibs./ou ft. 119.5 122.0 120.0) #VALUE! H#VALUE! #VALUE!
Moisture Content AASHTO T99 or T180 Tested by:
Container Mo 41 42 43
G Wet Weight / Container grams 163.4 1558 1545
Dy Weight / Container grams 142.3 143.0 140.1
| Moisture Loss = G - M grams 111 12.6 14.4
J  Tare Weight of Container grams 37.2 387 37.0
K DrySoit=H-J grams 1051 106.3 103.1
L %Moisture = {1/ K) x 100 % 10.6% 11.9% 14.0%
ASTM D4843 AASHTO T217 or T265 Tested by ss o
Moisture Density Relationship ~-
1230
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MOISTURE-DENSITY RELATIONS OF S0OILS
MNorth Dakota Department Of Transportation, Materials & Research Division
SEN 10083 (Rev, 03-2008)

Project No. PON Station Depth Beiow Grade
S0IB-7-804(050)248
Offset From Centerline Type of Soil
AASTHO Designation Date
T-180 161132018 181
Density Test Count 4
Determination No. 1 2 3 4 8
A Volume of Moid i ft. 0.0333 0.0333 0.0333 0.0333 0.0333 0.0333
ibs. 868 8.89 9,02 9.01
C  WWeight of Mold ibs. 443 4,43 4.43 443 4.43 4.43
D Weight of Compacied Soll =B -C Ibs. 4.25 4.46 4680 4.59
E  WetDensity =D/ A ibs fou ft. 1277 134.0 138.0 137.8
F o Dry Density = (E x 100}/ (100 + L) s fou. &, 118.8 122.4 124.4 121.77 #VALUE! #VALUE!L
Moisture Content AASHTO T99 or T180 Tested by:
Container No. 103 104 105 108

G Wet Weight / Container grams 159.9 164.7 149.7 1554

Dry Weight / Container grams 151.3 153.7 138.6 141.6
| Moisture Loss = G - H grams 8.6 11.0 11.1 13.8
J Tare Weight of Container grams 372 37.2 375 375
K DrySoii=H-J grams 114.1 116.5 101.1 1041
. %Moisture = (1/K) x 100 % 7.5% 9.4% 11.0% 13.3%

1250

1340

Modsture Density Relationship

ASTM D4643 AASHTO T217 or 7265 Tested by: ss
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MOISTURE-DENSITY RELATIONS OF SOILS
Morth Dakota Department Of Transportation, Materials & Research Division

SFN 10083 {Rev. 03-2008)

Project No. PCN Station Depth Below Grade
S0OIB-7-804{050)248
Offset From Centerling Type of Soil
AASTHO Designation Date
T-180 1011372016 1192
Density Test Count ‘ 4
Determination No. 1 2 3 4 g
A Volume of Mold cu. fi. 0.0333 0.0333 0.0333 0.0333 0.0333 0.0333
s, 8.62 &.81 8.94 8.95
¢ Weight of Mold Ibs. 4.43 4.43 4.43 4.43 443 443
D Weight of Compacted Soit=8 - C Ibs. 4,19 4.38 4.51 4.52
E  WetDensity=D/A ibs fou ft. 1258 1314 1358 135.8
F o Dy Density = (E x 100) / (100 + L) lbs Jou ft, 115.7 118.9 120.8 118.6] #VALUE! #YALUE!
Moisture Content AASHTO T99 or T180 Tested by:
Container No. 44 45 48 47
G Waet Weight / Container grams 169.9 162.5 155.8 145.7
Dry Welght / Container grams 1582 150.8 142.7 131.9
| Moisture Loss = G - H grams 107 11.9 131 13.8
J  Tare Weight of Container grams 37.0 37.6 371 37.0
K DrySoil=H-J grams 122.2 113.0 1056 94.9
L %Moisture = {1/ K) x 100 % 8.8% 10.5% 12.4% 14.5%
ASTM D4643 AASHTO T217 or 7265 Tested by ss e
Moisture Density Relationship “
1219
1210
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MOISTURE-DENSITY RELATIONS OF S0OILS
North Dakota Department Of Transportation, Materials & Research Division

SFN 10063 (Rev. 03-2008}

Project No. PCN Station Depth Below Grade

S0IB-7-804(050)248

Offset From Centerling Type of Soil

AASTHO Designation Date

T-180 1011312018 1154
Density Test Count 4
Determination No. 1 2 3 4 5 5

A Volume of Moid cu, fi 0.0333 0.0333 0,0333 0.0333 0.0333 0.0333
ibs. 871 8.88 8.99 8.95

C  Weight of Mold ibs. 4.43 443 443 443 4.43 4,43

D Weight of Compacted Scil =8 - C o5, 4.29 4.45 4.57 4.53

E  WetDensity=D/A ihs.fou ft 1287 133.8 137.2 138.0

F o Dry Density = (E x 100) / (100 + L) 1bs.fou . 117.8 120.6 121.8 118.5] #VALUE! HEVALUE!

HMoisture Content AASHTO T99 or T180 Tested by

Container No. 107 108 109 110

G Wet Weight / Container grams 150.0 160.8 158.5 152.2

H o Dry Weight / Container grams 140.4 148.8 143.2 137.4

i Moisture Loss = G - H grams 9.6 12.2 13.3 14.8

J Tare Weight of Container grams 371 371 37. 37.1

K DrySoil=H-J grams 103.3 111.5 105.4 100.3

L Y%Moisture = (1/ K) x 100 % 2.2% 10.9% 12.6% 14.8%

JRE

Meisture Density Relationship

ASTM D4643 AASHTO T217 or T265 Tested by ss
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MOISTURE-DENSITY RELATIONS OF SQILS
Nerth Dakota Department Of Transportation, Materials & Research Division
SFN 10083 (Rev. 03-2006)

Project No. PCN Station Depth Below Grade
SOIB-7-804{050)248
Offset From Centerline Type of Soil
AASTHO Designation Date
T-180 J013/2018 1196
Density Test Count 4
Determination No. 1 2 3 4 5
A Volume of Mold cu. ft 0.0333 0.0333 0.0333 0.0333 0.0333 0.0333
s, 8.78 85.85 8.99 8.90
¢ Waight of Moid ibs. 4.43 443 443 4.43 4.43 4.43
D Weight of Compacted Soll = B - C ibs. 4,368 452 4,56 447
E  WetDensity=0D/A tbs.fcu ft. 130.8 135.9 137.0 134.4
F Dry Density = (B x 100) / (100 + L) ibs jcuft. 119.8 122.5 120.8 116.2] #VALUE! #YALUE!
Moisture Content AASHTO T99 or T180 Tested by:
Container No. 48 49 50 51

G Wet Weight / Container grams 1613 161.2 15832 158.5

Dry Weight / Container grams 150.7 149.0 138.5 1436
I Moisture Loss = G - H grams 10.6 12.2 13.7 15.9
J  Tare Weight of Container grams 371 37.3 37.0 37.2
K DrySoil=H-J grams 113.68 111.7 102.5 106.4
L %Moisture = (1/K) x 100 % 9.3% 10.9% 13.4% 14.9%

Dy Density, e i3
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Meisture Density Relationship
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MOISTURE-DENSITY RELATIONS OF SOILS

Korth Dakota Department Of Transportation, Materials & Research Division

SFN 10083 (Rev. 03-2008)

Project Mo. PCN Station Depth Below Grade
SOIR-7-804(080)248
Offset From Centerline Type of Soil
AASTHO Designation Date
T-180 10113720186 1198
Density Test Count 4
Determination No. 1 2 3 4 5 g
A Volume of Mold cu. fi. 0.0333 0.0333 0.0333 0.0333 0.0333 0.0333
1bs. 8.57 8,81 8.94 8.96
¢ Weight of Mold Ibs, 443 443 4.43 4,43 4.43 4.43
D Weight of Compacted Scil=B-C ibs. 4.14 4.38 452 4.53
E  WetDensity=D/A los fou tt, 124.3 131.6 1357 136.2
F Dry Density = (E x 100}/ (100 + L) ibs /ou.ft. 113.4 118.3 120.4 118.8, #VALUE! H#VALUE!
Moisture Content AASHTO T99 or T180 Tested by:
Container No. 141 112 113 114
G Wet Weight / Container grams 1599 146.6 148.3 152.9
M Dry Weight/ Container grams 149.2 1358 135.6 138.2
| Moisture Loss = G - H grams 10.7 11.0 127 147
J  Tare Weight of Container grams 37.9 37.5 38.0 37.4
K DrySoit=H.-J grams 111.3 98.1 a7.6 100.8
L %Moisture = (1/ K) x 100 % 2.6% 11.2% 13.0% 14.6%
ASTM D4643 AASHTO T217 or T265 Tested by: ss
Meoisture Density Relationship \
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MOISTURE-DENSITY RELATIONS OF SOILS
Morth Dakota Department Of Transportation, Materials & Research Division
SFN 10083 (Rev. (3-2008)

Project No. PCN Station Depth Below Grade
SOIB-7-804(050)248
Offset From Centerline Type of Soil
AASTHO Designation Date
T-180 ~ 1071372016 1200
Density Test Count 4
Determination No. 1 2 3 4 5 5]
A Volume of Mold cu. B 0.0333 0.0333 0.0333 0.0333 0.0333 0.0333
Ibs. 873 5.64 8.08 2.00
¢ Weight of Mold Ibs. 4.43 443 4.43 443 443 4.43
D Weight of Compacted Scil =B - C Ibs. 4,30 4.51 463 4.57
£ WeiDensity=D/A ihs jouft 129.1 1356 139.0 137.2
F Dy Density = (E x 100}/ (100 + 1) ibs.fouft, 119.4 1231 124.7 120,89 #VALUE! #VALUE!
Moisture Content AASHTO T899 or T180 Tested by
Container No. 52 53 54 55

G Wet Weight / Container grams 1683.9 158.8 165.2 148.8

Dry Weight / Container grams 154.4 147.6 143.0 135.3
| Moisture Loss = G - H grams 9.5 11.2 12.2 13.3
4 Tare Weight of Container grams 37.3 371 37.0 36.6
K DrySofl=H-J grams 117.1 110.5 106.0 98.7
L %Moisture = (1/ K) x 100 % 8.1% 10.1% 11.5% 13.5%

Dy Density, oy
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MOISTURE-DENSITY RELATIONS OF S0OILS
Morth Dakota Department Of Transportation, Materials & Research Division
SFN 10063 (Rev. 03-2008}

Project No. PCN Station Depth Below Grade
S0OIB-7-804(0580)248
Ofset From Centerline Type of Soil
AASTHO Designation Date
7180 1011312016 1207
Density Test Count 4
Determination No. 1 2 3 4 5 &
A Volume of Mold cu. fi 0.0333 0.0333 0.0333 0.0333 0.0333 0.0333
s, 874 8.97 9.06 8.97
¢ Weight of Mold o 4.43 4.43 4.43 4.43 4.43 4,43
D Weight of Compacted Soil = B - © ibs. 4,31 4.54 4.63 4.54
E  WetDensity=D /A 1bs. /o fi. 128.5 136.5 139.0 136.4
Fo Dry Density = (E x 100) 7/ (100 + L) lbs Jou ft. 120.3 123.8 123.7 120,91 #VALUE! H#YALUE!
Moisture Content AASHTO T99 or T180 Tested by:
Container No. 56 57 58 59
G Wet Weight / Container grams 1588 155.8 1576 166.4
H  Dry Weight / Container grams 1500 144.8 144 3 151.7
i Moisture Loss = G - H grams 8.6 11.0 13.3 14.7
J Tare Weight of Container grams 37.3 37.3 38.8 37.2
K DrySoit=H-J grams 112.7 107.5 107.5 114.5
L %Moisture = (1/K) x 100 % 7.6% 10.2% 12.4% 12.8%
ABTM D4643 AASHTO T217 or T265 Tested byt ss
Boisture Diensity Helationship ‘
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MOISTURE-DENSITY RELATIONS OF SOILS
Morth Dakota Department Of Transportation, Materials & Research Division
SEN 10083 (Rev. 03-2008)

Project No. PON Station Depth Below Grade

S0IB-7-804{050)248

Offset From Centerline Type of Soil

AASTHO Designation Date

T-4180 1011372018 1202
Density Test Count 5
Determination No. 1 2 3 4 5

A Volume of Mold cu. ff, 0.0333 0.0333 0.0333 0.0333 0.0333 0.0333
ibs. 8.40 B.65 8.80 8.04 8.89

¢ Weight of Mold s, 4.43 4,43 4.43 443 4.43 443

D Weight of Compacted Soll =B -C ios. 3.97 422 4.37 452 4.46

£ WetDensity=D/A ibs fou.ft. 118.3 126.8 131.4 1356 1341

F Dry Density = (E x 100}/ (100 + L} ibs fou.ft, 111.1 116.5 11714 119.7 118.4] #VALUE!

Moisture Gontent AASHTO T99 or T180 Tested by:

Container No. 80 1 2 3 4

G et Weight / Container grams 160.2 157.8 153.2 157.2 149.0

H  Dry Weight / Container grams 154.7 148.0 14086 143.1 134.2

I Moisture Loss =G - H grams 85 9.8 12.6 14.1 14.8

J  Tare Weight of Container grams 37.4 36.6 37.3 371 367

K DrySoit=H-J grams 114.3 111.4 103.3 106.0 87.5

L %Moisture = (1K) x 100 %y 7.4% 8.8% 12.2% 13.3% 15.2%

Molsture Density Relationship

ASTM D4643 AASHTO T217 or T265 Tested by: ss
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MOISTURE-DENSITY RELATIONS OF SOILS
North Dakota Department Of Transpontation, Materials & Research Division

SFN 10063 (Rev. 03-2006)

Project No. PCN Station Depth Below Grade
S0IB-7-804(050)248
Offset From Centerline Type of Soil
AASTHO Designation Date
T-180 101 3/20176 1208
Density Test Count 4
Determination No. 1 2 3 4 5 &
A Volume of Mold cul. ft. 0.0333 0.0333 0.0333 0.0333 0.0323 0.0333
ibs. 8,68 5.85 8.97 8.98
C  Weight of Mold ibs. 443 4.43 4.43 4.43 4.43 443
0 Weight of Compacied Soif =B - C 1bs. 4.25 4,42 4.54 4.55
E WetbDensity=D/A Ibs fou ft. 1277 1327 136.3 136.6
F o Dry Density = (E x 1003/ (100 + L) Tos./ou ft. 117.8 120.2 121.6 120.0, #VALUE! H#VALUE!
Moisture Content AASHTO T98 or T180 Tested by:
Container No. 5 o] 7 8

G Wet Weight / Container grams 149.8 161.9 153.9 150.5

Dry Weight / Container grams 141.0 150.2 141,2 136.7
I Moisture Loss = G - H grams 8.8 11.7 127 13.8
J  Tare Weight of Container grams 371 37.1 38.3 37.0
K DrySoil=H-J grams 103.9 113.1 104.9 987
L %Moisture = (1/ K) x 100 % 8.5% 10.3% 12.1% 13.8%

ASTM D4643 AASHTO T217 or T265 Tested by: ss

Moisture Density Relationship

Max Dry Density

121.3 thsfouft

Optimum Moisture

11.9%
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MOISTURE-DENSITY RELATIONS OF SOILS

North Dakota Department Of Transportation, Materials & Research Division

SFEN 10063 {Rev, 03-2006)

Project No. PCN Station Depth Below Grade
SOIB-7-804{050)248
Offset From Centerling Type of Soil
AASTHO Designation Date
T-180 10177201 1208
Density Test Count 4
Determination No. 4 2 3 4 5 &
A Volume of Mold cu. ft. 0.0333 0.0333 0.0333 0.0333 0.0333 0.0333
ihs. 3.58 8.80 8,95 8.94
T Weight of Mold bs. 4.42 4.42 4.42 4.42 4,42
D Weight of Compacted Soil=B - C Ibs. 4.17 4.38 452 4.51
E WetDensity=D/A tos Jou.f. 12562 1315 1359 135.6
F Dy Density = (E x 100}/ (100 + L) ibs.fouft. 114.0 118.0 120.9 118.3] #VALUE! BVALUE!
WMoisture Content AASHTO T99 or T180 Tested by:
Container No. &1 a2 63 G4
G Wet Weight / Container grams 140.0 154.3 156.1 157 .8
Dry Weight / Container grams 130.8 143.2 143.0 142.3
| Moisture Loss = G - H grams g2 111 13.1 153
J  Tare Weight of Container grams 37. 37.6 37.3 37.3
K DrySoll=H-J grams 93.5 105.8 1057 1050
L %Moisture = (/) x 100 % 2.8% 10.5% 12.4% 14.6%
ASTM D4643 AASHTO T217 or T265 Tested by: ss
Moisture Density Relationship k
g
1L
1oe \
N PSSR REREREY o f Max Dry Density
? HEe 1216 Ibs.icuft
% [Iaa
é 168
R Optimum Moisture
B350 it e
ERREEY,
114.0 | b, » 12.8%
1130
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APPENDIX D

Summary and Lab Results For Borrow B-3 Site 11



Project No.:
PCN:
Lab STA
No.
1207 | 26445070
1208 | 264+5070
1223 | 265+0000
1222 | 265+0110

Thursday, October 20, 2016

Offset

Lt 240 WB

Lt 427 WB

Lt 750 SB

Lt 500 SB

(4) ajdwes
jo yidag

?
S

0-0

0-0

0-0

0-0

0.8-5

0.6-10

0.7-7

0.8-5

(1d) ywiry onseld

18.1

19.4

16.6

18.0

. . . Color Key
Swell PotentlaI:- Marginal - Moisture Content:-O-S% Over PL -
Group Index: Ave. In-Place: 0<MC< 6%
Moisture Content Over opt.
& ) > Moisture Content @ Depth -
3 o

a3 £ 58 . 52 (ft) g
o @ T aF == &3 y
45 3 £2 2 £3 o
o 2 83 3 32 o
i = PN wl sl SRR &R G &Y & 8RN BR G

(LR S ) )

~N [¢)] wv o

183 | |l el e

=l & oo

99 | o] ol w ©

o [6;] w o

11.4 -

3 el el g

R B ) )

o o o) [¢)]

11.0 -

2l R &) &

20| | elelg

ol I o =

R N

N sl k| o

L Y R

N e R $
A-6(13) 14.9 F3
A-7-6(19) 119 | 29 | 167 III F3
A-7-6(15) 10.3 13.6 F3
A-6(12) 11.4 14.0 F3
Page 1 of 2



Project No.: SS-7-804(050)248 B3 Site 11

Lab
No.

1224

1210

1220

1226

1212

1219

1228

1218

1214

1216

Thursday, October 20, 2016

PCN: 20326
STA Offset

265+0125 Lt 750 NB
265+0250 Lt 250 NB
265+0618 Lt 500 SB
265+0625 Lt 750 NB
265+0750 Lt 250 NB
265+0868 Lt 500 SB
265+1100 Lt 750 NB
265+1110 Lt 500 SB
265+1250 Lt 250 NB
265+1680 Lt 500 SB

0.7-10

0.7-5

0.8-5

0.7-5

0.7-5

0.8-5

0.7-5

0.7-5

0.6-5

(4) ajdwes
jo yidag

®  (1d) nwr anseyd

=
()]

17.5

17.1

19.2

16.7

17.8

18.7

16.4

18.0

18.2

Swell Potential:- Marginal - Moisture Content:-O-S% Over PL -

Group Index:_ Ave. In-Place: 0<MC< 6%
Moisture Content Over opt.

Color Key |

o

8 5

o
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A-7-6(15)
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: 58 &, 5 (f)
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5 S c L = c 3
g ®3 3 d 2
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%
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sse|) 35044

ve
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-
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F3
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Borrow Area Laboratory Analysis

Department of Transportation, Materials and Research Division
300 Airport Road, Bismarck ND 58504 (701) 328-6900

Page 1 of 6

Report Number SS-58-2016 Date Reported 10/4/2016 District Bismarck
County MOUNTRAIL Submitted By  Naumann Project Number SS-7-804(050)248 B3 Site 11
AASHTO Test Method PCN 20326
Comments
Lab Number 1207 1208 1209 1223
Reference Pt + Feet 264+5070 264+5070 265+0000 265+0000
Distance From CenterLine (Ft.) Lt 240 WB Lt 427 WB Lt 250 NB Lt 750 SB
Depth, Ft. 0.8-5.0 0.6 - 10.0 0.7-5.0 07-7.0
Field Sample No. 1207 1208 1209 1223
% Pass. 3/8" Sieve 100 100 100
% Pass. No. 4 Sieve 99 98 98
% Pass. No. 10 Sieve 98 96 95
% Coarse Sand (-No. 10 + No. 40) 3 4 6
% Fine Sand (-No. 40 + No. 200) 25 22 20
% Silt (0.074 - 0.005 mm) 33 34 33
% Clay (-0.005 mm) 37 37 36
Liquid Limit (-No. 40) 40 48 41
Plasticity Index (-No. 40) 21 29 24
Plastic Limit 18 19 17
Soil Color BRN/TAN BRN BRN BRN
Textural Class CLY CLY CLY
Soil Class (AASHTO M-145) A-6(13) A-7-6(19) A-7-6(15)
Frost Class F3 F3 F3
Optimum Moisture (%) 11.8 11.9 10.3
Maximum Dry Density (pcf) 121.6 121.8 126.6
% Organic Content
Depth (Ft.) | Moisture (%) 1 | 21.9 1 | 26.7 1 | 10.2 1 | 25.1
2 | 11.4 2 | 14.8 2 | 7.0 2 | 8.3
3 | 12.2 3 | 16.1 3 | 7.9 3 | 111
4 | 16.1 4 | 16.1 4 | 7.9 4 | 11.2
5 | 12.7 5 | 14.9 5 | 7.6 5 | 12.0
Avg. Moisture of Sample Depth 14.8 6 | 16.8 8.2 6 | 121
7 | 16.0 7 | 15.5
8 | 16.3 13.6
9 | 15.7
10 | 13.3
16.6

Scott W. Wutzke, Testing Lab Supervisot
Date Printed: 10/26/2016



Borrow Area Laboratory Analysis

Department of Transportation, Materials and Research Division
300 Airport Road, Bismarck ND 58504 (701) 328-6900

Page 2 of 6

Report Number SS-58-2016 Date Reported 10/4/2016 District Bismarck
County MOUNTRAIL Submitted By  Naumann Project Number SS-7-804(050)248 B3 Site 11
AASHTO Test Method PCN 20326
Comments
Lab Number 1222 1224 1210 1221
Reference Pt + Feet 265+0110 265+0125 265+0250 265+0360
Distance From CenterLine (Ft.) Lt 500 SB Lt 750 NB Lt 250 NB Lt 500 SB
Depth, Ft. 0.8-5.0 0.7-10.0 0.7-5.0 0.7-5.0
Field Sample No. 1222 1224 1210 1221
% Pass. 3/8" Sieve 99 95 89
% Pass. No. 4 Sieve 98 93 87
% Pass. No. 10 Sieve 93 90 85
% Coarse Sand (-No. 10 + No. 40) 5 6 6
% Fine Sand (-No. 40 + No. 200) 19 18 17
% Silt (0.074 - 0.005 mm) 31 32 29
% Clay (-0.005 mm) 37 35 33
Liquid Limit (-No. 40) 38 37 43
Plasticity Index (-No. 40) 20 20 26
Plastic Limit 18 17 18
Soil Color BRN/TAN BRN BRN BRN/TAN
Textural Class CLY CLY CLY
Soil Class (AASHTO M-145) A-6(12) A-6(11) A-7-6(13)
Frost Class F3 F3 F3
Optimum Moisture (%) 114 10.4 11.0
Maximum Dry Density (pcf) 124.1 126.0 123.3
% Organic Content
Depth (Ft.) | Moisture (%) 1 | 24.1 1 | 224 1 | 21.0 1 | 23.0
2 | 9.9 2 | 10.4 2 | 104 2 | 9.7
3 | 10.0 3 | 10.2 3 | 8.8 3 | 7.6
4 | 111 4 | 10.9 4 | 7.9 4 | 7.5
5 | 15.1 5 | 12.8 5 | 7.7 5 | 9.0
Avg. Moisture of Sample Depth 14.1 6 | 11.6 111 11.4
7 | 12.3
8 | 12.8
9 | 11.0
10 | 12.5
12.7

Scott W. Wutzke, Testing Lab Supervisot
Date Printed: 10/26/2016



Borrow Area Laboratory Analysis

Department of Transportation, Materials and Research Division
300 Airport Road, Bismarck ND 58504 (701) 328-6900

Page 3 of 6

Report Number SS-58-2016 Date Reported 10/4/2016 District Bismarck
County MOUNTRAIL Submitted By  Naumann Project Number SS-7-804(050)248 B3 Site 11
AASHTO Test Method PCN 20326

Comments

Lab Number 1225 1211 1220 1226

Reference Pt + Feet 265+0375 265+0500 265+0618 265+0625

Distance From CenterLine (Ft.) Lt 750 NB Lt 250 NB Lt 500 SB Lt 750 NB

Depth, Ft. 09-50 0.7-5.0 0.7-5.0 0.8-5.0

Field Sample No. 1225 1211 1220 1226

% Pass. 3/8" Sieve 89 98

% Pass. No. 4 Sieve 82 98

% Pass. No. 10 Sieve 74 96

% Coarse Sand (-No. 10 + No. 40) 12 3

% Fine Sand (-No. 40 + No. 200) 17 17

% Silt (0.074 - 0.005 mm) 24 32

% Clay (-0.005 mm) 22 45

Liquid Limit (-No. 40) 35 51

Plasticity Index (-No. 40) 18 32

Plastic Limit 17 19

Soil Color BRN BRN/TAN BRN BRN/TAN

Textural Class SNDY CLY LM CLY

Soil Class (AASHTO M-145) A-6(4) A-7-6(24)

Frost Class F3 F3

Optimum Moisture (%) 8.9 11.8

Maximum Dry Density (pcf) 130.3 1215

% Organic Content

Depth (Ft.) | Moisture (%) 1 | 22.6 1 | 17.9 1 | 22.7 1 | 23.1
2 | 9.2 2 | 6.9 2 | 6.3 2 | 12.2
3 | 10.6 3 | 85 3 | 5.4 3 | 11.9
4 | 16.1 4 | 7.3 4 | 7.3 4 | 13.2
5 | 16.9 5 | 9.0 5 | 115 5 | 13.3

Avg. Moisture of Sample Depth 15.1 9.9 10.7 14.8

Scott W. Wutzke, Testing Lab Supervisot
Date Printed: 10/26/2016



Borrow Area Laboratory Analysis

Department of Transportation, Materials and Research Division
300 Airport Road, Bismarck ND 58504 (701) 328-6900

Page 4 of 6

Report Number SS-58-2016 Date Reported 10/4/2016 District Bismarck
County MOUNTRAIL Submitted By  Naumann Project Number SS-7-804(050)248 B3 Site 11
AASHTO Test Method PCN 20326

Comments

Lab Number 1212 1219 1227 1213

Reference Pt + Feet 265+0750 265+0868 265+0875 265+1000

Distance From CenterLine (Ft.) Lt 250 NB Lt 500 SB Lt 750 NB Lt 250 NB

Depth, Ft. 0.7-5.0 0.7-5.0 0.8-5.0 0.7-5.0

Field Sample No. 1212 1219 1227 1213

% Pass. 3/8" Sieve 100 99

% Pass. No. 4 Sieve 97 97

% Pass. No. 10 Sieve 94 94

% Coarse Sand (-No. 10 + No. 40) 7 7

% Fine Sand (-No. 40 + No. 200) 20 19

% Silt (0.074 - 0.005 mm) 34 31

% Clay (-0.005 mm) 34 38

Liquid Limit (-No. 40) 42 41

Plasticity Index (-No. 40) 25 23

Plastic Limit 17 18

Soil Color BRN/TAN BRN BRN BRN/TAN

Textural Class CLY CLY

Soil Class (AASHTO M-145) A-7-6(15) A-7-6(14)

Frost Class F3 F3

Optimum Moisture (%) 10.3 11.1

Maximum Dry Density (pcf) 125.0 124.0

% Organic Content

Depth (Ft.) | Moisture (%) 1 | 18.9 1 | 15.2 1 | 254 1 | 20.3
2 | 9.3 2 | 18.1 2 | 9.4 2 | 8.1
3 | 9.8 3 | 9.8 3 | 10.6 3 | 11.9
4 | 10.5 4 | 115 4 | 9.5 4 | 13.4
5 | 11.1 5 | 12.6 5 | 11.9 5 | 12.6

Avg. Moisture of Sample Depth 12.0 13.5 13.3 13.2

Scott W. Wutzke, Testing Lab Supervisot
Date Printed: 10/26/2016



Borrow Area Laboratory Analysis

Department of Transportation, Materials and Research Division
300 Airport Road, Bismarck ND 58504 (701) 328-6900

Page 5 of 6

Report Number SS-58-2016 Date Reported 10/4/2016 District Bismarck
County MOUNTRAIL Submitted By  Naumann Project Number SS-7-804(050)248 B3 Site 11
AASHTO Test Method PCN 20326

Comments

Lab Number 1228 1218 1214 1217

Reference Pt + Feet 265+1100 265+1110 265+1250 265+1340

Distance From CenterLine (Ft.) Lt 750 NB Lt 500 SB Lt 250 NB Lt 500 SB

Depth, Ft. 0.8-5.0 0.7-5.0 0.7-5.0 0.6-5.0

Field Sample No. 1228 1218 1214 1217

% Pass. 3/8" Sieve 100 98 98

% Pass. No. 4 Sieve 99 97 95

% Pass. No. 10 Sieve 97 93 93

% Coarse Sand (-No. 10 + No. 40) 4 7 7

% Fine Sand (-No. 40 + No. 200) 25 20 18

% Silt (0.074 - 0.005 mm) 35 32 30

% Clay (-0.005 mm) 33 35 38

Liquid Limit (-No. 40) 39 42 42

Plasticity Index (-No. 40) 20 26 24

Plastic Limit 19 16 18

Soil Color BRN/TAN BRN BRN/TAN BRN/TAN

Textural Class CLY CLY CLY

Soil Class (AASHTO M-145) A-6(12) A-7-6(15) A-7-6(14)

Frost Class F3 F3 F3

Optimum Moisture (%) 11.6 10.4 10.8

Maximum Dry Density (pcf) 121.1 126.1 123.9

% Organic Content

Depth (Ft.) | Moisture (%) 1 | 224 1 | 242 1 | 19.8 1 | 15.9
2 | 11.6 2 | 13.8 2 | 8.4 2 | 7.6
3 | 11.3 3 | 16.3 3 | 8.1 3 | 10.7
4 | 10.3 4 | 15.2 4 | 6.4 4 | 12.6
5 | 15.2 5 | 15.3 5 | 8.5 5 | 13.1

Avg. Moisture of Sample Depth 14.2 17.0 10.3 12.0

Scott W. Wutzke, Testing Lab Supervisot
Date Printed: 10/26/2016



. Page 6 of 6
Borrow Area Laboratory Analysis e

Department of Transportation, Materials and Research Division
300 Airport Road, Bismarck ND 58504 (701) 328-6900

Report Number SS-58-2016 Date Reported 10/4/2016 District Bismarck
County MOUNTRAIL Submitted By  Naumann Project Number SS-7-804(050)248 B3 Site 11
AASHTO Test Method PCN 20326

Comments

Lab Number 1229 1215 1216

Reference Pt + Feet 265+1350 265+1500 265+1680

Distance From CenterLine (Ft.) Lt 750 NB Lt 250 NB Lt 500 SB

Depth, Ft. 09-50 0.6-5.0 0.6-5.0

Field Sample No. 1229 1215 1216

% Pass. 3/8" Sieve 94

% Pass. No. 4 Sieve 92

% Pass. No. 10 Sieve 89

% Coarse Sand (-No. 10 + No. 40) 6

% Fine Sand (-No. 40 + No. 200) 18

% Silt (0.074 - 0.005 mm) 31

% Clay (-0.005 mm) 34

Liquid Limit (-No. 40) 42

Plasticity Index (-No. 40) 24

Plastic Limit 18

Soil Color BRN BRN BRN

Textural Class CLY

Soil Class (AASHTO M-145) A-7-6(13)

Frost Class F3

Optimum Moisture (%) 10.7

Maximum Dry Density (pcf) 123.6

% Organic Content

Depth (Ft.) | Moisture (%) 1 | 15.7 1 | 18.8 1 | 11.1
2 | 8.1 2 | 7.9 2 | 6.5
3 | 9.4 3 | 9.8 3 | 6.8
4 | 9.9 4 | 9.5 4 | 7.2
5 | 11.8 5 | 10.8 5 | 8.3

Avg. Moisture of Sample Depth 11.0 11.4 8.0

Scott W. Wutzke, Testing Lab Supervisot
Date Printed: 10/26/2016



MOISTURE-DENSITY RELATIONS OF SOILS

North Dakota Department Of Transportation, Materials & Research Division

SFM 10063 (Rev. 03-2008)

Project No. PCH Station Depth Below Grade
S0IB-7-804{050)248
Offset From Centerling Type of Soil
AASTHO Designation Date
T-180 101171204 1207
Density Tast Count 4
Determination No. 1 2 3 4 5 S
A Volume of Mold cu. fi. 0.0333 0.0333 0.0333 0.0333 0.0333 0.0333
ibs, 8.87 8.87 8,97 8.95
C  Weight of Mold ihs. 4.47 442 4.47 4.47 4.42 4.42
D Weight of Compacted Soll = 8- C 1os. 425 4 .45 455 452
E  WatDensity=D/A s, fou f. 127.5 133.8 1365 1359
F o Dy Density = (E x 100) / (100 + L) ibs.fou . 117.2 120.9 121.3 119.01 #VALUE! H#VALUE!
Moisture Content AASHTO TS89 or T180 Tested by:
Container No. 85 56 &7 &8
G Wet Weight / Container grams 151.7 161.4 148.8 1478
H  Dry Weight / Container grams 142.5 149.5 136.4 133.8
P Moisture Loss = G - H grams 9.2 11.9 12.4 13.7
J  Tare Weight of Container grams 37.8 37.7 37.2 37.0
K  DrySoli=H-Jd grams 104.7 111.8 9g.2 96.9
L %Moisture = (1/ K) x 100 Y 8.8% 10.6% 12.8% 14.1%
ASTM D4643 AASHTO T217 or T265 Tested by: mi i
Fioisture Density Relatienship ‘
i
R e = ﬁr‘ : \‘x
1200 + N\ Max Dry Density
f 180 jj : \g 121.6 lbs./ouft.
(’; gD Foed
- , g “““ Optimum Moisture
FA MR B SRS
11.8%
18
oo oo Percent Motstare 1% =




MOISTURE-DENSITY RELATIONS OF SOILS

Korth Dakota Department Of Transportation, Materials & Research Division

SFH 10063 {Rev. 03-2008)

Project No. PCHN Station Bepth Below Grade
S0IB-7-804(050)248
Offset From Centerling Type of Soil
AASTHO Designation Date
T-180 101171201 1208
Density Test Count 4
Determination No. 1 2 3 4 5
A Volume of Mold cu. . 0.0333 0.0333 0.0333 0.0333 0.0333 0.0333
ibs. 885 8.88 8.98 8.98
C  Weight of Mold ibs. 442 442 4.42 447 4.42 447
[ Weight of Compacted Scil =B - C ibs. 423 4.48 4.58 4.58
E  WetbDensity=D/A 165 Jow ft. 126.9 134.0 1389 136.8
F Dry Density = (Ex 100) / (100 + L) ths.fouft. 116.8 1211 121.8 120.21 #VALUE! H#VALUE!
Moisture Content AASHTO T99 or T180 Tested by:
Container No. 89 70 71 72

G Wet Weight / Container grams 157.2 151.5 162.9 161.2

Dry Weight / Container grams 147 7 140.5 1401 148.1
i Moisture Loss =G - H grams 8.5 11.0 12.8 151
J Tare Weight of Container grams 377 376 37.2 387
K DrySoil=H-J grams 110.0 102.9 102.9 109.4
L %Moisture = (1/ K) x 100 %s 8.6% 10.7% 12.4% 13.8%

Mhoisture Density Relationship

ASTM D4643 AASHTO T217 or T285 Tested by: mi

Max Dry Density
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MOISTURE-DENSITY RELATIONS OF SOILS
Morth Dakota Department Of Transportation, Materials & Research Division

SEN 10063 (Rev. 03-2006)

Project No. PCN Station Depth Below Grade

SOIB-7-804(050)248

Offset From Centerline Type of Soil

AASTHO Designation Date

T-180 1171201 1210
Density Test Count 4
Determination No. i 2 3 4 5 o]

A Volume of Mold cu. ft, 0.0333 0.0333 0.0333 0.0333 0.0333 0.0333
ibs. 578 8.98 9.01 8.92

¢ Weight of Mold Ibs. 4.43 4.43 4.43 4.43 4.43 4 43

D Weight of Compacted Soil = B - C Ibs. 4.36 453 4,59 4.49

E  WetDensity=D/A s Jou ft. 130.8 136.0 137.8 134 .8

F Dry Density = (E x 100} / (100 + L) Ibs./oufi, 120.8 123.2 122.3 11711 #VALUE! #VALUE!

Moisture Content AASHTO T98 or 7180 Tested by:

Container No. 9 10 11 12

G Wet Weight / Container grams 150.9 1654.2 1518 159.2

H  Dry Weight / Container grams 142.2 143.1 138.9 143.1

I Moishire Loss = G - H grams 8.7 111 12.9 161

J  Tare Weight of Container grams a7.2 387 37.2 36.9

K DrySoil=H-J grams 105.0 106.4 101.7 106.2

L %Moisture = 1/ K) x 100 % 8.3% 10.4% 12.7% 15.2%

jERS]

pRESH]

Moisture Density Relationship

ASTM D4643 AASHTO T217 or T265 Tested by ss
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MOISTURE-DENSITY RELATIONS OF SOILS
North Dakota Department Of Transportation, Materials & Research Division
SFN 10063 (Rev. 03-20086)

Project No. PCN Station Depth Below Grade
SOIB-7-804{050)248
Offset From Centerline Type of Soil
AASTHO Designation Date
T-180 10720 1212
Density Test Count 3
Determination No. i 2 3 4 5 8
A Volume of Mold cu. fi. 0.0333 0.0333 0.0333 0.0333 0.0333 0.0333
ibs. 8.85 9,02 .08
¢ Waight of Mold ibs. 4,42 4.42 4.47 4.42 4.4 4.42
D Weight of Compacted Soli = B - C 1bs. 447 460 4.83
£ WetDensity =D /A tbs.fouf 132.8 138.1 138.9
F Dry Density = (E % 100) / {100 + L) ibs.fou. . 123.4 1258.0 12411 #VALUE! #VALUE! EVALUE!
Moisture Content ; AASHTO T99 or T180 Tested by:
Container No. 73 74 75

G Wet Weight / Container grams 1453 182.3 156.1

Diry Weight / Container grams 141.1 141.4 143.4
| Moisture Loss = G - H grams 82 10.9 127
J Tare Weight of Container grams 37.4 37.4 37.3
K DrySoii=H-J grams 103.7 104.0 106.1
L 9%Moisture = (1/K) x 100 % 7.9% 10.5% 12.0%

ASTM D4643 AASHTO T217 or T265 Tested by mi

Max Dry Density

125.0 s jou it

Optimum Moisture

10.3%

Moisture Density Relationship
1260 !
s ; 5 i b
% ! ;
= 124.0 ! G ;
2 ¢
f ;
é 150 &
120
i : N
S0 e 20
o e Percent hoistire !




MOISTURE-DENSITY RELATIONS OF SOILS
North Dakota Department Of Transportation, Materials & Research Division
BFN 10083 (Rev. 03.2008)

Project No. PON Station Depth Beiow Grade

SOIB-7-804(050)248

Offset From Centerling Type of Soif

AASTHO Designation Date

T-180 10171201 1214
Density Test Count 4
Determination No. 1 2 3 4 5 8

A Volume of Mold cu. ft. 0.0333 0.0333 0.0333 0.0333 0.0333 0.03323
3. 8.77 887 9.03 897

¢ Weight of Mold ibs. 4.42 4.47 447 447 4.42 447

D Weight of Compacted Scil=B - C Ibs. 4,35 4,55 4.61 4.54

E  WetDensity=D/A Ibs.fou . 130.6 1366 138.3 136.4

F Dry Density = (E x 100)/ (100 + L) 1o jou ft. 120.9 123.7 123.2 1188, #VALUEI #VALUE!

Moisture Content AASHTO T99 or 7180 Tested by:

Container No. 78 77 78 79

G Wet Weight / Container grams 164.8 1442 150.1 152.4

H  Dry Weight / Container grams 155.4 134.1 137.8 138.1

| Moisture Loss = G - H grams 9.4 10.1 12.3 14.3

J  Tare Weight of Container grams 38.0 36.8 37.2 37.1

K DrySoil=H-J grams 117.4 97.3 100.6 101.0

L Y%Moisture = (1/ K) x 100 %a 8.0% 10.4% 12.2% 14.2%

Lisg

Molsture Density Relationship

ASTM D4643 AASHTO T217 or T265 Tested by: ml__

Max Dry Density

123.9 ibsfcutt.
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= 1120
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in j

0%,
Percent koisture




MOISTURE-DENSITY RELATIONS OF SOILS
North Dakota Department OF Transportation, Materials & Research Division
SFN 10063 (Rev. 03-2006)

Project No. PCN Station Depth Below Grade

SOIB-7-804(050)248

Offset From Centerling Type of Soil

AASTHO Designation Date

T-180 TWTI201 1218
Density Test Courd 4
Determination No. 4 2 3 4 5 8

A Volume of Mold cu, ft 0.0333 0.0333 0.0333 0.0333 0.0333 0.0333
tos. 8.71 8.80 9.02 5.99

¢ Weight of Mold ibs. 4.43 4.43 443 4,43 4.43 443

D Weight of Compacted Soil =B -C ibs, 4.29 4.47 459 4.56

£ WetDensity =D /A lbs.fou . 1287 134 1 138.0 137.0

F o Dry Density = (E x 100) / (100 + 1) Ibs Jcu.ft 119.9 122.6 123.9 120.7) #VALUE! BVALUE!

Moisture Content AASHTO T99 or T180 Tested by:

Container No. 13 14 15 16

G Wet Weight / Container grams 154.6 148.2 166.3 164.9

H  Dry Weight / Container grams 148.6 138.7 153.2 1497

I Moisture Loss = G - H grams 8.0 9.5 13.1 152

J  Tare Weight of Container grams 371 37.9 37.3 37.2

K DrySoll=H-J grams 109.5 100.8 115.9 112.5

L Y%Moisture = (I/K) x 100 Ya 7.3% 9.4% 11.3% 13.5%

1258

FEER

230

Boistare Density Relationship

ASTM D4B43 AASHTO T217 or T265 Tested by: ss
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MOISTURE-DENSITY RELATIONS OF SOILS
North Dakota Department OFf Transportation, Materials & Research Division

SFN 10063 {(Rev. 03-2008)

Project No. PCHN Station Depth Below Grade
S0IB-7-804(050)248
Offset From Centerline Type of Soil
AASTHO Designation Date
T-180 101177201 1218
Density Test Count 3
Detarmination No. 1 2 3 5 5
A olume of Mold cu, 0.0333 0.0333 0.0333 0.0333 0.0333 0.0333
s, 8.84 .06 9.04
C  Weight of Mold Ibs. 4.47 4.42 447 443 4.42 4472
D Weight of Compacted Soil =8 - C ibs. 4.42 464 462
£ Wet Density = D/ A fbs./Cu . 132.6 139.2 138.7
F o Dyy Density = (£ x 100}/ (100 + L) ibs.fou & 122.6 126.1 123.5, #VALUE! #VALUE! #VALUE!
Moisture Content AASHTO T89 or T180 Tested by:
Container No. 80 81 82

G Wat Weight / Container grams 165.7 153.6 ; 163.0

Diry Wsight / Container grams 156.0 142.7 149.2
i Moisture Loss = G - H grams 9.7 10.9 13.8
J Tare Weight of Container grams 37.1 37.8 37.4
K DrySoii=H-J grams 118.9 104.9 111.8
L %Moisture = (1/ Ky x 100 % 8.2% 10.4% 12.3%

ASTM D4G43 AASHTO T217 or T265 Tested by: mi

Max Dry Density

128.1 ibsjouft

Optimum Moisture

10.4%

Iisistare Denvity Relationship
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MOISTURE-DENSITY RELATIONS OF S8OILS

North Dakota Department Of Transportation, Materials & Research Division

SFN 10083 (Rev. 03-2006)

Project No. PCN Station Depth Below Grade
SOIB-7-804(050)248
Offset From Centerline Type of Soil
AASTHO Designation Date
T-180 1071171201 1219
Density Test Count 4
Determination No. 1 2 3 4 5 &
A Volume of Mold cu, ft 0.0333 0.0333 0.0333 0.0333 (3.0333 0.0333
b5, 8.75 8.96 9.05 8.95
€ Weight of Mold 1bs. 443 4.43 443 4.43 4.43 4.43
D Weight of Compacted Soil =B - C ibs. 4.32 453 462 4.52
E  WetDensity=D/A tbs. fouft. 129.8 136.1 138.7 1357
F Dry Density = (E x 100} / (100 + L) ibs./cu. i, 119.7 123.3 123.7 119.0] #VALUE!D #VALUE!
ioisture Content AASHTO T90 or T180 Tested by:
Container No. 17 18 19 20

G Wet Weight / Container grams 16802 158.6 151.8 163.5

Diry Weight / Container grams 150.6 147.2 139.4 147.8
i Moisture Lose = G - H grams 9.6 11.4 12.4 15.7
J  Tare Weight of Container grams 36.8 37.1 371 36.5
K DrySoii=H-J grams 113.8 110.1 102.3 111.3
L Y%Moisture = (1 / K) x 100 % 8.4% 10.4% 12.1% 14.1%

Motsture Density Relotionship

ASTM D4643 AASHTO T217 or T265 Tested by: ss
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MOISTURE-DENSITY RELATIONS OF SOILS
North Dakota Department Of Transportation, Materials & Research Division
SFN 10083 {(Rev. 03-2006)

Project No. PCN Station Depth Below Grade
SOIB-7-804{050)248
Offset From Centerline Type of Soil
AASTHO Designation Date
T-180 10M 7201 1220
Density Test Count 3
Determination No. 1 2 3 4 5 8
A Volume of Mold cy. i, 0.0333 0.0333 0.0333 0333 0.0333 0.0333
ibs. 8.99 9.15 9.11
¢ Weight of Mold Ibs. AAD 4.42 4.42 4.42 442 4.47
D Weight of Compacted Scil=B - C s, 4.56 4.73 4.63
E WetDensity=D/A 1bs./ou fi. 137.0 142.2 140.6
F Dry Density = (E x 100} / (100 + L) ibs Jouft. 127.8 130.2 126.91 #VALUE! #YALUEI #YALUE!D
Moisture Content AASHTO T92 or T180 Tested by:
Container No. 83 84 85

G Wet Weight / Container grams 1518 158.6 157.7

Dry Weight / Container grams 143.9 1492.3 146.0
i Moisture Loss = G - H grams 7.7 10.3 1.7
J  Tare Weight of Container grams 37.2 36.9 37.8
K DrySoil=H-J grams 108.7 112.4 108.2
L %Moisture = (1/K) x 100 % 7.2% 9.2% 10.8%

1300

E 2290
=

& an
=
e
=

1178

13260

1280

Meisture Density Helationship
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MOISTURE-DENSITY RELATIONS OF SOILS
North Dakota Department OF Transportation, Materials & Research Division
SFN 10063 (Rev. 03-2008)

Project No. PCN Station Depth Beiow Grade

SOIB-7-804(050)248 i

Offset From Centerline Type of Soil

AASTHO Designation Date

T-180 F0M 7201 1222
Density Test Count 3
Determination No. 1 2 3 4 5

A Volume of Mold cu. it 0.0333 0.0333 0.0333 0.0333 0.0333 0.0333
s, 8.85 89.02 9.01

¢ Weight of Mold ibs. 4:43 4.43 4.43 443 443 4.43

D Weight of Compacted Soil=8-C 1os. 4.42 4.59 4 58

E  WetDensity=D/A ibs./ou B, 132.9 137.8 137.8

F  Dry Density = (E x 1003/ (100 + 1) b8 fou k. 121.4 124.0 121.47 #VALUE] EVALUE! EVALUE!

HMoisture Content AASHTO T99 or T180 Tested by:

Container No. 24 22 23

G Wet Weight / Container grams 154 .4 150.9 152.2

H  Dry Weight / Container grams 144.3 139.5 138.7

i Moisture Loss =G - H grams 10.1 11.4 13.5

J  Tare Weaight of Container grams 37.1 37.0 37.4

K DrySoll=H-J grams 107 .2 102.5 101.3

L %Moisture = (1/K) x 100 % 9.4% 11.1% 13.3%

1250

144

Moisture Density Relatienship

ASTM D4643 AASHTO T217 or T265 Tested by: ss

Max Dry Density
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MOISTURE-DENSITY RELATIONS OF SOILS
North Dakota Department Of Transportation, Materials & Research Division

SFN 10063 {Rev. 03-2006)

Project No. PCN Station Depth Below Grade

SOIB-7-804(050)248

CHfset From Centerline Type of Soll

AASTHO Designation Date

T-180 1017201 1223
Density Tast Count 4
Determination No, 1 2 3 4 5

A Volume of Mold o ft 0.0333 0.0332 0.0333 0.0333 0.0333 0.0333
3. 8.82 9.01 9.09 9.01

¢ Weight of Mold g 442 4,42 442 4.47 442

D Weight of Compacted Soil= 8- C fos. 4,39 459 466 4.59

E  Wat Density=D/A ibs Jou i, 131.9 137.9 140.0 137.7

F Dry Density = (E x 100}/ (100 + L) 10s./cu i 124.4 128.1 126.4 121.8  #VALUE! #YALUE]

Moisture Content AASHTO T99 or T180 Tested by:

Container No. 86 87 88 89

G Wet Weight / Container grams 152.6 150.1 181.7 153.9

H  Dry Weight / Container grams 144.3 140.5 140.6 140.5

| Moisture Loss = G - H grams 8.3 9.6 11.1 13.4

J  Tare Weight of Container grams 37.6 37.5 37.8 378

K DrySoil=H-J grams 106.7 103.0 102.8 102.9

L %Moisture = (I/ K) x 100 % 7.8% 9.3% 10.8% 13.0%

Moisture Density Relationship
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MOISTURE-DENSITY RELATIONS OF 50iLs
North Dakota Department Of Transportation, Materials & Research Division

SFN 10063 (Rev. 03-2006)

Project No. PCH Station Depth Below Grade
SOIB-7-804(050)248
Offset From Centerling Type of Scil
AASTHO Designation Date
T-180 1071201 1224
Density Test Count 3
Determination No. 1 2 3 5 B
A Volume of Mold cu. 0.0333 (.0333 0.0333 0333 0.0333 0.0333
ibs. 8.81 2.04 2.07
G Weight of Mold Ibs. 4,43 4.43 4.43 4.43 4.43 4 43
D Weight of Compacted Seil =B - C ihs. 4.38 4.61 4.65
E WetDensity=D/A ibs. fou.ft. 131.7 138.5 139.5
F Dy Density = (B 100) / (100 + 1) los.fou Bt 122.2 125.9 124.8) #VALUE! #VALUE! #VALUE!
Moisture Content AASHTO T89 or T180 Tested by
Container No. 24 25 26

G Wet Weight / Container grams 163.6 158.2 1576

Dry Weight / Container grams 1452 147.2 144.9
I Moisture Loss = G - H grams &4 11.0 12.7
J  Tare Weight of Container grams 37.2 37.2 36.9
K DrySoil=H-J grams 108.0 110.0 108.0
L %Moisture = (7K} x 100 % 7.8% 10.0% 11.8%

Blolsture Density Relationship

ASTM D4643 AASHTO T217 or T265 Tested by: ss

Max Dry Density

126.0 tbs.jouft

Optimum Moisture
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MOISTURE-DENSITY RELATIONS OF S0OILS
North Dakota Department Of Transportation, Materials & Research Division

SFN 10063 (Rev. 03-2006)

Project No. PCN Station Depth Below Grade
SOIB-7-804(050)248
Offset From Centerline Type of Soil
AASTHO Designation Date
T-180 07201 1226
Density Test Count 4
Determination No. 1 2 3 4 5 &
A Volume of Mold cu. ft. 0.0333 0.0333 0.0333 0.0333 0.0333 0.0333
ibs. 862 883 £.95 885
¢ Weight of Mold Ibs. 4.47 4.42 4.42 4,42 442
D Weight of Compasted Scil=8-C Ibs. 418 4.41 453 453
E  WetDensity=D/A Ibs.fou. . 125.9 132.4 136.1 1358
F o Diy Density = (E x 1003/ (100 + 1) ibs fou ft 116.3 120.3 121.3 119.0] #VALUE! BVALUE!
Moisture Content AASHTO T99 or T180 Tested by:
Container No. 90 a1 92 93
G Wet Weight / Container grams 155.6 164.2 161.9 146.8
Dry Weight / Container grams 14686 152.8 148 .4 133.2
i Molsture Loss = G - H grams 9.0 11.8 13.5 13.6
J  Tare Weight of Container grams 37.9 37.6 37.4 7.6
K DrySoli=H-J grams 108.7 115.0 111.0 958
L Y%hMoisture = (/ K) x 100 % 8.3% 10.1% 12.2% 14.2%
ASTM D4643 AASHTO T217 or T265 Tested by ml
Motsture Density Relationship \
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MOISTURE-DENSITY RELATIONS OF SOILS
Morth Dakota Department Of Transportation, Materials & Research Division

SFN 10063 (Rev. 03-2008)

Project No. PCN Station Depth Below Grade
S0IB-7-804(050)245
Offset From Centerline Type of Soil
AASTHO Designation Date
T-180 10177201 1228
Density Test Count 4
Determination No. 1 2 3 4 5 ¢l
A Volume of Mold ou. f 0.0333 0.0333 0.0333 0.0333 0.0333 0.0333
s, 8.64 5.84 8.98 8.93
C  Weight of Mold bs. 443 4.43 4.43 4.43 4.43 4.43
D Weight of Compacted Soil =B - C fos. 4.22 4.41 455 4.50
E  WetDensity=D/A 1os. fou. i, 12687 132.6 136.8 1351
F Dry Density = (E x 100} / {100 + L} ibs./cu.ft 1171 120.0 121.4 118.01 #VALUE! HBYALUET
Moisture Content AASHTO T98 or T180 Tested by:
Container No. 27 28 28 30
G Wet Weight / Container grams}- 162.8 154.1 152.4 157.7
H  Dry Weight / Container grams 1533 143.0 139.5 142.4
! Moisture Loss = G - H grams 9.5 111 12.9 15.3
J Tare Waight of Container grams 387 372 37.2 371
K DrySoil=H-J grams 116.6 105.8 102.3 105.3
L YMoisture = (1/ K) x 100 %s 8.1% 10.5% 12.6% 14.5%
ASTM D4643 AASHTO T217 or 7265 Tested by: ss
Motsture Density Relationship
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APPENDIX E

NDDOT Material Source Certificate of Approvals



NDDOT I\/Iaterlal Source Certlflcate of Approval

Exmres December 31st
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Pit Name: Site 9
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Legend

Avoidance Areas

5 Approvec Area
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1Feet
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SE1/4 S.10 T.154 N, R 93 W

County: Mountrail

Conditions:

;Thie location is approved for use.;:_ro\;éed all .avc‘néd; ﬁeeia};;sisihewﬁ on the map are avoided, and any
|Conditions listed above are complied with. NDDOT advises that all applicants (contractors or their

representatives} may be subject to meeting certain legal responsibilities pursuant to one or more of the

‘following authorities administered by the USFWS: Migratory Bird Treaty Act (MBTA) (16 U.S.C. 703 et

seq.); Endangered Species Act (ESA} (16 U.S.C. 1531 et seq.); and Bald and Golden Eagle Protection Act
(BGEPA) (16 U.S.C. 668-668d, 54 Stat. 250). It is unclear at this time what effects, if any, material source
activities may have on plants, fish, and/or wildlife species protected by the above-mentioned Acts. It is
the responsibility of the applicants and/or any individual conducting activities at any approved site to
fulfill the requirements of these Acts.

This approval does not imply landowner permission to acquire material at this location. An agreement
with the landowner is still necessary. The contractor will be responsible for any impacts to wetlands,
including permitting those impacts and mitigating the loss of the wetlands. As with all projects, if cultural
artifacts and/or features (e.g., stone tools, fire hearths, stone circles, burials) are encountered,
provisions outlined in Section 107.04 of the Standard Specifications for Road and Bridge Construction
shall be followed.

If you have any questicms fegarding mage;ia! ngr;esgleese emai! materialsuun_:_e@nd:g_qv
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"1 | Tcounty: | Mountrall
!

‘This location is approved for use, provided all avoidance areas shown on the map are avolded, and any I
Conditions listed above are complied with. NDDOT advises that all applicants (contractors or their
representatives) may be subject to meeting certain legal responsibilities pursuant to one or more of the
following authorities administered by the USFWS: Migratory Bird Treaty Act (MBTA) (16 U.S.C. 703 et
'seq.); Endangered Species Act (ESA) (16 U.5.C. 1531 et seq.); and Bald and Golden Eagle Protection Act
{BGEPA) (16 U.5.C. 668-668d, 54 Stat. 250). It is unclear at this time what effects, if any, material source
;activities may have on plants, fish, and/or wildlife species protected by the above-mentioned Acts. It is
the responsibility of the applicants and/or any individual conducting activities at any approved site to
‘fulfill the requirements of these Acts.
IThis approval does not imply landowner permission to acquire material at this location. An agreement | .
with the landowner is still necessary. The contractor will be responsible for any impacts to wetlands, !
- E %including permitting those impacts and mitigating the loss of the wetlands. As with all projects, if cultural | |
i ‘artifacts and/or features (e.g., stone tools, fire hearths, stone circles, burials) are encountered, i
: Approvedires iprovisions ot{tlined in Section 107.04 of the Standard Specifications for Road and Bridge Construction
| o 1000 20 'shall be followed.
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i#f you have any questions regarding material sources please email materialsource@nd.gov
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2017
MN-1202

Pit Name: Site 11

S.10 T.154 N, R 93 W

County: ‘Mountrail

Conditions:

i
I

[This location is approved for use, provided all avoidance areas shown on the map are avoided, and any
EConditions listed above are complied with. NDDOT advises that all applicants (contractors or their

4

irepresentatives) may be subject to meeting certain legal responsibilities pursuant to one or more of the |

‘foilowing authorities administered by the USFWS: Migratory Bird Treaty Act (MBTA) {16 U.5.C. 703 et
'seq.); Endangered Species Act (ESA) (16 U.5.C. 1531 et seq.); and Bald and Golden Eagle Protection Act
'{BGEPA] (16 U.5.C. 668-668d, 54 Stat. 250). It is unclear at this time what effects, if any, material source
‘activities may have on plants, fish, and/or wildlife species protected by the above-mentioned Acts. It is
‘the responsibility of the applicants and/or any individual conducting activities at any approved site to
‘fulfill the requirements of these Acts.

iThis approval does not imply landowner permission to acquire material at this location, An agreement
‘with the landowner is still necessary. The contractor will be responsible for any impacts to wetlands,
lincluding permitting those impacts and mitigating the loss of the wetlands. As with all projects, if cultural
rartifacts and/or features (e.g., stone tools, fire hearths, stone circles, burials) are encountered,
iprovisions outlined in Section 107.04 of the Standard Specifications for Road and Bridge Construction
'shall be followed.

'if you have any questions regarding material sources please email materialsource@nd.gov
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