APPENDIX B - REPORT OF PRELIMINARY SOIL BORINGS
TESTING

INTRODUCTION

The following report is from the soil borings completed on the Dickinson Theodore Roosevelt Regional
Airport in February of 2014. This report provides useful information on the existing pavement section

subbase depth, condition, and the soils underneath the pavement section.
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Material Testing Services, LLC

February 27, 2014

Attn: Mr, Charlie Baker

Dickinson Municipal Airport Authority
c/o KL

PO Box 1157

Bismarck, North Dakota 58502

re; PRELIMINARY SOIL TESTING
RUNWAY EXPANSION
DICKINSON THEODORE ROOSEVELT REGIONAL AIRPORT
DICKINSON, NORTH DAKOTA
LAB NO. 14-019

Dear Mr. Baker:

Enclosed is the report of the preliminary soil testing conducted at the Dickinson Municipal
Airport. The work was conducted In general accordance with the solicitation for the project.

A total of 12 soil horings were drilled for the project along proposed taxiway and runway.
This report contains the logs of the borings and the evaluation of the soil conditions
encountered at the site. The soil samples will be stored at the laboratory for at least 14 days
from the report date at which time they will be discarded,

Please call me if you have any questions or comments concerning this report.

Sincerely,
MATERIAL TESTING SERVICES, LLC

Rusten R.L. Roteliuk, PE
Geotechnical Engineer

P.O. Box 634 P.O. Box 14516 2 0. Box 1002

Minot, North Dakota 58702 Grand Forks, North Dakota 58208 Williston, North Dakota 55802

3 704.852.5553 704.746-6398 Appendix B - Repor.},ﬁﬁilf@?lﬁégoil Testing



TABLE OF CONTENTS

TNEFOQUCTION avvre et iee e et e e crae s s rare s e sne s srsren e smmne s snr s e e k848 boR SRS a bt s bbb E b e s s bAdR R0 E R R L b 1
PrOCEAUIES 1o vetireereerstsreersisteisasiaarererstasserenesessaserasiansesserareasastnesintebesstssntssassinessataasessanarisns srnnins 1
3, SUbsurface ODSENVATIONS . e b e 1
3.1 Existing Bituminous Pavement and Aggregate Base ..., 2
3.2 SUBEratde SOIIS o e e e aa 3
3.3 GFOUNIWALET . it e re et e s e s e r e s nnrs s b d e beer A H e e A s s b0 0L LV LR R LI R SRR LSRR R SR s p b 4
4, Laboratory Evaluation. ... s e i 5
5, Conclusions and Recommendations ... eiriersermoesirerinen e e ey s 6
5.1 Existing Subgrade CondiIoNS ... ettt e s 6
5.2 Areas To Be Expanded or ReCONSIrUCTed. ... i 7
APPENDIX A Site Sketch, Profile, Boring Logs, Terminclogy Used on Logs

Soil Classification Chart

APPENDIX B Laboratory Reports

Material Testing Services, LLC

Appendix B - Report of Preliminary Soil Testing



Report of Preliminary Soil Testing

Proposed Dickinson Municipal Airport Runway Expansion— Dickinson, North Dakota
Laboratory Number 14-019

1. introduction

The work was conducted in general accordance with the solicitation for the soil testing
services for the project. The soil testing was conducted to aid in the design and construction

of the taxiway and runway expansion at the Dickinson Municipal Airport.

2. Procedures

The field work was conducted on January 22 and 23, 2014. The borings were drilled at the
locations staked by KU. A site sketch 'showihg boring locations is included in Appendix A.

The borings were backfilled on the day of drilling.

A total of 12 borings were planned for the project. Six borings were drilled for the taxiway
and six borings for the runway. All twelve were accessible and drilled. The borings were
drilled with standard penetration split-spoon methods, in accordance with ASTM D 1586.
Solls were classified in accordance with ASTM Visual-Manual methods {ASTM D 2488),
Additional information regarding drilling proce'dures and soils classification is given on the

sheets included in Appendix A.

3, Subsurface Observations

Information on the subsurface conditions is given on the attached boring logs., The logs
include: descriptions and classifications of soils encountered, the depths to noted soil
changes, water level measurements, and soil test resuits, Standard penetration resistance
values are given in the N columns of the logs. A sheet included in Appendix A describes
symbols and descriptive terminology used on the -boring logs. Also included in Appendix A is

a soil classification chart.
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Page 2

The seil conditions encountered in this exploration may not be typical of the conditions
across the site. Particularly on sites with fill, soil conditions may vary significantly within

small distances.

3.1.Existing Bituminous Pavement and Aggregate Base

Bituminous pavement was encountered at the surface of six of the borings, The pavement
thicknesses ranged from approximately 2.5 Inches to 6.5 inches, but were generally 510 6
inches. The lowest measured pavement thickness was at boring 6 and was measured to be

approximately 2.5 inches thick.

The aggregate base material helow the pavement consisted of silty sand with a little gravel

{SM). The aggregate base thicknesses ranged from approximately 6 inches to 17.5 inches,

but were generally around 6 to 7 Inches.

The following table lists the thicknesses of the asphalt pavement and aggregate base

encountered in the borings.

Asphalt Agg Base
) Thickness* Thickness*
Boring L )
(in.) {in.)
1 nfa nfa
2 nfa nfa
3 nfa n/a
4 6.0 12.0
5 n/a n/a
G 2.5 6.0
7 6.5 17.5
8 n/a nfa
9 5.25 7.0
16 5.25 _ 7.0
11 n/a n/a
12 6.0 6.0

*Measurements are approximate
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Laboratory Number 14-019
Page 3

3.2.Subgrade Soils

Fill was encountered below the pavement and aggregate base layers in all of the borings
that extended through the pavement {boring 4, 6, 7, 9, 10, and 12). Fill soils were also
identified in all of the remainder of the borings except boring 1. The fill consisted of mostly
sandy lean clay (CL) and clayey sa.nd (SC) that contained pockets of tt;psoil. The fill in boring
6 consisted of mostly silty sand (SM) and sandy fat clay (CH}. The depth of fill encountered
ranged from approximately 2 feet to 6.5 feet. Borings 3, 5, and 11 encountered a surficial
layer of topsoil (OL) fill. Boring 1 encountered a surficial layer of topsoil that extended to

approximately 2 feet below the surface.

The following table represents the amount of fill and topseil encountered in the borings.

Depth to Bottom of Depth to Bottom of Fill
Boring Topsoil {feet) (feet)
i 2.0 n/a
2 n/a 4.0
3 1.0 ‘ 3.0
4 n/a 6.5
5 0.6 6.5
6 nfa 3.0
7 nfa 5.5
8 n/a 2.0
9 n/a 5.5
10 n/a 4.0
11 0.5 2.0
12 nfa 4.0

*Layer of topsoil below fill.

Generally, below the fill and at depths greater than 3 to 4 feet below the surface, the
naturally deposited soils consisted of mostly fat clay (CH) and shale with a textural

classification of fat clay. The clays contained some lenses and laminations of silt and sand,
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with notable layers of silty sand {SM) and sand with silt (SP-SM) in borings 1, 3, and 6. Other
notable naturally deposited soil types encountered in our exploration included clayey sand
(SC) (borings 1, 5, and 11}, silty clay (CL-ML) {borings 3 and 8}, and lean clay {CL} {boring4).
Based on the standard penetration resistance {“N”} values, the natural clays ranged from
soft to very hard, but were generally firm to hard in consistency. The natural deposited

sands and sand with silts were generally medium dense to dense in consistency.

Mo cobbles and boulders were encountered during drilling. However boulders and cobbles

could be encountered during excavations.

3.3.Groundwater
Groundwater measurements were taken at the completion of drilling. No groundwater

entered any of the borings prior to backfilling.

Water levels can be expected to fluctuate both yearly and seasonally. The water levels at
the time of construction may differ significantly from those encountered during our
exploration program. Long term monitoring of the groundwater was not included in the

scope of services,

Laboratory Evaluatiqn

The soil samples obtained and classified in the field were returhed to the lahoratory and
examined for verification of the field c!assificatibn. After reviewing the soils, in-situ
moisture contents were determined on selected soil samples at depths greater than one
foot below the ground surface. Moisture content tests were conducted on the subgrade
soils. The moisture contents ranged from 13% to 22% on the clay samples. One test
perfarmed on a silty sand tested 9% moisture. Moisture test results to the nearest 1

percent are noted on the attached boring logs.
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Three composite bulk samples of the clayey subgrade soils were tested for particle-size,
Atterberg limits, moisture-density relationship, and laboratory California Bearing Ratio
(CBR). Soils for Bulk 1 were collected from 4 to 7 feet in borings 1, 2, 3, and 5; soils for Bulk
2 were collected from borings 6 and 11 from 1 to 5 feet; and soils for bulk 3 were collected
from borings 10 and 12 from depths of 2 to 5 feet. Three CBR points were tested for each
sample. For each set, the soil was remolded to approximately 95% of standard Proctor
density (ASTM D 698) at moisture contents of 3% below optimum, at optimum, and 3%
above optimum moisture content. The CBR penetration tests were performed after the 96

hour soaking for swell determination. The test report sheets are attached in Appendix B,

The lowest CBR values were achieved when remolded below and above optimum moisture.
The highest values were achieved when remolded near the optimurn moisture content.
Generally, swell increased with lower initial molsture contents and changes in moisture
content after soaking were also greatest when soils were remolded at lower moisture

contents.

The followlng is a summary of the subgrade test results:

Bulk 1 CL 111.2 16.2 30 14 17
-3% 2.9 2.7
at 4.7 4.1
+3 2.9 2.5
Bulk 2 CL 108.7 18.0 39 18 21 :
-3% ‘ 14 1.4
at 4.1 4.1
+3 29 2.7
Bulk3 CL 107.1 19.3 .46 17 29
-3% 2.3 1.8
at 33 2.8
+3 1 3.0 2.5
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Conclusions and Recommendations

5.1.Existing Subgrade Conditions

The existing non-organic soils on the site are considered poor to fair as subgrade soils for
pavements. In addition, the subgrade soils are frost susceptible; therefore, some frost
movement and/or frost damage can he expected during the life of the pavement. Since the
existing subgrade soils are susceptible and will soften due to moisture and frost penetration,
it is imperative that adequate drainage be provided/maintained to remove surface water

that could penetrate the surface.

It is our understanding that the existing pavement has performed satisfactorily and
therefore the subgrade has also performed satisfactorily. We assumed that the subgrade
below the aggregate base was prepared and the existing fill was placed with compaction
control. Judging from laboratory tests, we estimate that the in-situ CBR values of exisfing
subgrade soils below the aggregate base range from approximately 2.0 to 3.0. Based on the
soil conditions encountered in the borings, laboratory tests and our experience with similar
soils, it is our opinion that a maximum design CBR value of 2.5 should be used for the

existing subgrade conditions.

5.2.Areas To Be Expanded or Reconstructed
If there are areas to be expanded or removed and reconstructed, the subgrade should be

prepared as described below.

Again, since the existing subgrade soils are frost susceptible and will soften due to moisture
and frost penetration, it is imperative that adequate drainage be provided/maintained to
remove surface water that could penetrate the surface. Care should also be taken during

construction to prevent excessive drying or wetting of the subgrade soils prior to surfacing.

10
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in new construction areas, topsoil should be removed from the surface. In areas to be
reconstructed, we assume that the pavement and aggregate base material will be removed
and salvaged. Once the topsoil or surfacing is removed, the exposed subgrade should then
be thoroughly scarified and disked a minimum of six inches deep and moisture conditioned
to between 2 percent below and 2 percent above optimum. The soils should then be
compacted to at least 95 % of standard Proctor density {ASTM D 698). In addition, the
subgrade should be proof rolied with a heavy wheeled vehicle {such as a loaded dump truck)

to detect soft spots. Soft spots should be stabilized prior to placing new fill or base course.

Based on the data reviewed, the Asphalt Institute Manual MS 1 and our experience with
similar projects, we recommend that a CBR value of 2.5 be used for the existing clayey

subgrade soils,

All fills and fill operations for the project should be evaluated by a qualified soils engineering

firm prior to and during placement.

If earthwork is done during periods of freezing temperatures, we recommend protecting the
fill from freezing once it has been placed. No frozen soils should be used as fill and fill
should not be plated on frozen ground. Earthwork could be difficult in the spring or late fall

when conditions are often cool and wet.

The existing subgrade soi]s were generally sandy lean clays (CL). From past experience,
these types of subgrade soils can become very soft and unstable in the spring when frost is
coming out of the ground. Particularly if site work Is performed in spring or early summer, It
may be necessary to scarify and rework more than the 6 inches to stabilize the subgrade and

provide a stable platform for new fill or pavements.

11
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This report was written by:

Jake Wieland, EIT

This report was reviewed by:

> S

Rusten R.L. Roteliuk, PE
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Appendix A

Site Sketch
Profile and Boring Logs
Symbols and Descriptive Terminology used on Logs
Soil Classification Chart
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MATERIAL TESTING SERVICES, LLC RORINGNUMBER 1 SHEET 1 OF 1
Box 634 .
. PROJECT Runway Expansion
Minot, North Dakota 58702 e
,(701) 852.5553 PROJECT LOCATION Dle.l]lSOil, North Dakota
PROJECTNUMBER ~ 14-019
SOIL BORING RECORD START DATE 1/22/14  FINISHDATE  1/22/14
- ol SAMPLE TEST RESULTS
iy Q| = m
o RS v ES B M
g ol B ol § | H g alESa®ilel u
Qo SOIL DESCRIPTION " § a GEOLOGY o {% 3] E o e E E E 5ois 3
o) ol 5 & Holo B a2 HGleRloRgE]
Eﬂg % 1o Hﬁ > SBQHHHEQEﬂ
& s MAe A lzm m S8|"HMH &
= E—g w0 O
]
Topsoil, Organic Lean Clay, dark brown, - 0.0 Topsoil SB F*Frozer
frozen, (OL} ]
2.0 ]
-2.0| Clayey Sand, brown, frozen to 3' then moist, 7’ Mixed Alluvium 5B 8
80 %
-4.9) Sand with Silt, brown, fine to medium Coarse Alluvium sB | | 12
grained sand, moist, medium dense, (SP-SM) X
- 2
-5.0
6.5
-6.5| Silty Sand, Hght brown with gray mottling, Golden Valley
fine to medium grained sand, & few laminations |11  Formation ||
of clay, moist, medium dense, (SM) SNk 58 14
sB | 28
» 1¢ |
~-1¢.,6
11.0
~1%.0! End of Boring
NM =None Measurable
DRILLER cw SAMPLED | CASING |CAVE-IN| DRILLING WATER
4 FA 1 8 DATE TIME DEFTH DEPTH DEPTE | MUD LEVEL | LEVEL
FETHED g L/22/2014 1245 il ¢.0 e
LOGGER HD "
REVIEWER W E é
DRILL RIG CME 45
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MATERIAL TESTING SERVICES, LLC

Box 634
- Minot, North Dakota 58702
(701) 852-5553

PROIECT

BORING NUMBER

2 SHEET 1 OF 1
Runway Expansion

PROJECTLOCATION Dickinson, North Pakota

PROJECTNUMBER  14-019
SOIL BORING RECORD START DATE 1/22/14  FINISHDATE 1/22/14
-0 ol - SAMPLE TEST RESULTS
fsaly e Q| =&
[ 2l O -~
[1 o —_ ! ®] ot o
RE Ol & al § |8 ElgaESlarios &
=0 SOIL DESCRIPTION H £ i GEOLOGY HIAE v 12 5 H 2B g 2
a |4 Hb|E22enn &
o B C| =y ol 152 B BmmmmotHﬂ:H
ol gl 2 B = QEAEEEREE] |
" g| WA Az Mm g3iHasl &
I E‘t} 5] ol HE A
: 0
Fill, mostly Sandy Lean Clay, brovwn and dark 0.0 I'Fn 8B F*Frozen
brown mixed, a trace of gravel, pockets of
topsoil, a few fine roots, frozen, (CL)
5 7 13
2.0
-2.0| Fill, mostly Clayey Sand, brown and dark SB F*Frozer
brown mixed, a frace of gravel, traces of topsoil,
a few fine roots, frozen, (SC)
4.0
~4.0| Shale, highly weathered, light brown, 7 Golden Valley 5B 21
nurnercus lenses and laminations of silt and / Formation
sand, dry to moist, hard to very hard, (Textural /
Classification: Fat Clay (CH)) %— 5.8
7 |
/ SB X 46
% 8B |\ | 28
/_ 10 ]
/ -10.0
%
~11.9 End of Boring
NM =None Measurable
DRILLER oW " SAMPLED | CASING |CAVE-IN| DRILLING WATER
g g DATE TIME DEPTE DEPTE DEPTH | MUD LEVEL | ILEVEL
METEOD 4" FA E
1/22/2014 1310 1l 10.7 N
LOGGER HD i
REVIEWER JW g §
DRILL RIG CME 45
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MATERIAL TE%TINS ‘:{SERVICES, LLC BORING NUMBER 3 SHEET 1 OF 1
00X .
. PROJECT Runway Expansicn
Minot, North Dakota 58702 -
(701) 852-5553 PROJECT LOCATION chklnsoﬂ, North Dakota
PROJECTNUMBER  14-019
SOIL BORING RECORD START DATE 1/22/14  FINISHDATE  1/22/14
- w] w SAMPLE TEST RESULTS
o Ql =m ¢
B4~ H| O & o D
Ay . H o — L] E+ [ ¢o wiues| O
5i = Ol &= ol § |8 k|yalm—|a®iBe] u
a o SOIL DESCRIPTION Hl oo GEOLOGY Bz oy (8 nlEaRPEE TS a
s Al & & S8 ald 2EERERBeine| &
S 2 54 GlE D IE agapaSded)
« = s = A 9 iz m €7 Bl &
P 0 O
) Q
Fill, mostly Organic Lean Clay, dark brown, 0.0 e 5B F*Frozed
frozen, (OL)
1.0
~1.90; Fill, mostly Sandy Lean Clay, brown and dark E
brown mixed, a trace of gravel, pockets of
topsoil, frozen, (CL)
" T SB F*Frozer
3. .
~3.0 Shale, highly weathered, light brown, lenses ? Golden Valley
and laminations of silt, frozen, (Textural / Formation
. Classification: Fat Clay (CH)) 4 | /
-4.0| Silty Clay, light brown, numerous lenses and i §B 28
laminations of silt, dry, hard, (CL-ML)
L 3 ]
-5.0
%
o
6. 7
-6.5| Silty Sand, light brown, fine to medium pal
grained sand, a few laminations of clay, dry, 1 N |
medium dense to dense, (SM) ex ) SB 39
X ss | | 30
10.0 SRS 10
-12.0; Shale, highly weathered, light brown, y -10.9
numerous lenses and laminations of silt, dry, * /
1.0 hard, (Textural Classification: Fat Clay (CH)) é
-1%.0j End of Boring
NM = None Measurable
DRILLER cw SAMPLED | CASING |CAVE-IN| DRILLING WATER
2 A DATE TIME DEPTH DEPTH DEPTH | MUD LEVEL | LEVEL
METHOD 4" FA E
1/22/2014 1340 11 19.2 Y
LOGGER Hb .
REVIEWER Jw E é
DRILL RIG CME 45
ADPEnaix B - REeport of Prenminary Son 1estng
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MATERIAL TESTING SERVICES, LLC BORING NUMBER 4 SHEET 1 oF'1
Box 634 .
. PROJECT Runway Expansion
M‘“"t’(l,fg{)t%g?g‘s’% 58702 PROJECTLOCATION Dickinson, North Dakota
PROJECTNUMBER  14-019
SOIL BORING RECORD START DATE 1/22/14  FINISHDATE 1/22/14
= Wl SAMPLE TEST RESULTS
m Q] z2 g
H o~ Hi Ok ] -
Ry o~ — v H QO\O wloe! o
m = O B of g |8 B|ygiE—aljgIid
ao SOIL DESCRIPTION Hl &= GEOLOGY HiZl o5 |2 5 ldre B a
s gy =6 S A | Y 2 EElsERelne] 2
S 2| 58 “1 . | 2FRgERERE 5
2R S =A O = S8 HmH &
w1 1 0 O
&= L 0
6" Asphalt 9.0 [Tl SH F¥Frozer
0.5
-0.5| 12" Basc-Course, mostly Sitty Sand, dark
brown, a litile gravel, fine to coarse grained R N
15 sand, frozen, (SM)
~1.50 Fill, mostly Sandy Lean Clay, brown and dark 19
brown mixed, a tfrace of gravel, traces of topsoil, | |
frozen to 4' then moist, (CL} 5B X **Frozer
i ] sa | | 10
L 5 | X
~5.0
6.5
~6.5| Lean Clay, light gray, numerous lenses and Golden Valley
laminations of silt, moist, firm to hard, {CL) i _| Formation ||
SB 11
SB | f 20
- 10 |
~10.0
11.0
-1%.0| End of Boring
NM = None Measurable
DRILLER cw w SAMPLED CASING CAVE-IN DRILLING WATER
H DATE TIME DEPTH DEPTE DEPTH HUD LEVEL LEVEL
METHOD 4" EA E
1/22/2014 1525 11 10,9 ™
LOGGER HD [
REVIEWER W g
DRILL RIG CME 45
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MATERIAL TE%TING(§4SERVICES, LLC BORING NUMBER. 5 SHEET 1 OF 1
0X .
. PROJECT Runway Expansion
Minot, North Dakota 58702 o :
(701) 852-5553 PROJECT LOCATION DlelnSOll, North Dakota
PROJECTNUMBER  14-019
SOIL BORING RECORD START DATE 1/22/14  FINISHDATE 1/22/14
-0 wl| - . SAMPLE TEST RESULTS
M O| = R
E4 Hf O ke ~ _| -
AN /- — <2 ] o ol
[ ol o ol G| Flgalmoia®loel s
o0 SOIL DESCRIPTION al & s GEOLOGY Bzl o 1B 5lEaRPglE | 2
£ a | d B ED e ] &
mEe O B\ f rai L] IR Emmm[ﬂOlHQ:H
e g 34 Sl L SENEERERE &
=i S| M e A |z m g3|7H | &
] g w Q
G
Fill, mestly Organic Lean Clay, dark brown, 0. T SB F*Frozer
0.6} frozen, (OL)
~0.8 Fill, mostly Sandy Lean Clay, brown and dark
brown mixed, a trace of gravel, frozen to 5' then 3 -
dry, (CL)
i 7 SB F¥EFrozer
i 1 sB | | 29
- 2
-5.0
| . - 1
6.5
-6.5 Shale, highly weathered, light brown, lenses ? Golden Valley
and laminations of silt, dry, hard, {Textural /H _| Formation |
S 5B 19
- Classification: Fat Clay (CH)) é
=7.5 Clavey Sand, light brown, numerous lenses f/
and laminations of silt and clay, dry, hard to / | _
very hard, (SC) %
Z SB | | 40
4 19 ]
% -190.90
11.0 %
-11.0 End of Boring
NM = None Measurable
DRILLER W SAMPLED | CASING |CAVE-IN| DRILLING WATER
4 8 DATE TIME DEPTH DEPTH DEPTH | MUD LEVEL LEVEL
METHOD 4" FA g
L/22/200d 1420 11 10.4 o
LOGGER HD o
REVIEWER JW g é
DRILL RIG CME 45
Appendix B - Report of Preliminary Soil Testing
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MATERIAL TE%TIN‘%‘SERVICES, LLC BORINGNUMBER =~ 6 SHEET 1 OF 1
00X .
, PROJECT Runway Expansion
h Dakota 587 -
Muwt,(l?g;)t 852%5223 02 PROJECT LOCATION Dickinson, North Dakota
PROJECTNUMBER  14-019
SOIL BORING RECORD START DATE 1/23/14  FINISHDATE 1/23/14
S E 8 - SAMPLE TEST RESULTS
H
B~ 2O n E SR i P P
R Ol & o g B Bl alm—a®BE)
6o SOIL DESCRIPTION | €= | GEOLOGY 21zl 8|8 sEBPesT R .
o L 5l g & L1018 & |d EiEEREBRu|len| &
B gl on B | PO ERGERE|SE
S| e
o e 2| @A ol = S QEFHIRH] &
i 0 I
= 0
0.3] 2.5" Asphalt 0-0 TFill SB FErozer
=C.3| g" Base-Course, mostly Silty Sand, brown, a
0 < little gravel, fine to coarse grained sand, frozen,
_0'7‘MSM) [ 0 E 10
Fill, mostly Silty Sand, light brown, fine to
5 medium grained sand, frozen, (SM)
~2.0; Fill, mostly Sandy Fat Clay, light brown and | SB F*Frozen
dark brown mixed, a few asphait fragments,
3.0 frozen, (CH)
-3.0| Silty Sand, light brown, fine to medium iy Coarse Alluvium
grained sand, frozen, (SM) ES
4.0
-4.0) Shale, highly weathered, fight brown with / Golden Valley 5B 14
gray moftling, numerous lenses and laminations / Formation
of silt, a few lenses of silty sand, moist, firm to /
very hard, (Textural Classification: Fat Clay / - 5.2
(CHp %
é ] sB | | 39
% s8 | | 26
/ - 19 |
% ~10.0
Z
-11.0; End of Boring
NM =None Measurable
DRILLER cw SAMPLED | casiNg |CAVE-IN| DRILLING | WATER
g A DATE TIME DEPTH DEPTHE DEPTH | MUD EEVEL | LEVEL
METHOD 4" FA g
t/23/2014 1035 11 10.8 Y]
LOGGER HD o
REVIEWER Jw E ﬁ
DRILL RIG CME 45
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MATERIAL TE%TIN6(§4SERVICES, LLC BORINGNUMBER 7 SHEET 1 OF 1
00X .
Minot, North Dakota 58702 iigmg o g}n;:;’ay Exlsa"sl‘l"n’i .
(701) 852-5553 JECT LOCATION 1CKInson, ort akota
PROJECTNUMBER  14-019-
SOIL BORING RECORD START DATE 1/22/14  FNISHDATE 1/22/14
-0 ol - SAMPLE TEST RESULTS
o e ol =25
o [ O Iy oy TNV
o H ~— — €3] = ] oo o ol
M = Ol o TS ] IO S R VRN 1= Fa Rt b bl I
= 8 SOIL DESCRIPTION 3 § m GEOLOGY = E o [B &R EE T b4
£ A | GREZDL R &
e Ol M|y I K Y BmmmmotHn:H
s 2 14 S8 L |5 SEREEEERE 4
% =Tl Btz | 25 THMHEL S
H ) OF A R
| o
6.5" Asphalt 0.0 TH $B F*Frozen
0.6
-0.6! 17,5" Base-Course, maostly Silty Sand, dark
brown, a little gravel, frozen, (SM) - -
2.0
-2.0| Fill, mostly Sandy Lean Clay, brown and dark I 3B F*Frozen
brown mixed, a little gravel, pockets of topsoil,
frozen to 3.5' then moist, (CL)
" ] sB | | 20
- 5]
-5.0
5.5
~5.5| Shale, highly weathered, light brown, ? Golden Valley
numerous lenses and laminations of silt and silty /F | Formation -
sand, dry to moist, hard to very hard, (Textural /
Classification: Fat Clay (CH)) %
é' T SB X 22
é sB | | 31
%F 1070
"-11.0| End of Boring
NM =None Measurable
DRILLER oW SAMPLED | CASING }CAVE-IN| DRILLING WATER
o E DATE TIME DEPTH DEPTE BEPTH | MUD LEVEL LEVEL
YE'THOD 4" FA g
1/22/2014 1555 11 19,9 104
LOGGER HD “ é
REVIEWER Jw g é
DRILEL RIG CME 45
Appendix B - Report of Preliminary Soil Testing
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MATERIAL TESBTIN6(§ 4SERVICES, LLC BORING NUMBER 8 SHEET 1 oF 1
[1).4 ‘
. PROJECT Runway Expansion
Minot, North Dakota 58702 I
’(701) 852-5553 PROJECTLOCATION Dickinson, North Dakota
PROJECTNUMBER  14-019
SOIL BORING RECORD START DATE 1/22/14  FINISHDATE 1/22/14
-5 ol - SAMPLE TEST RESULTS
m @) A Q
& — 2| 8 R =~ ~
£ Ok | = ool lom]| —
a8 2l &= gt |8 HlgaEoefEElu
20 SOIL DESCRIPTION Homom GEOLOGY 212 o |2 SEEREE | @
b Al BB = 0 B i o
o £ ol @& S8 & | 2 EzGARRas| &
& al 5 & @ = o EsL R
by B A = 2 EAIGEIREEE] o
= fa gl ™ A = m 2o HARE &
SR 2 3 Al 2
0
Fill, mostiv Sandy Lean Clay, brown and dark 0.0 Tr SB FrErozear
brown mixed, a trace of gravel, frozen, (CL)
2.0
-2.9| Siity Clay, light brows, lenses and Fine Alluvium 5B 19 2z
laminations of silt, frozen to 3' then moist, firm, -
{CL-ML)
3 ] sB [ | 10
T -5.07] X
6.5
~6.5| Shale, highly weathered, light brown with rust / Golden Valley
color mottling, lenses and laminations of silt and /,_ _| Formation L
silty sand, moist, firm to hard, (Textural / s8 14
Classification: Fat Clay (CH)) %
% SB | | 20
/_ 0]
/ -10.0
Z
-11.6¢| End of Boring
NM = None Measurable
DRILLER cw SAMPLED | CASING |CAVE-IN| DRILLING WATER
2 & | pame TIME DEPTH DEPTH | DEPTH | MUD LEVEL | LEVEL
METROD 4" FA g
1 /22/2014 1455 11 10.5 Y]
LOGGER HD o
REVIEWER v § é
DRILL RIG CME 45

ApPpPENdiX B - REport of Prenminary Som 1estng
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MATERIAL TE%TIth 4SERVICES, LLC BORINGNUMBER 9 SHEET 1 OF 1
0x .
. PROJECT Runway Expansion
Minot, North Dakota 58702 . 1.
(701) 852-5553 PROJECTLOCATION Dickinson, North Dakota
PROJECTNUMBER  14-019
SOIL BORING RECORD START DATE 1/22/14  FINISHDATE  1/22/14
-a w| - SAMPLE TEST RESULTS
m Q| = &
=~ H O O B
B H o~ ~ 8 B il &
S Ol g 21 & | B By gme T T
/o SOIL DESCRIPTION Hl &= GEOLOGY 2i& v |2 S lEmlEEHTIE n
a0 3l £ 8 S8 8 |2 2EEEEBEe &
Gl chER= “E LT SEREEREEE .
e gl & e 2 |l=m m QEFHMEl &
= 5 0 or A 43
0
5.25" Asphalt 0.07FFilt SB F+Frozer
¢.5
=G.5| 7" Base-Course, mostly Silty Sand, dark '
1.0} brown, a little gravel, fine'to coarse grained E
-1 -0\sand, frozen, (SM)
Fill, mostly Sandy Lean Clay, brown and dark
brown mixed, a little gravel, traces of topsoil, a
few asphalt fragments, frozen to 4' then moist, i 7 SB F*Frozer
(CL) X
i 7 sa | | 25
- 5.3
5.5
-5.5| Shale, highly weathered, light brown, ? Golden Valley
numerous lenses and laminations of sift, moist, /L _i Formation I
soft fo firm, (Textural Classification: Fat Clay /
€y %
% $B | | 12
/ 10
/ -10.0
-11.90| End of Boring
NM =None Measurable
DRILLER ow SAMPLED | CASING |CAVE-IN| DRILLING WATER
I E DATE TEME DEPTH DEPTH DEPTH HMUD LEVEL LEVEL
METHOD 4" FA E :
2| 1/22/2014 1630 11 11.1 U]
LOGGER HD n: §
REVIEWER JFW E %
DRILL RIG CME 45

Appendix B - Report of Préliminary Soil Testing
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MATERIAL TESTING SERVICES, LLC BORING NUMBER 10 SHEET 1 OF 1
Box 634 .
. PROJECT Runway Expansion
Minot, North Dakota 58702 oy
(701) 852-5553 PROJECT LLOCATION DlelHSﬂn, North Dakota
PROJECTNUMBER  14-019
SOIL BORING RECORD START DATE 1/22/14  FINISHDATE 1/22/14
- ol SAMPLE TEST RESULTS
m Ql = i
£~ 916k n o ) e Pl S
a8 ol & ol G |8 Blxal@Sinz|Qe] o
a0 SOIL DESCRIPTION A g = GEOLOGY 28 o = SIS a5 SH =9 2
& & al o BRI S lEREESYLg] T
> £l = A Al e | . o8 EHHAE 8
H &) of = A
| 0
o 3257 Asphalt 6.0 Tl sB F*Frozer]
.5
-0.5; 7" Base-Course, mostly Silty Sand, dark
1.0¢ brown, a little gravel, fine to coarse grained N
-1. 0\sand, frozen, (SM) /
Fill, mostly Sandy Lean Clay, brown and dark
brown mixed, a trace of gravel, traces of topsoil, |
frozen, (CL) I 8B FrFrozer 16
4.0 X
-4.0| Shale, highly weathered, light brown, 7 | Golden Valley N 18
numerous lenses and laminations of silt and silty / Formation
sand, dry to moist, hard to very hard, (Textural /
Classification: Fat Clay (CH)) %L 5.8
é‘ ) SB X 23
% ‘ sB 4 | 31
/ B 19 |
% -10.0
Z
-11.0 End of Boring
NM =None Measurable
DRILLER cwW SAMPLED | CASING |CAVE-IN| DRILLING WATER
. g 8 DATE TIME DEPTH DEPTH | DEBTH | MUD LEVEL | LEVEL
HETHOD E 1/22/2014 1700 11 10.8 e
LOGGER HD o
REVIEWER Yy E é
PRILL RIG CME 45
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™

MATERIAL TE%ngfERWCES, LIL.C BORING NUMBER 11 SHEET 1 oOfF 1
0x .
. PROJECT Runway Expansion
Minot, North Dakota 58702 1
’(701) 852-5553 PROJECT LOCATION Dickinson, North Dakota
PROJECTNUMBER  14-019
SOIL BORING RECORD START DATE 1/23/14  FINISHDATE 1/23/14
S —g ol <~ SAMPLE TEST RESULTS
B 2 8B -
£ e R L Hotl “oloee| o
[ Ol o al |8 By alE—n®l® w
Qo SOIL DESCRIPTION Hloas g GEOLOGY B lE o | B GEapl2EE n &
o o 2B SR & |2 2EEEARulan] &
sh 2 28 =lEl S|P SERIERERE &
L = 2 l=z m Sg|"HMEl &
H A _ in &
o]
Fill, mostly Organic Lean Clay, dark brown, 0.0 TF 5B F*Frozer
0-5| frozen, (OL)
"0.3 Fill, mostly Sandy Lean Clay, brown and dark
brown mixed, a few fine roots, traces of topsoil, B i
frozen, (CL)
2.0
~2.9) Clayey Sand, brown to light brown, % Mixed Alluvium $8 5
-3.0] Fat Clay, light brown, numerous lenses and ? Tine Alluvium
Iaminations of silt, frozen to 4' then moist, soft, /
(€t /
%L “ sB | | 7
7 .. y
/ 5.9
~6.5( Shale, highly weathered, light brown, ? Golden Valley
numerous lenses and laminations of silt, moist, /# _| Formation e
hard, (Textural Classification: Fat Clay (CH)) % sB 26
% $8 b | 22
/_ 10 |
/ -1¢.¢
11.0 é
-11.0; End of Boring
NM =None Measurable
DRILLER cw SAMPLED | CASING | CAVE-IN| DRILLING WATER
2 A DATE TIME DEPTE DESTH DEPTH | MUD LEVEL LEVEL
METHOD 4" FA g
4 1/23/2014 1100 11 10.4 04
LOGGER HD [+
3]
REVIEWER W E é
DRILL RIG CME 45
Appendix B - Report of Preliminary Soil Testing
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MATERIATL TE%T]Ng‘tSERVICES, LLC BORING NUMBER 12 SHEET 1 OF 1
00X .
. PROJECT Runway Expansion
Min kota 58702 e
Ot’gg{)ﬂégﬁssﬁ 0 PROJECTLOCATION Dickinson, North Dakota
PROJECTNUMBER  14-019
SOIL BORING RECORD START DATE 1/22/14  FINISHDATE  1/22/14
= ol . SAMPLE TEST RESULTS
i Ty Q| =
B Hi O M oy RS [,
fy b v L D MGy S
Ba Ol i al o mmmgf{éugggiy
2o SOIL DESCRIPTION H oo GEOLOGY Rilal v |2 HEpREE TR a
s 2l B S8 2|2 2EEEERaE 2
B 3 M BRl TR QR RnpmbaY
5 R 2| R A Sle e By TI8ERARE 8
NI [ O
= B ¢
5 o Gl Asphalt 0.0 T §B F*Frozeq
.5
-0.5] 6" Base-Course, mostly Silty Sand, dark
1.0 browm, a little gravel, fine to coarse grained i
~1.0] \sand, frozen, (SM) /
Fill, mostly Sandy Lean Ciay, brown and dark
brown mixed, a trace of gravel, pockets of fat |
clay, traces of topsoil, frozen, (CL) T 5B kfFrozen 14} 35 | 14
4.0
-4.0| Shale, highly weathered, light brown, ? Golden Valley SB 15
numerous lenses and laminations of silt and silty / Formation
sand, moist, firm to hard, (Textural /
Classification: Fat Clay (CH)) %_ s B
él— | i
7 |
% SB X 23
% sB {1 28
/_ 10 |
/ -10.0
o %
-11.0| End of Boring
NM =None Measurable
DRILLER oW SAMPLED | CASING | CAVE-IN| DRILLING WATER
2 B DATE TIME DEPTH DEPTE | DEPTH | MUD LEVEL | LEVEL
METHOD 4" FA g
N/22/2014 1725 11 10.8 51
LOGGER HD o
REVIEWER JW E
DRILL RIG CME 45

Appendix B - Report of Preliminary Soil Testing




SYMBOLS AND DESCRIPTIVE TERMINOLOGY
ON TEST BORING LOG

SYMBOLS FOR DRILLING AND SAMPLING

SYMBOLS FOR LABORATORY TESTS

Symbol Description

HSA 3 1/4" 1D, hollow stem auger

FA 4", 8" or 10" diameter flight auger
HaA 2", 4" or 6" hand auger

DC 2 1/2", 4" 5" or 6" steel drive casing
RC Size A, B or N rotary casing

PD Pipe drill or cleanout tube

CS Continuous splif barrel sampling

DM Drilling mud

TW Jesting water

SB 2" O.D. split barrel sampling

_L 2 172" or 3 1/2" O.D. 8B liner sample
T 2" or 3" thin walled tube sample

3TP 3" thin watled tube using pitcher sampler

_TO 2" or 3" thin walled tube using Osterberg sampler
W Wash sample

B Bag sample

p Test pit sample

_Q BQ, NQ, or PQ wireline system
X A¥X, BX, or NX double tube barrel

N Standard penetration test, blows per foot

CR Core recovery, percent

WL Water level

s ‘Water level

NMR  No measurement recorded, primarily due to presence of drilling
or coring Auid

Symbol Description

W ‘Water content

B Dy density - pounds per cubic foot
L Liquid limit - ASTM** D 4318

PL Plastic limit - ASTM D 4318

—- Inserts in Last Colama {Qu or RQD} -—

Qu Unconfined compressive strength, psf - ASTM D 2166
Pq Penetrometer reading, tsf

Ts Torvane reading, tsf

G Specific gravity

SL Shrinkage limits - ASTM D 427

QcC Organic content - Combustion method

sP Swell pressure, tsf

S Percent swell under pressure

F3 Free swell, percent

83 Shrink swell, percent

pH Hydrogen ion content - Meter Method

sC Sulfate content, parts/miltion or mg/l

cC Chloride content, parts/million or mg/

C* One dimensional consolidation - ASTM D 2435
Qc* Triaxial compression

DS.* Direct shear - ASTM D 3080

K* Coefficient of permeability, cm/sec

DH* Double hydrometer - ASTM D 4221
Ma* Particle size analysis - ASTM D 422

R Laboratory electrical resistivity, ohm-cm - ASTM G 57

E* Pressuremeter deformation modutus, tsf

PM* Pressuremeter test

VS* Field vane shear - ASTM D 2573

IR* Infiltrometer test - ASTM D 3385

RQD Rock quality designation, percent

* Results shown on attached data sheet or graph

e ASTM designates American Society for Testing and Materials

DESCRIPTIONS OF N-VALUES VS, SOIL PROPERTIES

DESCRIPTIONS OF SOIL CONDITIONS

N Value Density N Value Consistency
0-4 Very loose 0-4 Very soft
5-10 Loose 5-8 Soft

11-30 Medium dense 9-15 Fim
31-50 Pense 16-30 Hard

Over 50 Very dense Over 30 Very hard

Condition Description

Lamination Up to 1/2" thick stratum

Layer 12" to 6" thick siratum

Dry Powdery, no noticeable water

Moist Below saturation

Wet Saturated, above liquid limit

Waterbearing Pervicus soil below water

Varved Alternating laminations of any combinations of clay,

silt and fire grained sand

DESCRIPTIONS OF GRAVEL PROPORTIONS IN SOILS

DESCRIPTIONS OF PARTICLE SIZES

Soit Type Description Range, % Material Type Size
Coarse grained soils A little gravel 2-14 Boulders Over 12"
Coarse grained soifs With gravel 15-49 Cobbles 3ot
Coarse gravel 3/4"-3"
Fine grained soils: Fine gravel #4 sieve - 3/4"
71-85% passing, #200 sieve A little gravel 2-7 Coarse sand #4 - #10 sieve
71-85% passing #200 sieve With gravel 8-29 Medium sand #10 - #40 sieve
70% passing #200 sieve Alittle pravel 2-14 Fine sand #40 - #200 sieve
T0% passing #200 sieve With gravel 15-24 Silt 100% passing #200 sieve and > 0.002mm
70% passing #200 sieve Gravelly 16 - 49 Clay 100% passing #200 sieve and < 0.002mm
c\wpwin\formsidese

28
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SOIL CLASSIFICATION CHART

<<TamplatelD>> <<Format{<<Nows> <<kNumSlash>>)>>

MAJOR DIVISIONS SYMBOLS TYPICAL
GRAPH | LETTER DESCRIPTIONS
L]
WELL-GRADED GRAVELS, GRAVEL -
CLEAN < GW SAND MIXTURES, LITTLE OR NO FINES
GRAVEL GRAVELS
AND O\ e [\ POORLY-GRADED GRAVELS, GRAVEL
LITTLE OR NO FINES) {? Ny s
GRAVELLY | ¢ YEA]  GP | - SAND MIXTURES, LITTLE OR NO
SOILS ,9\0 Neln FINES .
o\é s .
COARSE * DY SILTY GRAVELS, GRAVEL - SAND -
GRAINED GRAVELSWITH D,y O b GM | STV SRAveLs
MCRE THAN 50% OF FINES h QO LY
SOILs COARSE FRACTION odoe R
RETAINED ON NO. 4
SIEVE (APPRECIABLE AMOUNT GC CLAYEY GRAVELS, GRAVEL + SAND -
OF FINES) CLAY MIXTURES
SW WELL-GRADED SANDS, GRAVELLY
CLEAN SANDS SANDS, LITTLE OR NO FINES
SAND
MORE. THAN 50% OF AND (LITTLE OR NO FINES)
SANDY sSp PCORLY-GRADED SANDS, GRAVELLY
%gg E'n;{s):\zNENO. ol SAND, LITTLE OR NO FINES
MORE THAN 50% oF]  SANDS WITH -SM SILTY SANDS, SAND - SILT MIXTURES
COARSE FRACTICON FINES
PASSING ON NO. 4 AR
SIEVE (APPRECIABLE AMOUNT /4% sC CLAYEY SANDS, SAND - CLAY
OF FINES) , MIXTURES
INORGANIC SILTS AND VERY FINE
SANDS, ROCK FLOUR, SILTY OR
ML
CLAYEY FINE SANDS OR CLAYEY
SILTS WITH SLIGHT PLASTICITY
V/ INORGANIC CLAYS OF LOW TO
SILTS CL MEDIUM PLASTICITY, GRAVELLY
AND LIQUID LIMIT CLAYS, SANDY GLAYS, SILTY CLAYS,
FINE LESS THAN 50 / LEAN CLAYS
GRAINED CLAYS 2z EANCLAY
SOILs TS ()L | ORGANICSILTS AND ORGANIC SILTY
Pl CLAYS OF LOW PLASTICITY
INORGANIC SILTS, MICACEQUS OR
MORE THAN 50% OF MH DIATOMACEOQUS FINE SAND OR SILTY
MATERIAL IS SOILS
SMALLER THAN NO.. 7
200 SIEVE SIZE SILTS LIQUIS LIMIT // CH INORGANIC CLAYS OF HIGH
' AND GREATER THAN 50 / PLASTICITY
CLAYS 7
W‘M
SETETTYTS: OH ORGANIC CLAYS OF MEDIUM TO HIGH
sTEETTTEsy PLASTICITY, ORGANIC SILTS
LSRN PEAT, HUMUS, SWAMP SOILS WITH

NOTE: DUAL SYMBOLS ARE USED TO INDICATE BORDERLINE SOIL CLASSIFICATIONS

Appendix B - Report of Preliminary Soil Testing
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Appendix B

Laboratory Test Reports
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MATERIAL TESTING SERVICES,

P.0. Box 624
Minol, ND 56702 CALIFORNIA BEARING RATIO - ASTM 1883
(70%) 852-5553
PROJECT: RUNWAY EXPANSION . DATE: 18-Feb-14

DICKINSON MUNICIPAL ATRPORT
DICKINSON, NORTH DAKOTA
REPORTED TO: XIJ
128 Soo Line Drive
Bismarck, ND 58501-3310

Laboratory Number 14-019

LLC

P.0. Box 1093
Willlsion, ND 58802

(701) 572-4226

31

SAMPLE IDENTIFICATION: Buik 1, auger cuttings, borings 1,2,3,5; 4 to 7 feet

SOH. DESCRIPTION: SANDY LEAN CLAY (LL-30, PL-14, PI-17)

MOISTURE-DENSITY RELATION: Maximum Dry Density 111.2  pef
(ASTM D 698) Optimum Moisture 162 %
TEST TRIAL: A(-3) B (at) CH3)
Dry Density, at molding 105.6 105.5 106.2
Moisture Content, at molding 134 16.4 19.4
% of Maximum Dry Density 95.0 94.9 95.5
Moisture Content after soaking 19.4 19.3 19.9
CORRECTED BEARING RATIO:
at 0.1" penetration 29 47 29
at 0.2" penetration 2.7 4.1 2.5
SWELL, % of initial heights 2.36 0.84 0.40
SURCHARGE WEIGHT (pounds): 12.55 12.70 12.45
90 ,
=
80 — -
70
_I'

Penetration {inches)

60 e wn
— I
& .
@ 50 | -
5 it SEs=Eaas =
y 4
240 e
£ . e
m .
30
F 4
F 4
F i
20 -
A
F AV 4
F J
10 .
J
f
otf
0 0.1 0.2 0.3 0.4 0.5 0.6
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MATERIAL TESTING SERVICES, LLC

" P.C. Box 634 . P.0. Box 1093
Minot, NO 58702 CALIFORNIA BEARING RATIO - ASTM 1883 Willton, NO' 68802
(701) 852-8553 {701) 5724226
PROJECT: RUNWAY EXPANSION DATE: 18-Feb-14

DICKINSON MUNICIPAL AIRPORT
DICKINSON, NORTH DAKOTA
REPORTED TO: KLJ
128 Soo Line Drive
Bismarck, ND 58501-3310

Laboratory Number 14-019

SAMPLE IDENTIFICATION: Bulk 2, auger cuttings, borings 6, 11; 1 to § feet

SOl DESCRIPTION: LEAN CLAY with SAND (1.L-39, PL-18, PI-21)

MOISTURE-DENSITY RELATION: Maximum Dry Density 108.7 pef
{ASTM D 698) Optimum Moisture 180 %
TEST TRIAL: A{-3) B (af) C (+3)
brry Density, at molding 102.4 104.9 103.0
Moisture Content, at molding 15.0 18.0 21.0
% of Maximum Dry Density 94.2 96.5 94.8
Moisture Content after soaking : 22.8 21.7 223
CORRECTED BEARING RATIO:
at 0.1" penetration 1.4 4.1 2.9
at 0.2" penetration 1.4 4.1 2.7
SWELL, % of initial heights 5.11 1.38 0.78
SURCHARGE WEIGHT (pounds): 12.51 12.53 12,55
120
100
o
L
80 e oA
2 —L- ~E-8
E = —2C
g 60 LA L
¥ = e
= el
8 / S
40 EL Y
/ il
/
‘f
20 Y A Mw—-“-‘
/)
y
g 7t
0] 0.1 0.2 0.3 0.4 0.5 0.6
Penetration {inches)
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MATERIAL TESTING SERVICES

P.0. Box 634

Minot, ND 58702 CALIFORNIA BEARING RATIO - ASTM 1883
{701} §52-5553
PROJECT.: RUNWAY EXPANSION DATE: 18-Feb-14
DICKINSON MUNICIPAL AIRPORT
- DICKINSON, NORTH DAXOTA
REPORTED TO: KLT
128 Soo Line Drive

Bismarck, ND 58501-3310

Laboratory Number 14-019

, LLC

P.Q. Box 1093
Williston, ND 58802

(701} 5724228

SAMPLE IDENTIFICATION: Bulk 3, auger cuttings, borings 10, 12; 2 to 5 feet

SOIL DESCRIPTION: LEAN CLAY with SAND (LL-46, PL-17, P1-29)

MOISTURE-DENSITY RELATION: Maximum Dry Density 107.1  pef
(ASTM [ 698) Optimum Moisture 193 %
TEST TRIAL: A(-3) B (at) CH3)
Dry Density, at molding 101.7 1014 1017
Moisture Content, at molding 16.3 16.3 22.3
% of Maximum Dry Density 94.9 94.6 95.0
Moisture Content after soaking 23.6 23.2 24.1
CORRECTED BEARING RATIO:
at 0.1" penetration 23 33 30
at 0.2" penetration 1.8 2.8 2.5
SWELL, % of initial heights 4.04 1.93 0.33
SURCHARGE WEIGHT {pounds): 12,51 12.53 15.65
70
60 —41
e
50 -
s A,
B B ——B
o 40 - —
_5 fﬁéf’ -l
&) P .
> -
nd P
£ 30 - =
g 71 ol
@ 7/
20 —
(AVd
¥,
7
10 7
%‘ |
0 B
0 0.1 0.2 0.3 0.4 0.5 0.6
Penetration {inches)
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( U.S. SIEVE OPENING IN INCHES ! U.S. SIEVE NUMBERS I HYDROMETER )
6 43 245 1341233 4 6 10141659 30 40 50 70100449200
100 | ] Tl 1 ¥‘¢$¢:§t iU
: : il Y T :
| RN AN
90 ; ; ; 1
80 6\ :
N
: |
R70 \q §
C .
v .
N ;
T60 ;
; N
I :
N
E S0
R
B
Y 40
W
E
&
H30
T
20
10
0 5 : : 5 5
100 10 1 0.1 0.01 0.004
GRAIN SIZE IN MILLIMETERS
COBBLES GRAVEL. .SAND - SILT OR CLAY
coarse | fine |coarse] medium | fine
Boring No. | Depth (ft) Classification MC% | LL PL Pl Cc | Cu
@ Bulk-1 2.0 SANDY LEAN CLAY CL 30 14 17
X Bulk-2 1.0 LEAN CLAY with SAND CL 39 18 21
A} Bulk-3 2.0 LEAN CLAY with SAND CL 46 17 29
Boring Na. | Depth (f) D100 D&0 D30 D10 %Gravel | %Sand | %Silt %Clay
¢| Bulk1 2.0 9.50 0.09 2.7 40.3 57.0
x| Bulk-2 1.0 475 0.0 22.3 77.7
Al Bulk-3 2.0 9.50 1.0 18.9 80.1
PROJECT Runway Expansion, Dickinson, North Dakota JOB NO. 14-019
DATE 22114
PARTICLE SIZE ANALYSIS
\ Material Testing Services y
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MATERIAL TESTING SERVICES, LLC

P.Q. Box 634 P.O. Box 1083
Ninot, ND 58702 MOtSTURE"DENSITY RELATIONSHEP Witliston, ND 58802
{701) 852:5553 {701} 572-4226
PROJECT: RUNWAY EXPANSION DATE: 17-Feb-14
DICKINSON MUNCIPAL AIRPORT
DICKINSON, NORTH DAKOTA COPIES TO:

REPORTED TO: KLJ
128 Soo Line Drive
Bismarck, ND 58501-3310

Laboratory Number 14-019

Sample Number: Bulk |

Sample ID: horings 1, 2,3, 5; 4to 7 feet

tested 2/4/2014

Soil Description: SANDY LEAN CLAY

Unified Soil Classification: CL

Results:
Method ASTM D 698, Method B
Maximum Dry Density 1112  pef

Optimum Moisture Content 164 %

Specific Gravity (estimated):  2.65
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AS A MUTUAL PROTECTION TO CLIENTS, THE PUBLIC AND QURSELVES, ALL REPORTS ARE SUBMITTED AS THE CONFIDENTIAL PROPERTY OF CLIENTS, AND AUTHCRIZATION FOR PUBLICATION
OF STATEMENTS, CONCLUSIONS OR EXTRACTS FROM OR REGARDING OUR REPORTS IS RESERVED PENDING OUR WRITTEN APFROVAL.

Material Testing Services, LLC
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MATERIAL TESTING SERVICES, LLC

P.0. Box 634 P.O. Box 1093
Manot, ND 58702 MOISTURE-DENSITY RELATIONSHIP Wiliston, ND 58802
(701) 852-5553 (o1} 5724226
PROJECT: RUNWAY EXPANSION DATE: 17-Feb-14
‘DICKINSON MUNCIPAL AIRPORT
DICKINSON, NORTH DAKOTA COPIES TO:

REPORTED TO: KLY
128 Soo Line Drive
Bismarck, ND 58501-3310

Laboratory Number 14-019
Sample Number: Bulk 2
Sample |D: borings 6, 11; 1105 feet
| tested 2/4/2014
Soil Description: LEAN CLAY with SAND
Unified Soil Classification: l CL
Resuits:
Method ASTM D 698, Method B
Maximurm Dry Density 108.7 pef

Optimum Moisture Content 18.0 %

Specific Gravity (estimated);  2.65
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AS AMUTUAL PROTECTION TC CLIENTS, THE PUBLIC AND OURSELVES, ALL REPCRTS ARE SUBMITTED AS THE CONFIDENTIAL PROPERTY OF CLIENTS, AND AUTHORIZATION FOR PUBLICATION
OF STATEMENTS, CONCLUSIONS OR EXTRACTS FROM OR REGARDING QUR REPORTS IS RESERVED PENDING QOUR WRITTEN APPROVAL,

Material Testing Services, LLC
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MATERIAL TESTING SERVICES, LLC

Minot, ND 58702 MOISTURE-DENSITY RELATIONSHIP

(701) 852-5553

P.C. Box 1093
Williston, NOQ 58802
(109) 5724226

PROJECT: RUNWAY EXPANSION DATE: 17-Feb-14
DICKINSON MUNCIPAL AIRPORT .
DICKINSON, NORTH DAKOTA COPIES TO:

REPORTED TO: KLJ
128 Soo Line Drive
Bismarck, ND 58501-3310

L.aboratory Number 14-019

Sample Number: Bulk 3

Sample ID: borings 10, 12; 2 o 5 feet

tested 2/4/2014

Soll Description: . LEAN CLAY with SAND

Unified Soil Classification: CL

Results:
Method ASTM D 698, Method B
Maximum Dry Density 1071  pef

Optimum Moisture Content 193 %

Specific Gravity (estimated).  2.65
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AS A MUTUAL PROTECTION TO CLIENTS, THE PUBLIC AND QURSELVES, ALL REPORTS ARE SUBMITTED AS THE CONFIDENTIAL PROPERTY OF CLIENTS, AND AUTHORIZATION FOR PUBLICATION
OF STATEMENTS, CONCLUSICNS OR EXTRACTS FROM OR REGARDING OUR REPQRTS 15 RESERVED PENDING CUR WRITTEN APPROVAE.

Material Testing Services, LLC
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