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I 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 Matthew C. Kurle,
Registration number PE-8777 on 03/17/2019 and the original document is stored at the
North Dakota Department of Transportation.
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Introduction

PCN No:
Highway:
Location:
Reference Points:
Project Length:

Proposed Project Scope:

Investigation Scope:

22207
006.022

W JCT BIA 7-Porcupine to JCT ND 21
RP 22.700 to 34.9009

12.1889 Miles
Minor Rehabilitation / Structural Improvement

Identified Maintenance Areas

Maintenance Review

Date of Maintenance Review: 3/25/2019
Materials and Research Person Conducting the Review: Jamie Naumann
Maintenance Person Conducting Review: Kerry Beckman —Maintenance

Superintendent

Table 1 — Identified Maintenance Areas

Location Distress Identified Description & Maintenance Drilling
RP + Feet Comments Required
22+3696 to Alligator Cracking Alligator cracking, depressed traverse
34+4757 cracks, blade patching No
23+2764 Culvert Transverse cracking, box culvert with low
cover, high severity, affects both lanes Yes
25+3942 Culvert Dip, separated culvert Affects both lanes
Yes
28+0726 to Alligator Cracking Alligator cracking Affects both lanes
28+0800 Yes
32+1793 Culvert Dip at box culvert and Wing wall separating
Yes
36+1109 to Culvert Bump at box culvert-Bump at the lower
36+1149 cover Yes
37+2970 to Culvert Dip at box culvert and Dip on both edges,
37+3003 low cover Yes

Note: After the maintenance review inspection was completed, the district identified
several additional distress areas, which were include at a later stage. Additional
identified areas are mentioned in table 2 (Boring Locations Summary).
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Summary of Soil Investigation

The soil investigation was completed on 6/4/2019. The investigation consisted of 26

borings.

Table 2 — Boring Locations Summary

L?)ggtri]gn Justification Sgr![?]g Location
for Boring P
High severity Conduct 1 boring as close to the existing box culvert as
23+2764 transverse 25 feet possible and one boring 100’ away. A total of 2 borings.
cracking Obtain 2 SPT samples every 5 feet for each boring.
Conduct 1 boring within the distress area and two outside the
24+1426 * Bump 10 feet | distress area on each side 100’ away. A total of 3 borings.
Conduct 1 boring within the distress area and two outside the
24+2112 * Bump 10 feet distress area on each side 100’ away. A total of 3 borings.
Conduct 1 boring as close to existing culvert as possible and
Dip; Separated two borings to the north of the culvert a distance of 20’ and
25+3942 Culvert 15feet | 150", respectively. A total number of 3 borings. Obtain 2 SPT
samples every 5 feet for each boring.
Conduct 1 boring within the distress area and two
28+0726 Alligator outside the distress area on each side 100’ away. A total of 3
28+t(c))800 Cracking 10feet | horings. Obtain 2 SPT samples every 5 feet for each boring.
Conduct 1 boring within the distress area and two outside the
28+4013 * Bump 10 feet | distress area on each side 100’ away. A total of 3 borings.
Conduct 1 boring as close to the existing box culvert as
3241793 Dip o5 feet | Possible and one boring 100" away. A total of 2 borings.
Obtain 2 SPT samples every 5 feet for each boring.
Conduct 1 boring within the distress area and two outside the
33+0158 * Bump 10 feet distress area on each side 100’ away. A total of 3 borings.
Conduct 1 boring as close to the existing box culvert as
36+1109 possible and one boring 100’ away. A total of 2 borings.
2 ?149 Bump 25 feet | Optain 2 SPT samples every 5 feet for each boring.
+
3742970 Conduct 1 boring as close to the existing box culvert as
to Dip 25 feet possible and one boring 100’ away. A total of 2 borings.
37+3003 Obtain 2 SPT samples every 5 feet for each boring.

Note: * - Distressed area identified additionally by District.

Maps of the boring locations are shown in Appendix C. The lab results are included in

Appendix E.
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Summary of Soil Analysis

23+2764: Two borings have been carried out at the locations to the depth of 25 ft. One boring
was carried out near the culvert and the other was approx. 100 ft from the culvert.

The soils near the culvert were fine sand and silty sands, which became fat clay at the depth of
16 feet. Average water content of the soil ranged from 15% to 35%.

The soils beyond the area of culvert were fat clays and silty sands. Silty sand has been
encountered till the depth of 6 feet, and then from 6 feet to 24 feet fat clay has been found.
Average water content of the soil ranged from 9% to 40%.

24+1426: Three borings have been carried out at this location to a depth of 10 ft. One boring
was done in the distressed area and the others were approximately 100 ft away at each end.

The soils within the distressed area were clayey sand. This soil has a maximum dry density of
approximately 121.8 pcf and an optimum water content of approximately 11.3%. The in-place
moisture content of the soil was 3% over optimum.

The soils beyond the distressed area are sandy lean clay and clayey sand. These soils have on
average a maximum dry density of approximately 122 pcf and an optimum water content of
approximately 11.5%. The in-place moistures of the soils are on average 3% to 6% over
optimum.

24+2112: Three borings have been carried out at this location to a depth of 10 ft. One boring
was done in the distressed area and the others were approximately 100 ft away at each end.

The soils within the distressed area were fat clay with sand. These soils have a maximum dry
density of approximately 114.6 pcf and an optimum water content of approximately 14%. The
in-place moistures of the soils are on average 8% over optimum.

The soils beyond the distressed area are also fat clay with sand. These soils have on average a
maximum dry density of approximately 113 pcf and an optimum water content of approximately
13%. The in-place moistures of the soils are on average 9% over optimum.

25+3942: Three borings have been carried out to a depth of 15 ft. One boring was carried out
near the culvert and the others were carried out 20ft and 150 ft north of the culvert.

The soils near the culvert were silty sands. Average water contents of the soil ranged from 16%
to 29%.

The soils beyond the area of culvert were silty sands, with pockets of fine sand. Average water
content of the soil ranged from 17% to 34%.

28+0726 to 28+0800: Three borings have been carried out to a depth of 10 ft. One boring
was carried out within the distressed area and the others were carried out 100 ft away at both
ends.

The soils within the distressed area were silty sands. The average water content of the soil was
21%.

The soils beyond the distressed area were silty sands with pockets of fat clay. Average water
content of the soil ranged from 19% to 30%.
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28+4013: Three borings have been carried out to a depth of 10 ft. One boring was done in the
distressed area and the others were approximately 100 ft away at each end.

The soils within the distressed area were lean clay with sand. These soils have a maximum dry
density of approximately 122.4 pcf and an optimum water content of approximately 12%. The
in-place moistures of the soils are on average 11% over optimum.

The soils beyond the distressed area are also silty sand and clayey sand. These soils have on
average a maximum dry density of approximately 122 pcf and an optimum water content of
approximately 11.5%. The in-place moistures of the soils are on average 9% over optimum.

32+1793: Two borings have been carried out to a depth of 25 ft. One boring was carried out
near the culvert and the other was approximately 100 ft from the culvert.

The soils near the culvert were lean clay with silty sand, with a pocket of fat clay at a depth of 16
feet. Average water content of the soil ranged from 19% to 29%.

The soils beyond the area of culvert were silty sands. Silty sand and sandy clay has been
encountered till the depth of 22 feat. From the depth of 22 feet, fat clay has been found.
Average water contents of the soil ranged from 6% to 38%.

33+0158: Three borings have been carried out to a depth of 10 ft. One boring was done in the
distressed area and the others were approximately 100 ft away at each end.

The soils within the distressed area were fat clay with sand. These soils have a maximum dry
density of approximately 118 pcf and an optimum water content of approximately 13%. The in-
place moistures of the soils are on average 15% over optimum.

The soils beyond the distressed area are also lean clay with fat clay with sand. These soils have
on average a maximum dry density 119 pcf and an optimum water content of approximately
13%. The in-place moistures of the soils are on average 14% over optimum.

36+1109 to 36+1149: Two borings have been carried out at the locations to the depth of 25 ft.
One boring was carried out near the culvert and the other was approx. 100 ft from the culvert.

The soils near the culvert were silty sand, with average water content of the soil ranged from
13% to 28%.

The soils beyond the area of culvert were lean clay with some pockets of silty sand at the depth
of 11 feet. Average water content of the soil ranged from 8% to 41%.

37+2970 to 37+3003: Two borings have been carried out at the locations to the depth of 25 ft.
One boring was carried out near the culvert and the other was approx. 100 ft from the culvert.

The soils near the culvert were lean clay with pockets of silty sand at the depth of 14 feet, with
average water content of the soil ranged from 16% to 28%.

The soils beyond the area of culvert were silty sand. Average water content of the soil ranged
from 16% to 26%.
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Design Recommendations

23+2764:. The pavement distress at this location is not directly related to the subgrade soils.
We do not recommend performing work at this location based on the current project scope. Re-
establish the ride via the mill and overlay operation.

24+1350 to 24+2400: This distress in this area is due to seasonal movement of the subgrade
and is identified as a frost heave. A 36" subcut is recommended from RP 24+1350 to 24+2400.

A culvert is located within the subcut area. Excavation during the subcut operation will expose
the culvert. It is recommended to remove and relay/replace the culvert.

25+3942: Pavement distress at this location is not directly related to the subgrade material.
Visual observations conducted prior to and during frozen ground conditions indicate the distress
is not related to seasonal movement. Visual observations also indicate that the culvert sections
are separated which may be contributing to the pavement distress.

28+0726 to 28+0800: The pavement distress at this location is not directly related to the
subgrade soils. Visual observations conducted prior to and during frozen ground conditions
indicate that the distress is not related to seasonal movement. Subgrade work is not
recommended at this location. Re-establish the ride via the mill and overlay operation.

28+4013: This distress in this area is due to seasonal movement of the subgrade and is
identified as a frost heave. A 36" subcut is recommended from RP 28+3925 to 28+4025.

32+1793: The pavement distress at this location is not directly related to the subgrade soils.
Visual observations conducted prior to and during frozen ground conditions indicate that the
distress is not related to seasonal movement. Subgrade work is not recommended at this
location. Re-establish the ride via the mill and overlay operation.

33+0158: The pavement distress at this location is not directly related to the subgrade soils.
We do not recommend performing work at this location based on the current project scope. Re-
establish the ride via the mill and overlay operation.

36+1109 to 36+1149: The pavement distress at this location is not directly related to the
subgrade soils. We do not recommend performing work at this location based on the current
project scope. Re-establish the ride via the mill and overlay operation.

3742970 to 37+3003: The pavement distress at this location is not directly related to the
subgrade soils. We do not recommend performing work at this location based on the current
project scope. Re-establish the ride via the mill and overlay operation.
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Design Information

Pipe Replacement: Pipe replacements on this project may require a non-standard pipe
backfill detail. Contact the Materials and Research Geotechnical Section prior to the PS&E if
any pipes are being installed or replaced on this project. Please include any pertinent
information such as location, size, depth to inlet, etc.

Compaction Method: T-180
Subgrade Prep: None
Subcut Recommendations:

Table 3 — Subcut Recommendations

Location

RP + Eeet Length Depth
24+1350 to 24+2400 1050 36"
28+3925 to 28+4025 100 36"

Calculate the subcut quantity based on the lengths and depths as shown in Table 3 above and
adhere to the guidelines stated below.

Remarks: The depth of recommended subcut is from the top of existing pavement. Place
Geosynthetic Geogrid (Type G) at the bottom of all subcut excavations and backfill with Class 5
aggregate. Place 10” of aggregate on the geogrid prior to compacting. Do not scarify the bottom
of the subcut.

Drainage: None

Plan Notes: None

The recommendations in this report are based on the scope specified in the Introduction.
If the scope of work, vertical profile or horizontal alignment is changed, in either the
conceptual phase or the design phase, the Geotechnical Engineer must be notified as
soon as possible to ensure that there is adequate geotechnical information addressing
these areas.
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AASHTO Classification System

Table 5.1. AASHTO Classification System

: Silt-clay Materials
Gmemf Gra.:wla? M‘“’“{’ More than 35% passing No. 200 Sieve
Classification (35% or less passing No. 200 Sieve (0.075 mm) (0.075 mm)
x A—l A—2 ' sy
roup
2 A A3 A—4 A—S A—6 =TS
Classification A—d—a | A—2—b A2—4| A25| A=2-6| A2

A—T7—6

(a) Sieve Analysis:
Percent Passing
(f) 2.00 mm (No. 10) 50 max
(i) 0.425 mm (No. 40) 30 max 50 max 51 min
(iif) 0.075 mm (No. 200) | 15 max | 25 max 10max | 35max | 35 max | 35 max | 35 max 36 min 36 min 36 min 36 min
(b) Characteristics of
fraction passing
0.425 mm (No. 40)

(f) Liquid limit 40max | 41min | 4O0max | 41 min | 4Omax | 41 min | 40 max | 41 min
(i) Plasticity index 6 max N.P 10max | 10max | 11min | 11 min | 10max | 10 max | 11 min | 11 min*
(¢) Usual types of Stone Fragments
significant Gravel and sand | Fine Sand Silty or Clayey Gravel Sand Silty Soils Clayey Soils
Constituent materials

=
@ 2:,";’:&'_“"3 o4 Excellent to Good Fair to Poor

* 1 plasticity index is equal 10 or less than (liquid Limit—30), the soil is A—7—S5 (i.e. PL > 30%)
I plaatielty Indox in greator than (Liguid Limit—30), the soil is A—7—6 (ie. PL < 30%)



Unified Soil Classification System, USCS

Table 5.2 Unified Soil Classification System (Based on Material Passing 76.2-mm Sieve)

Group
Criterla for assigning group symbols symbol
Gravels
Clean Gravels C,=d4and 1 =C . s3° GwW
More than 50% ;o< than 5% fines® C. <4dandlor | > C. >3 GP
of Sgosh Gravels with Fi PI < 4 or plots below “A™ line (Figure 5.3) GM
Coarse-grained soils retained on No. 4 iy o 10 i i r.ru‘.: “IS:IJTI: o
More than 50% of slove More than 12% fines PI > 7 and plots on or above “A” line (Figure 5.3) GC
sheroniv. 200 Sue Clean Sands C,=6and1=C. =3¢ sW
o 50% ormore of | ¢ than 5% fines® C.<6andlor 1> C, > 3¢ P
coarse fraction - .
No. 4 Sands with Fines PI < 4 or plots below “A™ line (Figure 5.3) SM
siEve More than 12% fines™ PI > 7 and plots on or above “A” line (Figure 5.3) sC
Inorganic P1 > 7 and plots on or above “A™ line (Figure 5.3)¢ CL
Silts and clays PI < 4 or plots below “A™ line (Figure 5.3)° ML
Liquid limit less Lo .
. Liquid limit — oven dried
Fine-grained soils than 50 Organic o] —— < 0.75; see Figure 5.3; OL zone oL
::""2?:0“‘,‘"" passes _ Inorganic P! plots on or above “A™ line (Figure 5.3) CH
b e Silts and clays PI plots below “A™ line (Figure 5.3) MH
Liqeicl Scole 30 ) Liquid limit —ovendried _ . o o it
or more Organic A I
Liquid limit— not dricd i o
Highly Organic Soils Primarily organic matter, dark in color, and organic odor Pt

“Gravels with 5 to 12% fine require dual symbols: GW-GM, GW-GC, GP-GM. GP-GC.
Sands with 5 to 12% fines require dual symbols: SW-SM, SW-SC, SP-SM, SP-SC.

c,=De, . _Po
" Dm‘ 2 DgoxD;o

9If 4 =< PI = 7 and plots in the haiched area in Figure 5.3, use dual symbol GC-GM or SC-SM.
“If 4 = PI = 7 and plots in the hatched area in Figure 5.3, use dual symbol CL-ML.

Plasticity Chart :

70 = B
\\. r F”
6 — o (‘:;}’ 1
= N N
) 50 {x‘f‘;"' "_:D
g S Ve
'_i 40 V ) k{'\ 4
E {’ R
2 30 - L | f
= / or '-L',"’f
= F MH
20 4 d rd or
CL-ML , .':-[L OH
wd N/
.r__:_:,/ OL
0 —T T T T 1 T T T T
] 1K 30 40 50 & 70 B 9 100

Liguad limat
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SUBSURFACE INVESTIGATION SCOPE



LINEAR SOILS SURVEY FIELD INVESTIGATION SCOPE

‘TO: : File

: FROM: : Jared Loegering — Materials and Research (Geotechnlcal)
: DATE: - 5/28/2019

- HIGHWAY: : 006.022

- PROJECT NUMBER: - NH-SS-1-006(025)022

: PCN: : 22207

: LOCATION: : W Jct BIA 7-Porcupine to Jct ND 21

: IMPROVEMENT SCOPE: Minor Rehabilitation w/Sliver Grading

: SUBJECT: . Linear Soils Survey Subsurface Investigation Scope

We have completed the Maintenance Review of the roadway (attached to this memo). The
linear soils survey field investigation scope is based on the improvement strategy for the

roadway as per Chapter 7 of the NDDOT Design Manual.

Improvement Strategy: Minor Rehabilitation

Investigation Scope:

Identified Areas Only

The following table shows the proposed subsurface investigation scope.

Boring Location Justlélca_tlon 7 Boring Depth Location
oring
High severity Conduct 1 boring as close to the existing box culvert as
23+2764 transverse cracking 25 feet possible and one boring 100’ away. A total of 2 borings.
Obtain 2 SPT samples every 5 feet for each boring.
Conduct 1 boring within the distress area and two
2441426 Bump 10 feet outside the distress area on each side 100’ away. A
total of 3 borings.
Conduct 1 boring within the distress area and two
2442112 Bump 10 feet outside the distress area on each side 100’ away. A
total of 3 borings.
Conduct 1 boring as close to existing culvert as possible
Dip; Separated and two borings to the north of the culvert a distance of
25+3942 Culvert 15 feet 20’ and 150’, respectively. A total number of 3 borings.
Obtain 2 SPT samples every 5 feet for each boring.
28+0726 Conduct 1 boring within the distress area and two
. . outside the distress area on each side 100’ away. A
to Alligator Cracking 10 feet | of 3 bori Obtain 2 SPT | 5 feet
28+0800 total o orings. ain samples every 5 fee
for each boring.
Conduct 1 boring within the distress area and two
28+4013 Bump 10 feet outside the distress area on each side 100’ away. A
total of 3 borings.
Conduct 1 boring as close to the existing box culvert as
32+1793 Dip 25 feet possible and one boring 100’ away. A total of 2 borings.
Obtain 2 SPT samples every 5 feet for each boring.
Conduct 1 boring within the distress area and two
33+0158 Bump 10 feet outside the distress area on each side 100’ away. A
total of 3 borings.
36+1109 Conduct 1 boring as close to the existing box culvert as
to Bump 25 feet possible and one boring 100’ away. A total of 2 borings.
36+1149 Obtain 2 SPT samples every 5 feet for each boring.
37+2970 Conduct 1 boring as close to the existing box culvert as
to Dip 25 feet possible and one boring 100’ away. A total of 2 borings.
37+3003 Obtain 2 SPT samples every 5 feet for each boring.

Page 1 of 2




PAVEMENT EVALUATION LOG FOR LINEAR SOIL SURVEY

North Dakota Department of Transportation, Materials & Research Sheet
SFN 60472 (9-2013)
1 of 1
Project Number PCN Date of Survey
NH-SS-1-006(025)022 22207 3/25/2019
Section Maintenance Contact Completed By
Kerry Beckman Jamie Naumann
Highway Reference Points Surface Type
2243696  to  42+0786 Asphalt
Location Pavement Distress Description Maintenance Comment Picture Drilling
Number | Required
22+3696 to AIigator Cracking Alligator cracking, depressed No
42+0786 transverse cracks, blade patching 12
23+2764 Culvert Box culvert, low cover High severity, affects both lanes Yes
3
25+3942 Culvert Separated culvert Affects both lanes Yes
4-5
28+0726 to Aligator Cracking Alligator cracking Affects both lanes Yes
28+0800
6
32+1793 Culvert Dip at box culvert Wing wall separating
7-8 Yes
36+1109to | Culvert Bump at box culvert Bump, low cover Yes
36+1149
9-11
37+2970to | Culvert Dip at box culvert Dip on both edges, low cover Yes
37+3003
12
Select One Select One
Select One Select One
Comments

Met with Kerry Beckman and he indicated these problem areas.




1 2
22+3696 to 42+0786 22+3696 to 42+0786



4
23+2764 25+3942



25+3942 28+0726 to 28+0800



7
32+1793 32+1793



9
36+1109 to 36+1149 36+1109 to 36+1149




11
36+1109 to 36+1149 37+2970 to 37+3003
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SUMMARY OF SOILS ANALYSIS



PROJECT NUMBER _NH-SS-1-006(025)022 L PCN 22207
LOCATION _Morton County
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o NE~ 1 A 300 AIRPORT ROAD
Department of Transportation BISMARCK, ND 58504 LOCATION _Morton County
| | | | | |
| | | | | |
LSS -7 LSS -8 LSS -9 LSS -10 LSS - 11 LSS -12
28+1|’>874 28+1|’>968 28+4|11 05 33+(|)000 33+(|)1 5 33+(|)251
0 1 1 1 1 1 I 0
1 1
2| — — @ I I I I e 21t |2
: o
! m 41t |4
=
o
a - 5 —_ = £
5 g % Q'I % % <||™
§/|R||= 8|z 2 IS 28 SII&|[=||u 6t (6
J % N 3 % 3|[°l|Z
: < : : : :
7 7|7
8 H 8ft|s
9 E 91t|9
10| @ L e e i e 10 {10
11 11
— Boreholes Equally Spaced (0 to 7000 ft)
« Centerline
LEGEND Boreh'ole ID
e Liquid Limit 50<=LL<60
evgtlon
QR
I 3ft '.#‘J # ’___i__’ z




North Dak
Dg;‘artr:e::%f Transportation BISMARCK, ND 58504

PROJECT NUMBER _NH-SS-1-006(025)022 L

PCN _22207

LOCATION _Morton County

NIDﬁ@ ' NORTH DAKOTA DEPARTMENT OF TRANSPORATION
ALY / A 300 AIRPORT ROAD

LOG OF BORING SB - 13

DATE STARTED _5/28/19
ELEVATION O ft
Northing _5119255.95 ft

PAGE 1 OF 1

COMPLETED _5/28/19

Easting _350467.93 ft

NDDOT LOG - 20171219.GDT - 3/5/20 08:44 - F:\LAB\PROJECTS\GINT\1-006(025)022.GPJ

DRILLED BY _Dallan LOGGED BY _Jamie DRILLING METHOD
ENGINEER
NOTES
= g W < e MC
e 3o N PL LL
Q o8| Fa & w——
E|E MATERIAL DESCRIPTION 1519 WS | Y| esprnvaue [0 80 %0 120 TESTS &
< |o Tlgla|l 252 REMARKS
> | W <% =Z |9 O CLAY FRACTION
| a o < | Q (%)
— < w
] O 2 [
L 0——0 2040 60 80 2040 60 80
Pavement Section Lo Lo
1 7 141t 1.4 ft pe
Soft, Moist, Brown, Silty Sand BRS s
L — A4 | ML 15352
54 54 :Ij A4 | sM -
4 A4 | ML =
-104 10+ ::: | ad | sm =
- :': A2-4 SM =
154 154 a-2-a] sm Sl
1 4 ezt 16.2 fi| |-}
Very Stiff to Hard, Mosit, Brown, Fat Clay / :
H4 %A—LG cH o —
-20- 20+ ém o |t 5% e
4 ém-e cH o : :
| 250t 25.0 ¥/ s 25 27 77:
-25725 Bottom of borehole at 25.0 ft LAGH/T\ i A100/ ro—




NDDOT,

NeAh D ta = ) 300 AIRPORT ROAD

PROJECT NUMBER _NH-SS-1-006(025)022 L

Department of Transportation BISMARCK, ND 58504

PCN _22207

LOCATION _Morton County

LOG OF BORING SB - 14

" NORTH DAKOTA DEPARTMENT OF TRANSPORATION

DATE STARTED _5/28/19
ELEVATION O ft

PAGE 1 OF 1

COMPLETED _5/28/19

Northing _5119286.72 ft

Easting _350476.77 ft

NDDOT LOG - 20171219.GDT - 3/5/20 08:44 - F:\LAB\PROJECTS\GINT\1-006(025)022.GPJ

DRILLED BY Dallan LOGGED BY Jamie DRILLING METHOD
ENGINEER
NOTES
=) Q W < e NC
z | € 3Jlo > | > P|—|L LL
o olE [0} Fm a4
E|E MATERIAL DESCRIPTION Z1Z|9| WS | Y| espTnvae |20 %0 60 & TESTS &
<|& L|l2|2| 252 REMARKS
> | W <% =Z |9 O CLAY FRACTION
w o o %
w 14 <3 | (%)
iw O 2 4
L 0—0 20 40 60 _ 80 20 40 60 80
Pavement Section A N
I EERE 1.1 ft S
Soft, Moist, Dark Brown, Silty Sand - -
1 1 RS (I 0 i
5 5 .:::.-'.'A-2-4 sm -
1 1 62t 6.2t [
Soft to Stiff, Moist, Brown, Fat Clay / o7 1L ¢
1 - % o] 53 T
-10- 10 é*\-?-ﬁ or [ s e
4 ék?-s cH o= o
-15 15+ %M-ﬁ o || T Sre—
16.0 ft 16.0 ft/ Lo
Very Stiff , Moist, Gray, Fat Clay / SRR
4 %A—v-e cr |[| S5 [100
-20- 20~ ém o |f| 55 10| @
| 250t 25.0 fté s 32 26 68 :
25725 Bottom of borehole at 25.0 ft EAS/TY 151 A SO ® * '




\ LOG OF BORING SB - 15
N@D@”E g(%R;: Sggg;ﬁ(\) ADEPARTMENT OF TRANSPORATION CAGE 1 OF 1

North Dak
Dg;‘artr:e::%f Transportation B|SMARCK, ND 58504

NDDOT LOG - 20171219.GDT - 3/5/20 08:44 - F:\LAB\PROJECTS\GINT\1-006(025)022.GPJ

PROJECT NUMBER _NH-SS-1-006(025)022 L DATE STARTED _5/29/19 COMPLETED _5/29/19
PCN 22207 ELEVATION O ft
LOCATION _Morton County Northing _5122824.51 ft Easting _350518.66 ft
DRILLED BY _Dallan LOGGED BY _Jamie DRILLING METHOD
ENGINEER
NOTES
= g W < e MC
e 3o AN PL LL
Q o8| Fa & I ve—
E|E MATERIAL DESCRIPTION 1519 WS | Y| ospTnvaue 240 60 & TESTS &
< |o Tlgla|l 252 REMARKS
> | W <% =Z |9 O CLAY FRACTION
Lo o <% | (%)
w O 2 o
2040 60 80 2040 60 80
0.010.0 Pavement Section Soon Soon
7 -1.8 ft 1.8 ft
4 4 Soft, Moist, Brown, Silty Sand 11
-2.5 2.51
-5.0- 5.0 EEAET
4  aa | sm -
-7.51 7.5
-10.0{10.0 i ae o]
I ?I: Jaa | sm -
-12.5112.5
-15.0 ft 15.0 ft| 1} «
-15.0%15.0 Bottom of borehole at 15.0 ft AASITY 1o




\ LOG OF BORING SB - 16
N@D@”E g(%R;: Sggg;ﬁ(\) ADEPARTMENT OF TRANSPORATION CAGE 1 OF 1

North Dak
Dg;‘artr:e::%f Transportation B|SMARCK, ND 58504

NDDOT LOG - 20171219.GDT - 3/5/20 08:44 - F:\LAB\PROJECTS\GINT\1-006(025)022.GPJ

PROJECT NUMBER _NH-SS-1-006(025)022 L DATE STARTED _5/29/19 COMPLETED _5/29/19
PCN 22207 ELEVATION O ft
LOCATION _Morton County Northing _5122836.60 ft Easting _350518.15 ft
DRILLED BY _Dallan LOGGED BY _Jamie DRILLING METHOD
ENGINEER
NOTES
= g W < e MC
Z e S0 G| = PL LL
Q o8| Fa & I ve—
E|E MATERIAL DESCRIPTION 1519 WS | Y| ospTnvaue 240 60 & TESTS &
< |a 28| #3532 REMARKS
> | W <% =Z |9 O CLAY FRACTION
Lo o <= | 0 (%)
i}
w O 2 o
20 40 60 80 20 40 60 80
0.010.0 Pavement Section Soon Soon
1 1 1.2t 1.2 ft
| Soft to Stiff, Moist, Brown, Silty Sand 11
-2.5 2.51
- L aa|sm -
-5.01 5.0 A4 | sm 15559
- o T as | M -
-7.51 7.5
-10.0{10.0 e ||| s
4 R 1 A4 | sm -
-12.5112.5
5.0 ft 15.0 ft|"}:} «
-15.0%15.0 Bottom of borehole at 15.0 ft EAMT 163




\ LOG OF BORING SB - 17
N@D@”E g(%R;: Sggg;ﬁ(\) ADEPARTMENT OF TRANSPORATION CAGE 1 OF 1

North Dak
Dg;‘artr:e::%f Transportation B|SMARCK, ND 58504

NDDOT LOG - 20171219.GDT - 3/5/20 08:44 - F:\LAB\PROJECTS\GINT\1-006(025)022.GPJ

PROJECT NUMBER _NH-SS-1-006(025)022 L DATE STARTED _5/29/19 COMPLETED _5/29/19
PCN 22207 ELEVATION O ft
LOCATION _Morton County Northing _5122867.94 ft Easting _350520.89 ft
DRILLED BY _Dallan LOGGED BY _Jamie DRILLING METHOD
ENGINEER
NOTES
= g W < e MC
e 3o AN PL LL
Q o8| Fa & I ve—
E|E MATERIAL DESCRIPTION 1519 WS | Y| ospTnvaue 240 60 & TESTS &
< |o Tlgla|l 252 REMARKS
> | W <% =Z |9 O CLAY FRACTION
w o 04 2| 9 (%)
w
w O 2 4
20 40 60 80 20 40 60 80
0.070.0 Pavement Section . .
4 1 071t 0.7 ft
| Soft to Stiff , Moist, Brown, Silty Sand 1T
-2.5+ 2.5+
- o 3 aa | m -
-5.0- 5.0 A4 | ML -
- o 41 aa | om -
-7.5 7.57
-10.0{10.0 L e s []| oSS
4 ::: | aa | sm -
-12.5112.5
5.0 ft 15.0 ft[ - o
-15.0115.0 Bottom of borehole at 15.0 ft EASTY 6o




\ LOG OF BORING SB - 18
N@D@”E g(%R;: Sggg;ﬁ(\) ADEPARTMENT OF TRANSPORATION CAGE 1 OF 1

North Dak
Dg;‘artr:e::%f Transportation B|SMARCK, ND 58504

NDDOT LOG - 20171219.GDT - 3/5/20 08:44 - F:\LAB\PROJECTS\GINT\1-006(025)022.GPJ

PROJECT NUMBER _NH-SS-1-006(025)022 L DATE STARTED _5/29/19 COMPLETED _5/29/19
PCN 22207 ELEVATION O ft
LOCATION _Morton County Northing _5126589.41 ft Easting _350654.39 ft
DRILLED BY _Dallan LOGGED BY _Jamie DRILLING METHOD
ENGINEER
NOTES
€ 3 g | S L S0
z | € 310 | >
Q o8| Fa & I ve—
E|E MATERIAL DESCRIPTION 1519 WS | Y| ospTnvaue 240 60 & TESTS &
< |o 1218|2312 REMARKS
> | W <% =Z |9 O CLAY FRACTION
L |a o s | 9 (%)
| < w
w O 2 o
20 40 60 80 20 40 60 80
0.010.0 Pavement Section Soon Soon
T 1 121t 1.2 ft
Soft, Moist, Brown, Silty Sand 1
2.5 2.5 Sid
4 k SEEY oo
-5.01 5.0 ?I: A-2-4| SM =
6.0t 6.0 ]
Stiff, Moist, Brown & Gray, Clayey Sand ;//
4 %A—m CcH >
7.5 7.57 /////j
-10.0 ft 10.0ft/% ss ° L e4 - 99
-10.010.0 Bottom of borehole at 10.0 ft IS/ 175 N85/ -




\ LOG OF BORING SB - 19
N@D@”E g(%R;: Sggg;ﬁ(\) ADEPARTMENT OF TRANSPORATION CAGE 1 OF 1

North Dak
Dg;‘artr:e::%f Transportation B|SMARCK, ND 58504

PROJECT NUMBER _NH-SS-1-006(025)022 L DATE STARTED _5/29/19 COMPLETED _5/29/19
PCN 22207 ELEVATION O ft
LOCATION _Morton County Northing _5126629.51 ft Easting _350655.12 ft
DRILLED BY _Dallan LOGGED BY _Jamie DRILLING METHOD
ENGINEER
NOTES
= g W < e MC
Zle Slo o | = PL LL
Q o8| Fa & I ve—
E|E MATERIAL DESCRIPTION 1519 WS | Y| ospTnvaue 240 60 & TESTS &
< |o 128 £33z REMARKS
> | W <% =Z |9 O CLAY FRACTION
w [a) (&) %
— o <% | 1 (%)
w O 2 o
20 40 60 80 20 40 60 80
0.010.0 Pavement Section Soon Soon
-0.9 ft 0.9 ft
-4 - Soft, Moist, Dark Brown, Silty Sand 11
-2.5 2.57
4 A | ML o
-5.01 5.0 A-2-4| SM 15735
6.0 ft 6.0 {1
Stiff, Moist, Brown & Gray, Clayey Sand with 7
Loom %
4 %A—m sM =
7.5 7.57 /////j
0.0 ft 10.0 ft/ Lo
-10.0+10.0 %”_ e s ) go f—o— i Pl

Bottom of borehole at 10.0 ft

NDDOT LOG - 20171219.GDT - 3/5/20 08:44 - F:\LAB\PROJECTS\GINT\1-006(025)022.GPJ




N@ﬁ@ ' NORTH DAKOTA DEPARTMENT OF TRANSPORATION
ALY / A 300 AIRPORT ROAD

North Dak
Dg;‘artr:e::%f Transportation B|SMARCK, ND 58504

LOG OF BORING SB - 20

PAGE 1 OF 1

PROJECT NUMBER _NH-SS-1-006(025)022 L DATE STARTED _5/29/19 COMPLETED _5/29/19
PCN _22207 ELEVATION _O ft
LOCATION _Morton County Northing _5126669.88 ft Easting _350648.52 ft
DRILLED BY _Dallan LOGGED BY _Jamie DRILLING METHOD
ENGINEER
NOTES
= g W < e MC
z | E Slo S5 PL LL
Q o8| Fa & I ve—
E|E MATERIAL DESCRIPTION 1519 WS | Y| ospTnvaue 240 60 & TESTS &
< |o 1218|2312 REMARKS
> | W <% =Z |9 O CLAY FRACTION
w o o4 s | 9 (%)
| < w
w O 2 4
20 40 60 80 20 40 60 80
0.070.0 Pavement Section . .
4 4 111
Medium Stiff, Moist, Brown, Sandy Clay 11 o
-2.54 2,51
4 A-2-4| SM o
-5.01 5.0 Anza| su =
7.5 ft 7.5/ 1 o
—-7.517.5 - - - Peeeed
Medium Stiff, Moist, Brown & Gray, Lean Lo
Clay with Loom N
-10. . 21 49
10,410,012 1 100 720 r\ e A1 s 49

Bottom of borehole at 10.0 ft

NDDOT LOG - 20171219.GDT - 3/5/20 08:44 - F:\LAB\PROJECTS\GINT\1-006(025)022.GPJ




NDDO

NeAh D ta ) 300 AIRPORT ROAD

PROJECT NUMBER _NH-SS-1-006(025)022 L

Department of Transportation BISMARCK, ND 58504

PCN _22207

LOCATION _Morton County

" NORTH DAKOTA DEPARTMENT OF TRANSPORATION

DATE STARTED _5/29/19
ELEVATION O ft

LOG OF BORING SB - 21

PAGE 1 OF 1

COMPLETED _5/29/19

Northing _5133039.23 ft

Easting _350941.86 ft

Bottom of borehole at 25.0 ft

NDDOT LOG - 20171219.GDT - 3/5/20 08:44 - F:\LAB\PROJECTS\GINT\1-006(025)022.GPJ

191

DRILLED BY _Dallan LOGGED BY _Jamie DRILLING METHOD
ENGINEER
NOTES
=) Q W < e NC
Z | g Slo G| > PL LL
o o|lE|la| Fa|x —
E|E MATERIAL DESCRIPTION Z|15(9| WS | Y| ospTNvAue (2040 60 TESTS &
< |o Lle|a| 252 REMARKS
> | W z|3 £z |09 O CLAY FRACTION
bwilo o s | 9 (%)
| < |
w O 2 4
e 20 40 60 80 20 40 60 80
Pavement Section Lo R
T 71 251t 251t
Soft, Moist, Brown, Silty Sand SKE
=4 A Yy 1.1 Ad4 | sm -
5.0 1t 5.0 ftf |} .
—-5—75 - : A6 | CL 5
Soft, Moist, Brown, Lean Clay
=4 A A | CL -
-10.0 ft 10.0 ft s
-109710 Soft, Moist, Brown, Silty Sand and Clayey N e
| | Sand LA
Al
A
4 71 A4 | oL -
4 oAl
Al
4 oAl
A
-15— 15+ / 1 Aa | sm >
-16.0 ft 16.0 ft/ﬁ
Stiff, Moist, Brown & Gray, Fat Clay with Y/
loom / ss
- - /AJ-G CH 188
-20 20 ém-e CcH by
4 éme cL o 1100
| s | s | 2501t 25.0 fté N O




North Dakota

" NORTH DAKOTA DEPARTMENT OF TRANSPORATION

NDD@E 300 AIRPORT ROAD

Department of Transportation BISMARCK, ND 58504

PROJECT NUMBER _NH-SS-1-006(025)022 L

LOG OF BORING SB - 22

DATE STARTED _5/29/19

PAGE 1 OF 1

COMPLETED _5/29/19

NDDOT LOG - 20171219.GDT - 3/5/20 08:44 - F:\LAB\PROJECTS\GINT\1-006(025)022.GPJ

Bottom of borehole at 25.0 ft

201

PCN 22207 ELEVATION O ft
LOCATION _Morton County Northing _5133066.07 ft Easting _350950.47 ft
DRILLED BY _Dallan LOGGED BY _Jamie DRILLING METHOD
ENGINEER
NOTES
= g W < e MC
Z e Slo G| = PL LL
Q o8| Fa|x I ve—
E|E MATERIAL DESCRIPTION 1519 WS | Y| ospTnvaue 240 60 & TESTS &
< |a 2|8 #3512 REMARKS
> | W <% =Z |9 O CLAY FRACTION
[11] [a) (&) %
— o <% | 1 (%)
w O 2 o
L 0——0 20 40 60 80 20 40 60 80
Pavement Section Soon Soon
1 1 141t 1.4 ft
Loose, Moist, Brown, Silty Sand 11
4 4 )11 A foimd S
5 5 T e s )] 55
-6.0 ft 6.0 ft| |}
Very loose, Moist, Brown, Fine Sand 1
4 4 1 1a2-4| sm -
-104 10- . A-2-4| SM 139%
i B s, ss
125 ft 12,5 ft[ 170 N 1o
| Stiff, Mosit, Brown & Black, Fat Clay Loom /
-15- 15+ ék?-s ML o 90 [
4 ém-e CH o | 100
-20- 20+ ém su ()| 5 [100
4 ém-e CcH s> 1100 :
240t 24.0 ft / §
VeryStiff, Brown, Gray, Fat Clay / 411 1 60
-25.0 ft 25.0 fté
--25--25 \az6ACH 5o A100 & . ;




NDDOT,

NeAh D ta 300 AIRPORT ROAD

PROJECT NUMBER _NH-SS-1-006(025)022 L

Department of Transportation B|SMARCK, ND 58504

PCN _22207

LOCATION _Morton County

" NORTH DAKOTA DEPARTMENT OF TRANSPORATION

DATE STARTED _5/30/19
ELEVATION O ft

LOG OF BORING SB - 23

PAGE 1 OF 1

COMPLETED _5/30/19

Northing _5139176.57 ft

Easting _351268.93 ft

NDDOT LOG - 20171219.GDT - 3/5/20 08:44 - F:\LAB\PROJECTS\GINT\1-006(025)022.GPJ

DRILLED BY _Dallan LOGGED BY _Jamie DRILLING METHOD
ENGINEER
NOTES
g Q W S eNC
zle Slo Gl = PL LL
o olE|a| Fa |z —
E|lE MATERIAL DESCRIPTION F|1E(3| WS | Y| ospTNvAUE 2040 0 80 TESTS &
< |o Tlgla|l 252 REMARKS
> | W <% =Z |9 O CLAY FRACTION
w [m] r o3 (&) (%)
} < w
w O 2 o
L 0—0 20 40 60 80 20 40 60 80
Pavement Section P Lo
-1.0 ft 1.0 ft
Medium Stiff to very Soft, Moist, Brown, Silty
| | Sandwith Clay
. I: | aa bes A
5 5 Tl aa| sm A
=4 g A4 | M -
-10 10 A-2-4| SM >
=4 A {-1a2-4| sm A
4.0 ft 14.0 ft|-1-
Loose, Moist, Brown, Fine Sand
-15— 15+ “ Hilaz-a| sm i
=4~ A3 BP-S| o
19.0 ft 19.0 #t]2ff|
Medium Dense to Loose, Moist, Brown, .
Gravel with Sand ss
20 20- lnrabwst]| 55
- [{a-1-5| sm o
| 250t 250 1 | .
"25725 Bottom of borehole at 25.0 ft AAREST 20




NDDOT,

NeAh D ta 300 AIRPORT ROAD

PROJECT NUMBER _NH-SS-1-006(025)022 L

Department of Transportation B|SMARCK, ND 58504

PCN _22207

LOCATION _Morton County

" NORTH DAKOTA DEPARTMENT OF TRANSPORATION

DATE STARTED _5/30/19
ELEVATION O ft

LOG OF BORING SB - 24

PAGE 1 OF 1

COMPLETED _5/30/19

Northing _5139207.77 ft

Easting _351279.61 ft

NDDOT LOG - 20171219.GDT - 3/5/20 08:44 - F:\LAB\PROJECTS\GINT\1-006(025)022.GPJ

DRILLED BY _Dallan LOGGED BY _Jamie DRILLING METHOD
ENGINEER
NOTES
= g W < e MC
Z e Slo G| > PL LL
Q o8| Fa & I ve—
E|E MATERIAL DESCRIPTION 1519 WS | Y| ospTnvaue 240 60 & TESTS &
< |a 2|12 #3512 REMARKS
> | W <% =Z |9 O CLAY FRACTION
w o o4 s | 9 (%)
| < w
w O 2 4
L 0——0 20 40 60 80 20 40 60 80
Pavement Section . .
-1.0 ft 1.0 ft
Soft, Moist, Brown, Silty Clay
- - SS
212
-4.0 ft 4.0 ft
Soft, Moist, Brown, Silty Clay with Loom
5 5 asoLml )| 55| 70
4 4 A7-6| CL s |75
-10- 10+ A-7-6| CL zS1S5 100
- - A4 | ML ZS‘ISG
-14.0 ft 14.0 ft
Loose, Moist, Brown, Silty Sand 14
15 15+ e s} 5 | 85 |-
-16.0 ft 16.0 ft| 11
Medium Stiff, Moist, Brown, Clayey Sand %/
4 4 :://;A-s sc > |75 |-
-19.0 ft 19.0 ft//// : :
Loose, Moist, Brown, Silty Sand and Gravel
-20 20 il A pesu} | 5% | 75 |0 :
H X A3 BP-S s |95
| 250t 25.0 || . 12 0
"25725 Bottom of borehole at 25.0 ft EAMIY 021 ) 8O /~© e




\ LOG OF BORING SB - 25
N@D@”E g(%R;: Sggg;ﬁ(\) ADEPARTMENT OF TRANSPORATION CAGE 1 OF 1

North Dak
Dg;‘artr:e::%f Transportation B|SMARCK, ND 58504

NDDOT LOG - 20171219.GDT - 3/5/20 08:44 - F:\LAB\PROJECTS\GINT\1-006(025)022.GPJ

PROJECT NUMBER _NH-SS-1-006(025)022 L DATE STARTED _5/30/19 COMPLETED _5/30/19
PCN _22207 ELEVATION _O ft
LOCATION _Morton County Northing _5141259.45 ft Easting _351571.26 ft
DRILLED BY _Dallan LOGGED BY _Jamie DRILLING METHOD
ENGINEER
NOTES
= g W < e MC
z | € Slo S0 > PL LL
Q o8| Fa & I ve—
E|E MATERIAL DESCRIPTION 1519 WS | Y| ospTnvaue 240 60 & TESTS &
< |a z 21 £31(2 REMARKS
> | W <% =Z |9 O CLAY FRACTION
w o o4 s | 9 (%)
| < w
w O 2 o
L 0—0 20 40 60 80 20 40 60 80
Pavement Section Soon Soon
-1.8 ft 1.8 ft
71 7 Medium Stiff to Soft, Moist, Brown & Gray,
Sandy Clay
4 A6 | cL A
5 54 As | cL A
- A | CL -
-104 10+ A6 | cL >
4 A-7-6| CH -
1 1 1441t 14.4 ft
Loose, Moist, Brown & Gray, Silty Sand with ss
-15 159 Gravels AP | 227
-16.0 ft 16.0 ft| 1]
Soft, Moist, Brown, Well Graded Sand with X
Silt . s
I : atapwsy) | 59
4 4 -19.2ft 19.2 ft}e?
Stiff to Very Stiff, Moist, Gray, Silt
-20{ 20 a5
4 Ad | ML >
| 250t 25.0 ft s 28: 1 i 0 i
-25-25 Bottom of borehole at 25.0 ft ALASMITY 251 AT ® —e




NDDOT,

NeAh D ta 300 AIRPORT ROAD

PROJECT NUMBER _NH-SS-1-006(025)022 L

Department of Transportation B|SMARCK, ND 58504

PCN _22207

LOCATION _Morton County

" NORTH DAKOTA DEPARTMENT OF TRANSPORATION

DATE STARTED _5/30/19
ELEVATION O ft

LOG OF BORING SB - 26

PAGE 1 OF 1

COMPLETED _5/30/19

Northing _5141271.23 ft

Easting _351604.16 ft

NDDOT LOG - 20171219.GDT - 3/5/20 08:44 - F:\LAB\PROJECTS\GINT\1-006(025)022.GPJ

DRILLED BY _Dallan LOGGED BY _Jamie DRILLING METHOD
ENGINEER
NOTES
=) Q W < e NC
z | E alo > ; PL LL
o olE|a| Fa |z —
E|E MATERIAL DESCRIPTION Z|Z|Q| WS | W | osPTNVAUE |20 40 60 &0 TESTS &
FIE T ln| ol 45| > REMARKS
S | W 212> &=z 9 O CLAY FRACTION
Hio o z2 |9 (%)
] O 2 [
e 2040 60 80 20 40 60 80
Pavement Section o N
4 4 111t 1.1 1t
Medium Stiff, Moist, Brown, Silty Sand - :
=4 A 8 Ad | ML A
-5+ 54 A4 | sm -
q4 A | m >
-10— 10 A-1-b| SM i
-11.0 ft 11.0 ft}[
Loose, Moist, Brown & Gray, Silty Sand & RS
Gravel KRR ss
T — .1A-2-4| SM 236
-154 15+ A-2-4| SM o
4 A-1-b| SM -
4 4 -193ft 19.3 ft|
Stiff, Moist, Gray, Clayey Sand with Silt 0
-20-{ 20 %A—w so [} 5% :
4 é;\-zt SM .
| 250t 25.0 ftf/,/; s . 40 0
25725 Bottom of borehole at 25.0 ft ALASMITY 21 A100 © —e




APPENDIX E

LAB RESULTS



; GRAIN SIZE DISTRIBUTION
NDD@lB g‘(%R;:PDgFP{(?;A(\) EEPARTMENT OF TRANSPORATION

gg;:::'tnl:::ttzf Transportation B|SMARCK, ND 58504

GRAIN SIZE - 20171219.GDT - 12/12/19 14:41 - F:\LAB\PROJECTS\GINT\1-006(025)022.GPJ

PROJECT NUMBER _NH-SS-1-006(025)022 L LOCATION _Morton County
PCN 22207
U.S. SIEVE OPENING IN INCHES | U.S. SIEVE NUMBERS | HYDROMETER
6 4 3 215 314 1/2 3 6 810 1416 20 30 40 50 60 100 140200
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GRAIN SIZE IN MILLIMETERS
COBBLES GRAVEL_ _SAND - SILT OR CLAY
coarse | fine coarse | medium | fine
BOREHOLE DEPTH| AASHTO Classification USCS Classification LL PL Pl Cc Cu
® LSS-1 2.0 A-6 (7) CL 34 19 15
X| LSS-2 2.0 A-7-6 (5) SC 41 21 20
A| LSS-3 2.0 A-7-6 (10) SC 50 22 28
*| LSS-4 2.0 A-7-6 (38) CH 68 20 48
®| LSS-5 2.0 A-7-6 (28) CH 60 22 38
BOREHOLE DEPTH| D100 D60 D30 D10 %Gravel | %Sand %Silt %Clay
® LSS-1 2.0 9.5 0.069 0.007 01 38.9 35.2 25.8
X| LSS-2 2.0 25 0.13 0.01 2.0 54.0 22.3 21.6
A| LSS-3 2.0 475 0.108 0.013 0.0 50.4 29.5 20.1
*| LSS-4 2.0 9.5 0.025 0.6 22.6 40.3 36.5
®| LSS-5 2.0 9.5 0.031 0.005 17 24.5 43.5 30.3
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GRAIN SIZE DISTRIBUTION

LOCATION _Morton County
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SILT OR CLAY

BOREHOLE DEPTH| AASHTO Classification

USCS Classification

LL

PL

PI

Cc Cu

LSS -6

2.0

A7-6 (22)

CH

51

20

31

LSS -7

2.0

A4 (0)

SM

NP

NP

NP

1.06 |24.73

LSS -8

2.0

A6 (8)

CL

36

18

18

LSS -9

2.0

A-7-6 (5)

SC

42

21
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2.0
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CL

36

18

18

BOREHOLE DEPTH| D100

D60

D30

D10

%Gravel

%Sand

%Silt

%Clay

LSS -6

2.0 9.5

0.035

0.006

0.2

26.5

45.7

27.6

LSS -7

2.0 9.5

0.127

0.026

0.005

0.1

56.4

33.8

9.8

LSS -8

2.0 9.5

0.076

0.009

0.3

40.1

36.5

23.1

LSS -9

2.0 9.5

0.125

0.014

0.2

55.6

22.8
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GRAIN SIZE DISTRIBUTION
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DEPTH
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USCS Classification
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PL

PI

Cc

Cu

LSS - 11

2.0

A-7-6 (36)

CH

60

18

42

LSS - 12

2.0

A-7-6 (27)

CH

51

21

30

SB - 13

2.0

A-4 (0)
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NP

NP

NP

SB - 13

4.0

A4 (0)

SM

NP
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NP
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21.68
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DEPTH| D100
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D10

%Gravel

%Sand

%Silt

%Clay

LSS - 11

2.0

9.5

0.015

0.5

17.4

36.9

45.3

LSS - 12

2.0

9.5

0.017

0.4

14.7

43.9

41.1

SB - 13

2.0

9.5

0.109

0.018

0.4

49.3

36.4

13.8

SB - 13
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0.021

0.005

0.0

50.1

39.8

10.1
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GRAIN SIZE DISTRIBUTION
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7.8

SB - 13
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0.3
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5.9

SB - 13
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2
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PERCENT FINER BY WEIGHT
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@|* > N O

SB - 14

6.0
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BOREHOLE

DEPTH| D100

D60

D30 D10 %Gravel

%Sand

%Silt

%Clay

SB - 13

21.0 4.75

0.0

6.5

23.1

70.4

SB - 13

24.0 4.75

0.008

0.0

11.9

34.8

53.4

SB - 14

2.0 9.5

0.113

0.022 0.3

51.3

37.2

11.3

SB - 14

4.0 25

0.195

0.096 0.008 1.0

79.4

11.2

8.4
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PROJECT NUMBER _NH-SS-1-006(025)022 L LOCATION _Morton County
PCN 22207
U.S. SIEVE OPENING IN INCHES | U.S. SIEVE NUMBERS | HYDROMETER
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GRAIN SIZE IN MILLIMETERS
COBBLES GRAVEL_ _SAND - SILT OR CLAY
coarse | fine coarse | medium | fine
BOREHOLE DEPTH| AASHTO Classification USCS Classification LL PL Pl Cc Cu
® SB-14 9.0 A-7-6 (52) CH 77 27 50
X| SB-14 11.0 A-7-6 (37) CH 71 24 47
A| SB-14 14.0 A-7-6 (22) CH 61 20 41
*x| SB-14 16.0 A-7-6 (71) CH 920 27 63
©| SB-14 19.0 A-7-6 (49) CH 71 28 43
BOREHOLE DEPTH| D100 D60 D30 D10 %Gravel | %Sand %Silt %Clay
® SB-14 9.0 25 0.01 01 8.6 43.1 48.2
X| SB-14 11.0 9.5 0.023 01 23.9 36.6 39.4
A| SB-14 14.0 475 0.07 0.0 39.2 29.5 31.4
*x| SB-14 16.0 475 0.013 0.0 31 55.7 41.2
®©| SB-14 19.0 475 0.015 0.0 3.3 60.9 35.8




" NORTH DAKOTA DEPARTMENT OF TRANSPORATION

N@DQIB 300 AIRPORT ROAD

North Dakota

Department of Transportation B|SMARCK, ND 58504

PROJECT NUMBER _NH-SS-1-006(025)022 L

GRAIN SIZE DISTRIBUTION

LOCATION _Morton County
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DEPTH

D100

D60
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%Sand

%Silt

%Clay

SB - 14

21.0

9.5

0.017

0.1

13.5

47.9

38.5

SB - 14

24.0
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0.029

0.006
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28.3
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0.129
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PROJECT NUMBER _NH-SS-1-006(025)022 L

PCN _22207

LOCATION _Morton County
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%Silt
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PROJECT NUMBER _NH-SS-1-006(025)022 L LOCATION _Morton County
PCN 22207
U.S. SIEVE OPENING IN INCHES | U.S. SIEVE NUMBERS | HYDROMETER
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GRAIN SIZE IN MILLIMETERS
COBBLES GRAVEL_ _SAND - SILT OR CLAY
coarse | fine coarse | medium | fine
BOREHOLE DEPTH| AASHTO Classification USCS Classification LL PL Pl Cc Cu
® SB-18 2.0 A4 (0) SM NP | NP | NP
X| SB-18 4.0 A-2-4 (0) SM NP | NP | NP | 3.11 |21.51
A| SB-18 6.0 A-7-6 (23) CH 54 18 36
*x| SB-18 9.0 A-7-6 (12) SC 55 22 33
®| SB-19 2.0 A4 (0) ML NP | NP | NP
BOREHOLE DEPTH| D100 D60 D30 D10 %Gravel | %Sand %Silt %Clay
® SB-18 2.0 9.5 0.111 0.019 0.2 51.0 34.0 14.8
X| SB-18 4.0 25 0.157 0.06 0.007 0.3 67.5 23.6 8.6
A| SB-18 6.0 9.5 0.038 0.7 30.8 34.6 33.9
*x| SB-18 9.0 9.5 0.113 0.013 04 51.0 26.9 21.8
®| SB-19 2.0 25 0.106 0.017 09 47.2 37.5 14.4
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PROJECT NUMBER _NH-SS-1-006(025)022 L

GRAIN SIZE DISTRIBUTION

LOCATION _Morton County

GRAIN SIZE - 20171219.GDT - 12/12/19 14:41 - F:\LAB\PROJECTS\GINT\1-006(025)022.GPJ

PCN 22207
U.S. SIEVE OPENING IN INCHES | U.S. SIEVE NUMBERS | HYDROMETER
6 4 3 215 134 1/2* 3 6 810 1416 20 30 50 60 100 140 200
100 [ : P ™ T [ [LRE
N : T I Y .
95 : : : S -
: : : ™ :
% : z z \\ :
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80 \X
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GRAIN SIZE IN MILLIMETERS
COBBLES GRAVEL_ _SAND - SILT OR CLAY
coarse | fine coarse | medium | fine
BOREHOLE DEPTH| AASHTO Classification USCS Classification LL PL Pl Cc Cu
® SB-19 4.0 A-2-4 (0) SM NP | NP | NP | 2.82 |21.92
x| SB-19 6.0 A-7-6 (3) SM 41 26 15
Al SB-19 9.0 A-7-6 (7) SC 48 24 24
*| SB-20 2.0 A-2-4 (0) SM NP | NP | NP | 3.95 |18.47
®| SB-20 4.0 A-2-4 (0) SM NP | NP | NP
BOREHOLE DEPTH| D100 D60 D30 D10 %Gravel | %Sand %Silt %Clay
® SB-19 4.0 9.5 0.163 0.058 0.007 1.4 66.2 24.7 7.7
x| SB-19 6.0 9.5 0.129 0.023 0.0 58.1 25.3 16.6
Al SB-19 9.0 9.5 0.12 0.014 0.2 54.3 251 20.5
*| SB-20 2.0 9.5 0.167 0.077 0.009 0.5 70.6 21.5 7.5
®| SB-20 4.0 9.5 0.166 0.051 1.8 65.2 21.7 1.3
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PROJECT NUMBER _NH-SS-1-006(025)022 L

PCN _22207

GRAIN SIZE DISTRIBUTION

" NORTH DAKOTA DEPARTMENT OF TRANSPORATION
A ) 300 AIRPORT ROAD

LOCATION _Morton County

U.S. SIEVE OPENING IN INCHES |
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BOREHOLE

DEPTH

AASHTO Classification

USCS Classification

LL

PL

PI

Cc

Cu

SB - 20

6.0
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BOREHOLE

DEPTH

D100 D60 D30

D10 %Gravel

%Sand

%Silt

%Clay
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9.5 0.093 0.009
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44.4
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23.1
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PROJECT NUMBER _NH-SS-1-006(025)022 L

PCN _22207

" NORTH DAKOTA DEPARTMENT OF TRANSPORATION
A ) 300 AIRPORT ROAD

GRAIN SIZE DISTRIBUTION

LOCATION _Morton County

U.S. SIEVE OPENING IN INCHES
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PROJECT NUMBER _NH-SS-1-006(025)022 L

" NORTH DAKOTA DEPARTMENT OF TRANSPORATION

GRAIN SIZE DISTRIBUTION

LOCATION _Morton County

PCN _22207

U.S. SIEVE OPENING IN INCHES
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PROJECT NUMBER _NH-SS-1-006(025)022 L
PCN _22207

GRAIN SIZE DISTRIBUTION

LOCATION _Morton County
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PROJECT NUMBER _NH-SS-1-006(025)022 L

GRAIN SIZE DISTRIBUTION

" NORTH DAKOTA DEPARTMENT OF TRANSPORATION
A ) 300 AIRPORT ROAD

LOCATION _Morton County

GRAIN SIZE - 20171219.GDT - 12/12/19 14:41 - F:\LAB\PROJECTS\GINT\1-006(025)022.GPJ

PCN 22207
U.S. SIEVE OPENING IN INCHES | U.S. SIEVE NUMBERS | HYDROMETER
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GRAIN SIZE IN MILLIMETERS
COBBLES GRAVEL_ _SAND - SILT OR CLAY
coarse | fine coarse | medium | fine
BOREHOLE DEPTH| AASHTO Classification USCS Classification LL PL Pl Cc Cu
® SB-22 21.0 A-7-6 (41) CH 63 24 39
X| SB-22 24.0 A-7-6 (42) CH 60 21 39
A| SB-23 2.0 A4 (0) SC-SM 22 18 4
*| SB-23 4.0 A4 (0) SM NP | NP | NP
®| SB-23 6.0 A4 (0) SM NP | NP | NP
BOREHOLE DEPTH| D100 D60 D30 D10 %Gravel | %Sand %Silt %Clay
® SB-22 21.0 9.5 0.015 01 7.2 54.9 37.8
X| SB-22 24.0 9.5 0.016 0.0 3.8 61.5 34.7
A| SB-23 2.0 9.5 0.113 0.017 0.5 50.5 33.9 15.1
*| SB-23 4.0 9.5 0.16 0.04 1.2 62.7 251 11.0
®| SB-23 6.0 9.5 0.138 0.028 04 58.6 28.0 13.0
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PROJECT NUMBER _NH-SS-1-006(025)022 L

" NORTH DAKOTA DEPARTMENT OF TRANSPORATION
A ) 300 AIRPORT ROAD

GRAIN SIZE DISTRIBUTION

LOCATION _Morton County

GRAIN SIZE - 20171219.GDT - 12/12/19 14:41 - F:\LAB\PROJECTS\GINT\1-006(025)022.GPJ

PCN 22207
U.S. SIEVE OPENING IN INCHES | U.S. SIEVE NUMBERS | HYDROMETER
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100 10 1 0.1 0.01 0.001
GRAIN SIZE IN MILLIMETERS
COBBLES GRAVEL_ _SAND - SILT OR CLAY
coarse | fine coarse | medium | fine
BOREHOLE DEPTH| AASHTO Classification USCS Classification LL PL Pl Cc Cu
® SB-23 9.0 A-2-4 (0) SM NP | NP | NP | 2.35 |21.50
X| SB-23 11.0 A-2-4 (0) SM NP | NP | NP | 413 |25.94
A| SB-23 14.0 A-2-4 (0) SM NP | NP | NP | 4.27 | 22.62
*| SB-23 16.0 A-3 (0) SP-SM NP | NP | NP | 0.80 | 3.09
®| SB-23 19.0 A-1-a (0) SW-SM NP | NP | NP | 1.10 |47.13
BOREHOLE DEPTH| D100 D60 D30 D10 %Gravel | %Sand %Silt %Clay
® SB-23 9.0 9.5 0.156 0.051 0.007 0.7 65.5 25.9 79
X| SB-23 11.0 25 0.218 0.087 0.008 5.8 69.1 17.8 7.2
A| SB-23 14.0 25 0.257 0.112 0.011 25 81.9 8.4 7.2
*| SB-23 16.0 25 0.247 0.126 0.08 4.2 88.6 4.7 24
®| SB-23 19.0 25 5.159 0.788 0.109 41.8 51.5 6.2 04
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PROJECT NUMBER _NH-SS-1-006(025)022 L

" NORTH DAKOTA DEPARTMENT OF TRANSPORATION
A ) 300 AIRPORT ROAD

GRAIN SIZE DISTRIBUTION

LOCATION _Morton County

GRAIN SIZE - 20171219.GDT - 12/12/19 14:41 - F:\LAB\PROJECTS\GINT\1-006(025)022.GPJ

PCN 22207
U.S. SIEVE OPENING IN INCHES | U.S. SIEVE NUMBERS | HYDROMETER
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GRAIN SIZE IN MILLIMETERS
COBBLES GRAVEL_ _SAND - SILT OR CLAY
coarse | fine coarse | medium | fine
BOREHOLE DEPTH| AASHTO Classification USCS Classification LL PL Pl Cc Cu
® SB-23 21.0 A-1-b (0) SM NP NP NP | 1.30 [271.34
x| SB-23 24.0 A-3 (0) SP-SM NP NP NP | 0.57 | 8.86
Al SB-24 2.0 3.72 | 28.13
*x| SB-24 4.0 A4 (2) CL-ML 26 20 6
©| SB-24 6.0 A-7-6 (30) CL 49 21 28
BOREHOLE DEPTH D100 D60 D30 D10 %Gravel | %Sand %Silt %Clay
® SB-23 21.0 25 2.951 0.204 0.011 34.9 47.8 9.9 7.4
x| SB-23 24.0 25 0.689 0.174 0.078 13.2 77.6 8.4 0.7
Al SB-24 2.0 9.5 0.156 0.057 0.006 0.3 67.2 23.0 9.5
*x| SB-24 4.0 4.75 0.048 0.009 0.0 31.6 49.2 19.3
®©| SB-24 6.0 9.5 0.015 0.0 4.3 58.8 36.9
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GRAIN SIZE DISTRIBUTION

LOCATION _Morton County

PCN _22207
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A ) 300 AIRPORT ROAD

GRAIN SIZE DISTRIBUTION

LOCATION _Morton County

U.S. SIEVE OPENING IN INCHES |

6 4 3 215

U.S. SIEVE NUMBERS

|
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5

/

0

[

100
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1

GRAIN SIZE IN MILLIMETERS

0.1

0.01

0.001

COBBLES

GRAVEL

SAND

coarse

| fine coarse |

medium

| fine

SILT OR CLAY

BOREHOLE DEPTH

AASHTO Classification

USCS Classification

LL

PL

PI

Cc Cu

SB - 24

21.0

A3 (0)

SP-SM

NP

NP

NP

0.56 | 7.75

SB - 24

24.0

A-2-4 (0)

SM

NP

NP

NP

1.36 | 10.92

SB - 25

2.0

A6 (3)

CL

29

17

12

SB - 25

4.0

A6 (3)

CL

30

17

13
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SB - 25

6.0

A6 (4)

CL

29

15

14

BOREHOLE DEPTH

D100 D60

D30

D10

%Gravel

%Sand

%Silt

%Clay

SB - 24

21.0

25 0.647

0.174

0.083

18.6

74.3

3.9

3.2

SB - 24

24.0

25 0.391

0.138

0.036

18.3

69.2

8.6

3.9

SB - 25

2.0

9.5 0.114

0.012

24

46.3

29.1

22,2

SB - 25

4.0

25 0.113

0.012

3.0

45.7

30.4

21.0
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SB - 25

6.0

9.5 0.118

0.012

1.9

48.0

29.0

21.0
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GRAIN SIZE DISTRIBUTION

" NORTH DAKOTA DEPARTMENT OF TRANSPORATION

A ) 300 AIRPORT ROAD

Department of Transportation B|SMARCK, ND 58504

PROJECT NUMBER _NH-SS-1-006(025)022 L
PCN _22207

LOCATION _Morton County
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100
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0.1

GRAIN SIZE IN MILLIMETERS

0.001

COBBLES

GRAVEL

SA

ND

coarse |

fine

coarse |

medium

| fine

SILT OR CLAY

BOREHOLE

DEPT

H

AASHTO Classification

USCS Classification

LL

PL

PI

Cc Cu

SB - 25

9.0

A6 (10)

CL

37

15

22

SB - 25

11.0

A-7-6 (25)

CH

57

15

42

SB - 25

14.0

A-2-4 (0)

SP-SM

NP

NP

NP

0.72 | 24.56

SB - 25

16.0

A-1-a (0)

SW-SM

NP

NP

NP

1.18 | 60.13

@|* > N O

SB - 25

19.0

A4 (0)

ML

NP

NP

NP

BOREHOLE

DEPT

H D100

D60

D30

D10 %Gravel

%Sand

%Silt

%Clay

SB - 25

9.0

25

0.07

0.005

0.5

38.8

30.0

30.8

SB - 25

11.0

9.5

0.042

5.0

30.3

22,9

41.8

SB - 25

14.0

25

0.934

0.159

0.038 22,9

65.1

6.9

5.1

SB - 25

16.0

25

6.207

0.871

0.103 44.0

48.5

4.2

3.3
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SB - 25

19.0

9.5

0.099

0.015

0.1

47.3

37.2

15.4
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North Dakota

Department of Transportation B|SMARCK, ND 58504

PROJECT NUMBER _NH-SS-1-006(025)022 L

GRAIN SIZE DISTRIBUTION

LOCATION _Morton County

PCN _22207

U.S. SIEVE OPENING IN INCHES

6 4 3 215

100 T T
95

U.S. SIEVE NUMBERS
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35
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5

0

100
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1

GRAIN SIZE IN MILLIMETERS

0.1

0.01

0.001

COBBLES

GRAVEL

SAND

coarse

| fine

coarse | medium

| fine

SILT OR CLAY

BOREHOLE DEPTH

AASHTO Classification

USCS Classification

LL

PL

PI

Cc

Cu

SB - 25 21.0

A4 (0)

ML

NP

NP

NP

SB - 25 24.0

A4 (0)

SM

NP

NP

NP

1.97

25.88

SB - 26 2.0

A-4 (0)

ML

NP

NP

NP

SB - 26 4.0

A4 (0)

SM

NP

NP

NP
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SB - 26 6.0

A4 (0)

ML

NP

NP

NP

BOREHOLE DEPTH

D100

D60 D30

D10

%Gravel

%Sand

%Silt

%Clay

SB - 25 21.0

9.5

0.106 0.019

0.8

48.8

38.7

11.7

SB - 25 24.0

25

0.144 0.04

0.006

0.7

62.4

274

9.5

SB - 26 2.0

9.5

0.097 0.014

0.6

46.0

35.6

17.8

SB - 26 4.0

9.5

0.126 0.023

1.1

53.9

33.6

11.4
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SB - 26 6.0

9.5

0.098 0.018

0.1

46.9

40.0

13.0
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PCN 22207
U.S. SIEVE OPENING IN INCHES | U.S. SIEVE NUMBERS | HYDROMETER
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0 N : .
100 10 1 0.1 0.01 0.001
GRAIN SIZE IN MILLIMETERS
COBBLES GRAVEL_ _SAND - SILT OR CLAY
coarse | fine coarse | medium | fine
BOREHOLE DEPTH| AASHTO Classification USCS Classification LL PL Pl Cc Cu
® SB-26 9.0 A-1-b (0) SM NP | NP | NP | 0.92 [388.28
X| SB-26 11.0 A-2-4 (0) SM NP | NP | NP | 4.09 | 25.67
A| SB-26 14.0 A-2-4 (0) SM NP | NP | NP | 1.77 |67.34
*| SB-26 16.0 A-1-b (0) SM NP | NP | NP | 1.16 {100.86)
®| SB-26 19.0 A-7-6 (5) SC 47 23 24
BOREHOLE DEPTH| D100 D60 D30 D10 %Gravel | %Sand %Silt %Clay
® SB-26 9.0 25 2.627 0.128 0.007 30.8 46.2 14.5 8.5
X| SB-26 11.0 25 0.272 0.109 0.011 8.1 74.0 9.7 8.1
A| SB-26 14.0 25 0.832 0.135 0.012 17.6 64.8 10.6 7.0
*| SB-26 16.0 25 1.452 0.156 0.014 20.2 63.1 10.5 6.1
®| SB-26 19.0 9.5 0.139 0.023 0.5 59.0 22.8 17.7
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PROJECT NUMBER _NH-SS-1-006(025)022 L

PCN _22207

' NORTH DAKOTA DEPARTMENT OF TRANSPORATION

NDDOT

GRAIN SIZE DISTRIBUTION

LOCATION _Morton County

U.S. SIEVE OPENING IN INCHES

100
95

6 4 3 215 134 12
. : |

3 6
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GRAIN SIZE IN MILLIMETERS

0.1

0.01

0.001

COBBLES

GRAVEL

SAND

coarse | fine

coarse |

medium |

fine

SILT OR CLAY

BOREHOLE

DEPTH

AASHTO Classification

USCS Classification

LL | PL

PI

Cc Cu

®| SB-26

21.0

A4 (0)

SM

NP | NP

NP

1.47 | 24.62

X| SB-26

24.0

A4 (0)

SM

NP | NP

NP

1.09 | 25.19

BOREHOLE

DEPTH| D100

D60

D30

D10

%Gravel

%Sand

%Silt

%Clay

®| SB-26

21.0 9.5

0.138

0.034

0.006

0.3

60.2

30.0

9.5

X| SB-26

24.0 9.5

0.127

0.026

0.005

0.0

56.7

33.4

9.9
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PROJECT NUMBER _NH-SS-1-006(025)022 L LOCATION _Morton County
PCN 22207
145 \
\
140 3
AN
\
135 N\
. Curves of 100% Saturation
130 \ for Specific Gravity Equal to:
\ 2.80
125 \
2.70
/% N\
120 & | \, 2.60
7aSSE=SoxN
115 F/ - B
| y 4 SN
¢ —
110 7,
&7 N\
105
100 .
g. N
N 95
= \\
z N
S 90 ‘\\
QD:
85
80
|
75 |
0 10 20 WATER CONTENT, % 30 40
BOREHOLE DEPTH|AASHTO Classification USCS Description
® LSs-1 2.0 A6 (7) SANDY LEAN CLAY(CL)
X| LSS-2 2.0 A-7-6 (5) CLAYEY SAND(SC)
A| LSS-3 2.0 A-7-6 (10) CLAYEY SAND(SC)
x| LSS-4 2.0 A-7-6 (38) FAT CLAY with SAND(CH)
®| LsSs-5 2.0 A-7-6 (28) FAT CLAY with SAND(CH)
o LSS-6 2.0 A-7-6 (22) FAT CLAY with SAND(CH)
BOREHOLE DEPTH Test Method LL PL Pl Max DD | Optimum WC
® LSS-1 2.0 AASHTO T-180 Method A | 34 19 15 |121.2 PCF 11.9 %
X| LSS-2 2.0 AASHTO T-180 Method A | 41 21 20 |121.8 PCF 11.3%
Al LSS-3 2.0 AASHTO T-180 Method A | 50 22 28 |123.2PCF 11.2%
*x| LSS-4 2.0 AASHTO T-180 Method A | 68 20 48 |117.3 PCF 13.7 %
®| LSS-5 2.0 AASHTO T-180 Method A | 60 22 38 [114.6 PCF 14.3 %
& LSS-6 2.0 AASHTO T-180 Method A | 51 20 31 [117.2 PCF 13.3%
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PROJECT NUMBER _NH-SS-1-006(025)022 L LOCATION _Morton County
PCN _22207
145 \
\
140 .
N\
\
135 A\
. Curves of 100% Saturation
130 \ for Specific Gravity Equal to:
AN 2.80
125 \
2.70
/ \\
120 \ 2.60
Z \
2NN
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&
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N\
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100 N
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= \\
2 N
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5
85
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75 |
0 10 20 \yaTeR CONTENT, % 30 40
BOREHOLE DEPTH|AASHTO Classification USCS Description
® LSS-7 2.0 A-4 (0) SILTY SAND(SM)
x| LSS-8 2.0 A6 (8) SANDY LEAN CLAY(CL)
A LSS-9 2.0 A-7-6 (5) CLAYEY SAND(SC)
x| LSS-10 2.0 A6 (11) SANDY LEAN CLAY(CL)
®| LSS-11 2.0 A-7-6 (36) FAT CLAY with SAND(CH)
& LSS-12 2.0 A-7-6 (27) FAT CLAY with SAND(CH)
BOREHOLE DEPTH Test Method LL PL Pl Max DD | Optimum WC
® LSS-7 2.0 AASHTO T-180 Method A| NP | NP | NP |122.6 PCF 11.0 %
X| LSS-8 2.0 AASHTO T-180 Method A | 36 18 18 |122.4 PCF 12.0 %
Al LSS-9 2.0 AASHTO T-180 Method A | 42 21 21 (122.6 PCF 11.8 %
*| LSS-10 2.0 AASHTO T-180 Method A | 36 18 18 |121.5PCF 12.0 %
®| LSS-11 2.0 AASHTO T-180 Method A | 60 18 42 |118.2 PCF 13.2%
& LSS-12 2.0 AASHTO T-180 Method A | 51 21 30 |117.7 PCF 13.5%
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Department of Transportation BISMARCK, ND 58504

PROJECT NUMBER _NH-SS-1-006(025)022 L LOCATION _Morton County

PCN 22207

I . . . [Maximum| USCS Water Avg. Dry Satur- .

Borehole Depth | oo P et (i‘]fne) e | Cimestonton ass- C?Lz‘;”t cvég‘i%eét D(epncsfi)ty a(to'/")” Aot
LSS -1 2.0 34 19 15 9.5 61 A-6 (7) CL 19.0 | 17.7
LSS -1 3.0 12.8 | 17.7
LSS -1 4.0 126 | 17.7
LSS -1 5.0 12.0 | 17.7
LSS -1 6.0 10.9 | 17.7
LSS -1 7.0 209 | 17.7
LSS -1 8.0 252 | 17.7
LSS -1 9.0 18.9 | 17.7
LSS -1 10.0 272 | 17.7
LSS -2 2.0 41 21 20 25 44 A-7-6 (5) SC 18.7 | 14.9
LSS -2 3.0 17.7 | 14.9
LSS -2 4.0 17.3 | 14.9
LSS -2 5.0 145 | 14.9
LSS -2 6.0 12.7 | 14.9
LSS -2 7.0 10.8 | 14.9
LSS -2 8.0 14.4 | 14.9
LSS -2 9.0 12.8 | 14.9
LSS -2 10.0 15.5 | 14.9
LSS -3 2.0 50 22 28 4.75 50 |A-7-6 (10) SC 13.7 | 14.6
LSS-3 3.0 13.5 | 14.6
LSS-3 4.0 13.1 | 14.6
LSS -3 5.0 12.3 | 14.6
LSS-3 6.0 15.2 | 14.6
LSS-3 7.0 16.0 | 14.6
LSS -3 8.0 16.1 | 14.6
LSS-3 9.0 15.6 | 14.6
LSS-3 10.0 16.1 | 14.6
LSS -4 2.0 68 20 48 9.5 77 |A-7-6 (38) CH 18.2 | 224
LSS -4 3.0 37.7 | 224
LSS -4 4.0 257 | 224
LSS -4 5.0 341 | 224
LSS -4 6.0 252 | 224
LSS -4 7.0 16.7 | 224
LSS -4 8.0 146 | 224
LSS -4 9.0 15.0 | 224
LSS -4 10.0 145 | 224
LSS -5 2.0 60 22 38 9.5 74 |A-7-6 (28) CH 30.2 | 22.7
LSS-5 3.0 23.7 | 22.7
LSS -5 4.0 221 | 22.7
LSS-5 5.0 19.2 | 22.7
LSS-5 6.0 222 | 22.7
LSS -5 7.0 20.3 | 22.7
LSS-5 8.0 241 | 22.7
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Department of Transportation BISMARCK, ND 58504

PROJECT NUMBER _NH-SS-1-006(025)022 L LOCATION _Morton County

PCN 22207

I . . . [Maximum| USCS Water Avg. Dry Satur- .

Borehole Depth | oo P et (i‘]fne) e | Cimestonton ass- C?Lz‘;”t cvég‘i%eét D(epncsfi)ty a(to'/")” Aot
LSS-5 9.0 21.7 | 22.7
LSS -5 10.0 211 | 22.7
LSS-6 2.0 51 20 31 9.5 73 |A-7-6 (22) CH 295 | 215
LSS-6 3.0 15.1 | 215
LSS -6 4.0 21.8 | 215
LSS-6 5.0 189 | 215
LSS -6 6.0 171 | 215
LSS -6 7.0 19.1 | 215
LSS-6 8.0 209 | 215
LSS -6 9.0 294 | 215
LSS -6 10.0 214 | 215
LSS -7 2.0 NP | NP NP 9.5 44 A-4 (0) SM 16.6 | 20.0
LSS -7 3.0 13.8 | 20.0
LSS -7 4.0 13.0 | 20.0
LSS -7 5.0 17.5 | 20.0
LSS -7 6.0 15.1 | 20.0
LSS -7 7.0 37.0 | 20.0
LSS -7 8.0 26.7 | 20.0
LSS -7 9.0 17.7 | 20.0
LSS -7 10.0 22.3 | 20.0
LSS -8 2.0 36 18 18 9.5 60 A-6 (8) CL 15.2 | 23.7
LSS -8 3.0 20.4 | 23.7
LSS -8 4.0 23.0 | 23.7
LSS-8 5.0 18.3 | 23.7
LSS -8 6.0 22.9 | 23.7
LSS-8 7.0 184 | 23.7
LSS -8 8.0 21.7 | 23.7
LSS -8 9.0 33.3 | 23.7
LSS -8 10.0 40.1 | 23.7
LSS-9 2.0 42 21 21 9.5 44 A-7-6 (5) SC 14.7 | 191
LSS -9 3.0 221 | 19.1
LSS-9 4.0 20.2 | 19.1
LSS -9 5.0 18.8 | 19.1
LSS -9 6.0 18.3 | 19.1
LSS-9 7.0 19.1 | 19.1
LSS -9 8.0 19.0 | 19.1
LSS -9 9.0 19.9 | 19.1
LSS-9 10.0 20.1 | 19.1
LSS -10 2.0 36 18 18 9.5 70 A-6 (11) CL 22.3 | 24.9
LSS -10 3.0 21.7 | 24.9
LSS -10 4.0 23.8 | 24.9
LSS -10 5.0 24.3 | 24.9
LSS -10 6.0 24.7 | 24.9
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PROJECT NUMBER _NH-SS-1-006(025)022 L LOCATION _Morton County

PCN 22207

I . . . [Maximum| USCS Water Avg. Dry Satur- .

Borehole Depth | oo P et (i‘]fne) e | Cimestonton ass- C‘z[,z‘)*”t Cvc\)(lg;t?rr\t D(epncsfi)ty a(t.,'/")” Aot
LSS -10 7.0 226 | 24.9
LSS -10 8.0 26.5 | 24.9
LSS -10 9.0 285 | 249
LSS -10 10.0 29.3 | 24.9
LSS - 11 2.0 60 18 42 9.5 82 |A-7-6 (36) CH 25.0 | 28.3
LSS - 11 3.0 28.3 | 28.3
LSS - 11 4.0 27.0 | 28.3
LSS - 11 5.0 26.9 | 28.3
LSS - 11 6.0 325 | 28.3
LSS - 11 7.0 29.5 | 28.3
LSS - 11 8.0 27.6 | 28.3
LSS - 11 9.0 27.8 | 28.3
LSS - 11 10.0 30.5 | 28.3
LSS -12 2.0 51 21 30 9.5 85 |A-7-6 (27) CH 35.1 | 271
LSS -12 3.0 221 | 271
LSS -12 4.0 271 | 271
LSS -12 5.0 23.1 | 271
LSS -12 6.0 31.7 | 271
LSS -12 7.0 26.9 | 27.1
LSS -12 8.0 255 | 271
LSS -12 9.0 23.6 | 27.1
LSS -12 10.0 28.3 | 27.1
SB-13 2.0 NP | NP NP 9.5 50 A-4 (0) ML 15.6 | 15.6
SB-13 4.0 NP | NP NP 4.75 50 A-4 (0) SM 175 | 175
SB-13 6.0 NP | NP NP 4.75 50 A-4 (0) ML 28.8 | 28.8
SB-13 9.0 NP | NP NP 9.5 38 A-4 (0) SM 24.1 | 24.1
SB-13 11.0 NP | NP NP 25 33 A-2-4 (0) SM 22.0 | 22.0
SB-13 14.0 NP | NP NP 2 17 A-2-4 (0) SM 40.3 | 40.3
SB-13 16.0 | 113 | 24 89 4.75 92 |A-7-6 (93) CH 31.7 | 31.7
SB-13 19.0 | 101 | 28 73 4.75 96 |A-7-6 (82) CH 26.8 | 26.8
SB-13 21.0 92 27 65 4.75 94 |A-7-6 (71) CH
SB-13 24.0 77 27 50 4.75 88 |A-7-6 (50) CH 375 | 375
SB-14 2.0 NP | NP NP 9.5 48 A-4 (0) SM 211 | 211
SB-14 4.0 NP | NP NP 25 20 A-2-4 (0) SM 9.9 9.9
SB-14 6.0 85 27 58 4.75 95 |A-7-6 (64) CH 542 | 54.2
SB-14 9.0 77 27 50 25 91 |A-7-6 (52) CH 445 | 44.5
SB-14 11.0 71 24 47 9.5 76 |A-7-6 (37) CH 295 | 295
SB-14 14.0 61 20 41 4.75 61 |A-7-6 (22) CH 315 | 315
SB-14 16.0 a0 27 63 4.75 97 |A-7-6 (71) CH 33.1 | 331
SB-14 19.0 71 28 43 4.75 97 |A-7-6 (49) CH 33.1 | 33.1
SB-14 21.0 70 26 44 9.5 86 |A-7-6 (42) CH 36.2 | 36.2
SB-14 24.0 68 26 42 25 78 |A-7-6 (35) CH 312 | 31.2
SB-15 2.0 NP | NP NP 9.5 45 A-4 (0) SM 16.1 | 16.1
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SB-15 4.0 NP | NP NP 9.5 43 A-4 (0) SM 25.0 | 25.0
SB-15 6.0 NP | NP NP 9.5 47 A-4 (0) SM 28.3 | 28.3
SB-15 9.0 NP | NP NP 9.5 44 A-4 (0) SM 29.7 | 29.7
SB-15 11.0 NP | NP NP 9.5 48 A-4 (0) SM 23.1 | 23.1
SB-15 14.0 NP | NP NP 9.5 39 A-4 (0) SM 23.6 | 23.6
SB-16 2.0 NP | NP NP 25 45 A-4 (0) SM 19.7 | 19.7
SB-16 4.0 NP | NP NP 9.5 45 A-4 (0) SM 175 | 17.5
SB-16 6.0 NP | NP NP 25 52 A-4 (0) ML 34.0 | 34.0
SB-16 9.0 NP | NP NP 9.5 45 A-4 (0) SM 21.1 | 211
SB-16 11.0 NP | NP NP 9.5 43 A-4 (0) SM 18.5 | 18.5
SB-16 14.0 NP | NP NP 25 30 A-2-4 (0) SM 23.6 | 23.6
SB-17 2.0 NP | NP NP 9.5 54 A-4 (0) ML 18.8 | 18.8
SB-17 4.0 NP | NP NP 9.5 51 A-4 (0) ML 176 | 17.6
SB-17 6.0 NP | NP NP 4.75 42 A-4 (0) SM 251 | 25.1
SB-17 9.0 NP | NP NP 9.5 37 A-4 (0) SM 23.9 | 23.9
SB-17 11.0 NP | NP NP 9.5 44 A-4 (0) SM 334 | 334
SB-17 14.0 NP | NP NP 4.75 21 A-2-4 (0) SM 243 | 24.3
SB-18 2.0 NP | NP NP 9.5 49 A-4 (0) SM 19.5 | 19.5
SB-18 4.0 NP | NP NP 25 32 A-2-4 (0) SM 254 | 254
SB-18 6.0 54 18 36 9.5 69 |A-7-6 (23) CH 39.5 | 395
SB-18 9.0 55 22 33 9.5 49 |A-7-6 (12) SC 26.6 | 26.6
SB-19 2.0 NP | NP NP 25 52 A-4 (0) ML 219 | 21.9
SB-19 4.0 NP | NP NP 9.5 32 A-2-4 (0) SM 21.8 | 21.8
SB-19 6.0 41 26 15 9.5 42 A-7-6 (3) SM 235 | 235
SB-19 9.0 48 24 24 9.5 46 A-7-6 (7) SC 216 | 21.6
SB-20 2.0 NP | NP NP 9.5 29 A-2-4 (0) SM 194 | 194
SB-20 4.0 NP | NP NP 9.5 33 A-2-4 (0) SM 15.1 | 151
SB - 20 6.0 32 19 13 9.5 55 A-6 (4) CL 23.7 | 23.7
SB-20 9.0 49 21 28 9.5 63 |A-7-6 (16) CL 30.1 | 30.1
SB - 21 2.0 NP | NP NP 25 42 A-4 (0) SM 19.1 | 19.1
SB - 21 4.0 32 16 16 9.5 54 A-6 (5) CL 27.5 | 27.5
SB - 21 6.0 33 17 16 9.5 59 A-6 (7) CL 29.1 | 29.1
SB - 21 9.0 31 18 13 9.5 57 A-6 (5) CL 20.8 | 20.8
SB - 21 11.0 28 19 9 25 55 A-4 (2) CL 21.3 | 21.3
SB - 21 14.0 27 22 5 9.5 42 A-4 (0) SM 225 | 225
SB - 21 16.0 56 22 34 9.5 84 |A-7-6 (30) CH 344 | 344
SB - 21 19.0 52 26 26 9.5 87 |A-7-6 (25) CH 32.1 | 321
SB - 21 21.0 46 22 24 9.5 88 |A-7-6 (22) CL 256 | 25.6
SB - 21 24.0 38 20 18 4.75 66 A-6 (10) CL 215 | 215
SB-22 2.0 26 20 6 9.5 56 A-4 (1) CL-ML | 224 | 224
SB-22 4.0 NP | NP NP 9.5 43 A-4 (0) SM 204 | 204
SB-22 6.0 NP | NP NP 4.75 32 A-2-4 (0) SM 14.0 | 14.0
SB - 22 9.0 NP | NP NP 9.5 19 A-2-4 (0) SM 6.9 6.9
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SB-22 11.0 73 18 55 25 87 |A-7-6 (51) CH 29.2 | 29.2
SB-22 14.0 45 28 17 9.5 74 |A-7-6 (13) ML 245 | 245
SB-22 16.0 63 28 35 9.5 90 |A-7-6 (36) CH 38.6 | 38.6
SB-22 19.0 51 38 13 4.75 43 A-7-5 (3) SM 36.2 | 36.2
SB-22 21.0 63 24 39 9.5 93 |A-7-6 (41) CH 312 | 31.2
SB-22 24.0 60 21 39 9.5 96 |A-7-6 (42) CH 23.7 | 23.7
SB-23 2.0 22 18 4 9.5 49 A-4 (0) | SC-SM | 15,5 | 155
SB-23 4.0 NP | NP NP 9.5 36 A-4 (0) SM 13.6 | 13.6
SB-23 6.0 NP | NP NP 9.5 41 A-4 (0) SM 18.2 | 18.2
SB-23 9.0 NP | NP NP 9.5 34 A-2-4 (0) SM 10.0 | 10.0
SB-23 11.0 NP | NP NP 25 25 A-2-4 (0) SM 14.8 | 14.8
SB-23 14.0 NP | NP NP 25 16 A-2-4 (0) SM 154 | 154
SB-23 16.0 NP | NP NP 25 7 A-3 (0) | SP-SM | 27.0 | 27.0
SB-23 19.0 NP | NP NP 25 7 A-1-a (0) | SW-SM | 15.6 | 15.6
SB-23 21.0 NP | NP NP 25 17 A-1-b (0) SM 29.6 | 29.6
SB-23 24.0 NP | NP NP 25 9 A-3 (0) | SP-SM | 38.9 | 38.9
SB-24 2.0 9.5 32 12.7 | 12.7
SB-24 4.0 26 20 6 4.75 68 A-4 (2) CL-ML | 28.6 | 28.6
SB-24 6.0 49 21 28 9.5 96 |A-7-6 (30) CL 412 | 41.2
SB-24 9.0 48 17 31 9.5 84 |A-7-6 (26) CL 328 | 32.8
SB-24 11.0 NP | NP NP 9.5 53 A-4 (0) ML 34.1 | 341
SB-24 14.0 NP | NP NP 9.5 16 A-2-4 (0) SM 8.1 8.1
SB-24 16.0 30 18 12 25 46 A-6 (2) SC 264 | 26.4
SB-24 19.0 NP | NP NP 25 10 A-3 (0) | SP-SM | 24.3 | 24.3
SB-24 21.0 NP | NP NP 25 7 A-3 (0) | SP-SM | 24.7 | 24.7
SB-24 24.0 NP | NP NP 25 13 A-2-4 (0) SM 12.0 | 12.0
SB-25 2.0 29 17 12 9.5 51 A-6 (3) CL 16.4 | 164
SB-25 4.0 30 17 13 25 51 A-6 (3) CL 19.6 | 19.6
SB-25 6.0 29 15 14 9.5 50 A-6 (4) CL 19.3 | 19.3
SB-25 9.0 37 15 22 25 61 A-6 (10) CL 50.5 | 50.5
SB-25 11.0 57 15 42 9.5 65 |A-7-6 (25) CH 3.7 3.7
SB-25 14.0 NP | NP NP 25 12 A-2-4 (0) | SP-SM | 22.2 | 22.2
SB-25 16.0 NP | NP NP 25 7 A-1-a (0) | SW-SM | 16.6 | 16.6
SB-25 19.0 NP | NP NP 9.5 53 A-4 (0) ML 23.8 | 23.8
SB-25 21.0 NP | NP NP 9.5 50 A-4 (0) ML 29.8 | 29.8
SB-25 24.0 NP | NP NP 25 37 A-4 (0) SM 271 | 271
SB - 26 2.0 NP | NP NP 9.5 53 A-4 (0) ML 13.9 | 139
SB - 26 4.0 NP | NP NP 9.5 45 A-4 (0) SM 10.7 | 10.7
SB - 26 6.0 NP | NP NP 9.5 53 A-4 (0) ML 146 | 14.6
SB - 26 9.0 NP | NP NP 25 23 A-1-b (0) SM 16.2 | 16.2
SB - 26 11.0 NP | NP NP 25 18 A-2-4 (0) SM 249 | 249
SB - 26 14.0 NP | NP NP 25 18 A-2-4 (0) SM 25.8 | 25.8
SB - 26 16.0 NP | NP NP 25 17 A-1-b (0) SM 21.0 | 21.0
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SB - 26 19.0 | 47 | 23 24 9.5 41 A-7-6 (5) SC 26.1 | 26.1
SB - 26 21.0 | NP | NP NP 9.5 40 A-4 (0) SM 224 | 224
SB - 26 240 | NP | NP NP 9.5 43 A-4 (0) SM 221 | 221
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