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Report No. 37-01518

Dear Rick:

American Engineering Testing, Inc. (AET) is pleasedpresent the results of our subsurface
exploration program and geotechnical engineeringeve for the linear soil survey along the
proposed alignment from ND Highway 22 to ND Highw280 west of Killdeer, North Dakota.
These services were performed referencing our sabpervices and fee estimate dated March 3,
2014. We are submitting one hardcopy of the refpoypu and an additional electronic copy.

We appreciate the opportunity to be of servicedn gn this project. If you have any questions,
please call our office at 605-388-0029.

Sincerely,
American Engineering Testing, Inc.

Geotechnical Project Manager
Office:  (605) 388-0029
kyates@amengtest.com
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1.0 INTRODUCTION

Based on the information provided, we understaedptioject is to include a new bypass road to
route traffic to the west side of Killdeer, Norttakbta. The new road bypass alignment will run
for approximately 2 miles along Highway 200 froml#é&er to the west, along the section line
between Highway 200 and Highway 22 and approxingaleimile along Highway 22. The
project location is shown on the Site Location Niagppendix A.

The purpose of the geotechnical exploration andevevs to provide a linear soil survey along
the route with recommendations for design and coasbn of the new road alignment. To
assist in planning and design, you have authoraedrican Engineering Testing, Inc. (AET) to
conduct subsurface exploration work at the sitéuthiog soil laboratory testing and geotechnical
engineering review for the project. This reportsams the results of the above services, and

provides our engineering recommendations basetlismlata.

2.0 SCOPE OF SERVICES
AET's services were performed according to our satfpservices and fee estimate dated March
3, 2014. The authorized scope consists of theiatig:

* Field Review
= Conducted an onsite review to evaluate potentialeghnical issues

* Field Exploration

= Advanced one (1) boring approximately every 1,0@@tfalong the
alignment for standard penetration testing (SPTJ sample collection.
Borings range in depth from 10 feet to 45 feet Wwefpade.

= Collected standard penetration test samples abtlifitervals for moisture
contents borings beginning at subgrade elevation, every 2.5 feet
thereafter.

= Observed the water levels at the time of drilliigncountered

* The subsurface conditions were logged at eachitotand groundwater levels
measured at each boring location following drilliaggd at the completion of the
field services. The borings were advanced using2® inch inner diameter
hollow stem auger. Disturbed split spoon soil si@spvere collected from the
borings in accordance with ASTM D1586.

» Performed laboratory testing referencing ASTM andSAITO procedures as
appropriate to classify the soils and estimate xnat¢rength, and consolidation
properties of the soils. Laboratory testing incldidaoisture content, Atterberg
Limits, grain size analysis, and modified proctor.
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* Prepared a final report including a summary of sieditions and field data, a
summary of findings (AASHTO Classifications), aretommendations for other
construction considerations.

These services are intended for geotechnical pagydhe scope is not intended to explore for

the presence or extent of environmental contananati

3.0 PROJECT INFORMATION

We understand the North Dakota Department of Tramapon (NDDOT) is planning and
designing a west side bypass route for trucks ahdrovehicular traffic around the town of
Killdeer, North Dakota. The bypass alignment veidtend along ND Highway 200 from ND
Highway 22 west approximately 2 miles to f08venue. At this point the bypass will extend
north for a distance of approximately 4.5 mileshglthe section line before turning eastward and
connecting back with ND Highway 22. The alignmentshown on the attached Site Vicinity
Map and the Boring Location Map in Appendix A.

We understand the alignment of the proposed bypésgenerally follow the current grade
along the Highway 200 and Highway 22 alignment.moéhe north-south section line alignment
we anticipate required cuts and fills of 5 feetless to reach the desired alignment elevations.
We also understand new box culvert structurestvallsed along the north-south section line at
Stations 134+05, 244+41, 289+31 and 294+95. Thegecblvert structures will be twin units
measuring 12'x8’, 9'x7’, 12'x4’ and 12'x4’, respé@atly. The roadway elevations at these

points will be 2 to 4 feet above the top of theveuls.

The North Dakota DOT has given new pavement desjgions for the alignment of the bypass
road. These options consist of 7-inches of asptwvadt 21-inches of Class 5 aggregate base,
7.5-inches of concrete over 12-inches of Classdseaate base placed on 8-inches of a cement
treated subgrade, 7.5-inches of asphalt over Idemof Class 5 aggregate base with a geo-grid
placed 8-inches up in the aggregate base, andh@gsnof Portland Cement concrete over

8-inches of Class 5 aggregate base.
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The above stated information represents our uradehisiy of the proposed construction. This
information is an integral part of our engineemagiew. It is important that you contact us ifréhe
are changes from that described so that we canuagalwhether modifications to our

recommendations are appropriate.

4.0 SUBSURFACE EXPLORATION AND TESTING

4.1 Field Review

AET reviewed the proposed alignment after it wakedi by HDR Engineering. Parts of the
alignment were inaccessible with a truck mountegl due to soft soil conditions and high

groundwater. An ATV rig was used to access antlttake locations.

4.2 Field Exploration Program

The subsurface exploration program conducted ferpitoject consisted of forty-one (41) SPT
borings for the linear soil survey and culvert sings. The borings were drilled between
September 30 and October 21, 2014. These losaoa shown on the attached Boring
Location Map. The borings were spaced at apprabarhi@00 foot intervals along the proposed
alignment. Elevations of the bore holes were eggthasing the Plan & Profile sheets provided

by HDR Engineering.

The logs of the borings and details of the methaisd appear in Appendix A. The logs contain

information concerning soil layering, soil classifiion, geologic description, and moisture

condition. Relative density or consistency is aleted for the natural soils, which is based on the
standard penetration resistance (N-value).

4.2 Laboratory Testing

The laboratory test program included natural mogstaontent, Atterberg Limits, grain size
analysis, and modified proctor. The moisture aantest results appear in Appendix A on the
individual boring logs adjacent to the samples uptich they were performed. The grain size
analysis and modified proctor test results arecetéd on separate sheets within Appendix A. The
Atterberg Limits results are included on the reipeanodified proctor test results page for each

bulk sample.
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5.0 SITE CONDITIONS

5.1 Surface Observations

The alignment of the new bypass along ND Highway @0d ND Highway 22 generally follows
the existing roadway alignment. The north-souipnahent of the bypass, along the section line,
crosses open agricultural land to the west of K#id North Dakota. The elevations of the
existing topography along the alignment along Higin200 ranges from approximately 2270
feet to 2335 feet; along the north-south sectioe from approximately 2260 feet to 2355 feet
and along Highway 22 from approximately 2262 fee2280 feet.

5.2 Geology & Subsurface Conditions

The predominant geologic unit at the surface isSbetinel Butte Formation. The Sentinel Butte
Formation is known to consist of gray-brown silind, clay, and sandstone with numerous and
extensive lignite beds. The formation was depdsitg rivers, lakes, and swamps during the
Paleocene Epoch, and can be 600 feet thick in pladée bedrock in this unit is not typically
well cemented. The lenses and layers that areoggiented include sandstones, claystones, and

mudstones found sporadically within the unit.

The soil boring logs for this project site indicaiher overlying fill or alluvium soils that are
consistent with those of the Sentinel Butte Foramati In general, the soil borings that were
advanced along the existing roadway alignmentsgeeiwvithin the roadway or adjacent to it,
consisted of fill material associated with the nwagl subbase over natural soils consistent with
those of the Sentinel Butte Formation.

Borings that were advanced along the north-souttigmoof alignment through the open fields
typically encountered a varying amount of topsaieoeither alluvial soils or Sentinel Butte
soils. The alluvial soils have been classifieansed to coarse alluvium which consists of loose
to dense silty sand and sandy with silt, loose &mliom dense clayey sand, medium dense to
dense sandy silt, and loose silt with sand. Wleaeduntered below the alluvium, the Sentinel

Butte Formational soils extended to the termingithe of the borings.
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The Sentinel Butte Formation consisted of layergrafy, firm to hard lean clay, with layers of
silty to clayey sand, varying amounts of silt amehd within the clay layers, and fat clay with

very dense lignite layers.

5.3 Groundwater

Groundwater levels were checked in the boringsaaibus times during drilling operations and
upon completion of drilling and prior to backfilgrat the end of the project. Groundwater was
not observed in any of the twenty (20) test haliedled to 10 feet in depth, along Highways 200
and 22. Groundwater was encountered and measurgtl af the 21 borings drilled along the
north-south section line. Groundwater depths isehgorings ranged from about 2.7 to 17.5 feet

below ground surface.

The depth or lack of subsurface water noted atbtiveng locations should not be taken as an
accurate representation of the actual subsurfacervievels. A long period of time can be
required for groundwater levels to stabilize in #8wls present at the site; the period of time
needed for groundwater stabilization in the boretia$ generally not available during a typical
subsurface exploration program, without the inatedh of piezometers, which was not part of
our scope of services for this project. Groundwadgeels should be expected to fluctuate

seasonally and yearly.

5.4 Soil Classification

For the linear soil survey a total of forty-one Y&PT borings were drilled. Based on the boring
locations and depths, AET collected 20 bulk samplésboratory testing on bulk samples

included moisture content, Atterberg limits, graolat and modified proctor. A moisture content

profile at 1-foot intervals was developed starting (2) feet below the proposed grade at the
proposed roadway borings where bulk samples werairgdad. These samples provided

information for classifying the soil layers presbeneath the project site.

Summary tables were prepared from the data obtdinedthe soil borings and are presented as

follows. The Linear Laboratory Analysis is includedAppendix A.
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Table 1. Summary of In-Place and Optimum Moistuoaténts

. Difference of
AASHTO In-PIace In-PIace T-;BO Optimum Optimum vs.
Qty Moisture Moisture Moisture Average
Clees Range (%) | Average (%) (%) JTHRGES
Moisture (%)
A-2-4 84 3-28 12.1 11.7 0.4
A-4 7 15-28 22.4 12.1 10.3
A-6 163 6 -39 20.4 13.2 7.2
A-7-6 37 21 -37 27.6 15.4 12.2

Table 2. Summary of In-Place vs. Optimum Moist@ontents

Optimum to| Moderate . .
Below . High Very High
AASHTO . Moderate to High
Class Qly Op(t(')/”;“m (0-6% over | (6% - 10% %?/Z‘; -01?;/0 Oflzrlg%t’)
0 opt.) over opt.) Pt Pt
A-2-4 4 50 30 8 7 1
A-4 5 0 29 14 57 0
A-6 7 12 34 21 26 4
A-7-6 4 0 8 22 54 16

Table 3. Summary of Atterberg Limits

Liquid Liquid | Plastic | Plastic | Plasticity | Plasticity
AASHTO Limit Limit Limit Limit Index Index Swell

Class Range | Average| Range | Average| Range | Average | Potential*
(%) (%) (%) (%) (%) (%)
A-2-4 17 - 28 24 17 -18 18 0 — 1( 6 Low
A-4 27 -29 28 16-20 18 8-13 10 Low
A-6 28 — 40 36 16 - 20 18 10-28 18 Low

A-7-6 41 - 90 59 18 — 26 22 20-72 29| Marginal
*Swell potential is based on the average Pl forAASHTO class soils tested. Low: PI<25, Margir28<PI1>35, High: >35
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Table 4. Group Index

Average Liquid | Plasticity
AASHTO Fi 9 Limit Index Group | Subgrade
ines i
Class (%) Average| Average| Index Rating
° %) | (%)

A-2-4 30 24 6 0 Good
A-4 43 28 10 1 Good
A-6 66 36 18 10 Fair

A-7-6 88 59 29 30 Poor

6.0 RECOMMENDATIONS

6.1 Subgrade Preparation

We anticipate varying depths of cuts and fills Wil required to obtain the final subgrade elevation
along the alignment, however, we assume the cutdilhnvill be generally less than 5 feet. We
recommend 12-inches of subgrade preparation far phoject. Subgrade preparation should
comply with NDDOT Specific 230.02 Type A in cut aseand in fill areas where less than 18
inches of fill will be placed. In fill areas wittreater than 18-inches of fill, subgrade prepamati
should consist of topsoil stripping. If unstablédssare present below the topsoil, scarificatiod an
drying or over-excavation and replacement of theuitable soils could be considered. Compaction
control should be in accordance with AASHTO T-180d &pecification 203.02G Type A.

6.2 Subcutting & Unsuitable Materials

Subcutting along the alignments is not anticipatelthh plasticity fat clays, lignite or unsuitable
fills were not observed in the borings in the uppéeet below anticipated subgrade elevation. If
encountered during construction, we recommend Ipigisticity fat clays and/or any lignite

layers be removed to 3 feet below final subgradeation.
6.3 Culvert Structures

As indicated new twin concrete culverts are to lzeqd at four (4) locations along the north-

south section line alignment. At Station 134+051@; twin 12-foot x 8-foot culverts will be
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used. At Station 244+41 (B-29) twin 9-foot x 7-faatlverts will be placed. At Stations 289+31
(B-34) and Station 294+95 (B-35) twin 12-foot xa@bf culverts are to be placed.

We have assumed the top of road subgrade at tloasts iill be 1 to 2 feet higher in elevation

than the twin concrete box culvert structures.

Based on our borings drilled near these locatioasmticipate the site soils will need to be over-
excavated a minimum of two (2) feet below the foiotpof these structures as well as two (2)
feet on either side. Temporary dewatering of theaeations and/or temporary rerouting of the

channels should be anticipated for each location.

To obtain subgrade stability, a clean granular biakill need to be placed and compacted

within the over-excavation and below the new culgéauctures. We recommend the base of the
over—excavation be observed by the geotechnicaheegprior to the placement of the granular
backfill. Use of a S1 or S2 geo-grid or geo-fabriay be required at each or select locations to

provide for a suitable subgrade on which to pléeegranular backfill.

We recommend the granular backfill material meetrgquirements for either a CL 3 or CL 5
aggregate. The granular backfill should be placeat mptimum moisture and to at least 95% of

the maximum modified Proctor dry density.

7.0 LIMITATIONS
Within the limitations of scope, budget, and schedwe have endeavored to provide our
services according to generally accepted geoteahmicgineering practices at this time and

location. Other than this, no warranty, either esged or implied, is intended.

Important information regarding risk management @ndper use of this report is given in
Appendix B entitled “Geotechnical Report Limitateoand Guidelines for Use”.

Page 8



Report of Geotechnical Exploration and Review

Linear Soil Survey - Proposed Killdeer Bypass, diéikr, ND AMERICAN
December 19, 2014 ENGINEERING
Report No. 37-01518; PCN 20027 TESTING, INC.

Appendix A

AET Project No. 37-01518

Geotechnical Field Exploration and Testing
Boring Log Notes

Unified Classification System

Site Vicinity Map

Boring Location Map

Subsurface Boring Logs (41)

Gradation Curves (20)

Modified Proctor Test Results (20)

Linear Laboratory Analysis



Appendix A
Geotechnical Field Exploration and Testing
Report No. 37-01518

A.1 FIELD EXPLORATION

The subsurface conditions at the site were explbyedrilling and sampling seven (7) standard petietn test
borings. The locations of the borings appear orBitwéng Location Map, preceding the Subsurface Bgptiogs in
this appendix.

A.2 SAMPLING METHODS

A.2.1 Split-Spoon Samples (SS) - Calibrated togjlValues

Standard penetration (split-spoon) samples weleatet in general accordance with ASTM: D1586. AlRd M
test method consists of driving a 2-inch O.D. spéitrel sampler into the in-situ soil with a 1404pd hammer
dropped from a height of 30 inches. The sampldriien a total of 18 inches into the soil. Afteriaitial set of 6
inches, the number of hammer blows to drive thepsanthe final 12 inches is known as the standaimkpration
resistance or N-value.

A.2.2 Disturbed Samples (DS)/Spin-up Samples (SU)

Sample types described as “DS” or “SU” on the tptogs are disturbed samples, which are taken franflights
of the auger. Because the auger disturbs the sangussible soil layering and contact depths shbeldonsidered
approximate.

A.2.3 Thin Walled Tube Sampling
Sample types described as “TW” on the boring lagstlain walled samples which were obtained by hyiically
pushing a thin-walled Shelby tube into the mateandle sampled.

A.2.4 Sampling Limitations

Unless actually observed in a sample, contactsdmtwgoil layers are estimated based on the spatsamples
and the action of drilling tools. Cobbles, bouldensd other large objects generally cannot be eeovfrom test
borings, and they may be present in the ground #tbhay are not noted on the boring logs.

Determining the thickness of “topsoil” layers isially limited, due to variations in topsoil defiioih, sample
recovery, and other factors. Visual-manual desonipdften relies on color for determination, arehsitioning
changes can account for significant variation inkhess judgment. Accordingly, the topsoil thickaigsesented on
the logs should not be the sole basis for calmgatpsoil stripping depths and volumes. If moreuaate
information is needed relating to thickness andaodpyuality definition, alternate methods of saenp#trieval and
testing should be employed.

A.3 CLASSIFICATION METHODS

Soil descriptions shown on the boring logs are hasethe Unified Soil Classification (USC) systethe USC
system is described in ASTM: D2487 and D2488. Wiedveratory classification tests (sieve analysigierberg
Limits) have been performed, accurate classificetiper ASTM: D2487 are possible. Otherwise, sakdptions
shown on the boring logs are visual-manual judgmddharts are attached which provide informationhenUSC
system, the descriptive terminology, and the sysibsked on the boring logs.

Visual-manual judgment of the AASHTO Soil Groumlso noted as a part of the soil description. Attha
presenting details of the AASHTO Soil Classificati®ystem is also attached.

The boring logs include descriptions of apparei@gy. The geologic depositional origin of each &yer is
interpreted primarily by observation of the soifrgdes, which can be limited. Observations of theaunding
topography, vegetation, and development can sorestaid this judgment.

A.4 WATER LEVEL MEASUREMENTS
The ground water level measurements are showre dtdtiom of the boring logs. The following inforraat
appears under “Water Level Measurements” on thg log
+ Date and Time of measurement
Sampled Depthowest depth of soil sampling at the time of meament
Casing Depthdepth to bottom of casing or hollow-stem augeimae tof measurement
Cave-in Depthdepth at which measuring tape stops in the borehole
Water Leveldepth in the borehole where free water is encoadter

* o o o
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+  Dirilling Fluid Level: same as Water Level, except that the liquid inbirehole is drilling fluid

The true location of the water table at the botowations may be different than the water levelasoeed in the
boreholes. This is possible because there areaddaetors that can affect the water level measeremin the
borehole. Some of these factors include: permegloifieach soil layer in profile, presence of pexthvater,
amount of time between water level readings, pr@sei drilling fluid, weather conditions, and udeborehole
casing.

A.5 LABORATORY TEST METHODS

A.5.1 Water Content Tests

Conducted per AET Procedure 01-LAB-010, which ifgrened in general accordance with ASTM: D2216 and
AASHTO: T265.

A.6 TEST STANDARD LIMITATIONS

Field and laboratory testing is done in generaf@monance with the described procedures. Compliaviteany
other standards referenced within the specifieddsted is neither inferred nor implied.

A.7 SAMPLE STORAGE
Unless notified to do otherwise, we routinely reteépresentative samples of the soils recoverad fhe borings

for a period of 30 days. For this project we wdtain representative samples of the soils fronbthrings for a
period of 90 days after submittal our final geotschl report.



UNIFIED SOIL CLASSIFICATION SYSTEM AMERICAN A
ASTM Designations: D 2487, D2488 ENGINEERING
TESTING, INC. S|
Soil Classification Notes
Criteria for Assigning Group Symbols and Group Nardsing Laboratory Tests Group Group Namg A . ) .
Symbol Based on _the material passing the 3-in

Coarse-Grained Gravels More Clean Gravels Cu>4 and 1<Cc<3 GW Well graded gravel gfiggllcrjn;aﬂ\eﬁee.contained cobbles or

Soils More than 50% coarse Less than 5% bould pb th. add “with cobbl

than 50% fraction retained  fines Cu<4 and/or 1>Cc¥3 GP Poorly graded gravel | POUdE€rs, orpoth, add ‘with cobbles or

retained on on No. 4 sieve goulders, or both” to group name.

No. 200 sieve Gravels with Fines classify as ML or MH GM Silty gravéi™ s?r:;)v;lss' with 5 to 12% fines require duaj
Fines more : S
than 12% fine§  Fines classify as CL or CH GC Clayey graveT GW-GM well-graded gravel with silt

° ty yevg GW-GC well-graded gravel with clay
Sands 50% or Clean Sands Cu>6 and 1<Cc<3 SW Well-graded safd GP-GM poorly graded gravel with silt
more of coarse Less than 5% D GP'GQ poorly gfj‘d?d gravel .W'th cla
fraction passes fined Cu<6 and 1>Cc>3 SP Poorly-graded sahd Sands \,N'th 5 10 12% fines require dual
: symbols:
No. 4 sieve SW-SM well-graded sand with silt
Sands with Fines classify as ML or MH SM Silty santl’ ->Mwell-graded sand with si
Fines more SW-SC well-graded sand W|th cla_y
than 12% fine§  Fines classify as CL or CH SC Clayey saRd ggg'g pggrrlly grr:ggg 55223 vv\\/lllttrT ;'2

Fine-Grained Silts and Clays inorganic PI>7 and plots on or above CL Lean claj™" poorly g Y

Soils 50% or Liquid limit less “A” line” (Dso)?

more passes than 50 PI<4 or plots below ML Silt*t™ B~ _

the No. 200 A lined Cu=Bolbn - Co= Diox Deo

i B B LM.N

sieve organic Liquid limit-oven dried <0.75 oL Organic C|a§

(see Plasticity Liquid limit — not dried Organic sifftmo FIf soil contains >15% sand, add “with

Chart below) AN 10 9rOUR MAME. L use dual

- - - e ines classify as CL-ML, use dual
fillttsjigr;icrin%l;\gs inorganic PI plots on or above “A” line CH Fat dfé}?" symbol GC-GM, or SC-SM.
q Pl olots below AT VA Elastic sT™ Hif fines are organic, add “with organic
or more plots below ine astic si fines” to group name.
- on 0 o ClaTP 'If soil contains >15% gravel, add “with
organic Liquid limit-oven dried <0.75 rganic cia g;ravel“ to group name.
Liquid limit — not dried Organic silf-"2 If Atterberg limits plot is hatched area,
_ _ — _ soils is a CL-ML silty clay.
Highly organic Primarily organic matter, dark PT Pedt KIf soil contains 15 to 29% plus No. 200
soil in color, and organic in odor add “with sand” or “with gravel”,
whichever is predominant.
SIEVE ANALYSIS o _ “If soil contains >30% plus No. 200,
I-screen Openin in - Seve Nurper———] Eor dlassfation offne-raned sals and. pd / predominantly sand, add “sandy” to
AT %4 0 20 o0 om0 o ' . group name.
= Equation of "A*line A Mif soil contains >30% plus No. 200,
. N X M b o Ly 2 & A ‘@»\“@ predominantly gravel, add “gravelly”
2 g 2 “or Equation of "U*-line L i C?~V N to group name. i
5 D= 15 < z Vertical at LL =16 10 PI = 7. O‘?‘ PI>4 and plots on or above “A” line.
P © E . then PI'=0.9 (LL-8) P - o) WAn [
s b S s y Pl<4 or plots below “A” line.
= ' £ kS A / PPl plots on or above “A” line.
g« Lo © B L u OQO EPI plots below “A” line.
& - W 2 ov Fiber Content description shown below.
“ ' 'me:omsmm or A 7 8
A o
L T T i [ |
50 0 s 10 05 o1 00 10 16 20 30 40 50 60 70 80 920 100 110
PARTICLE SIZE IN MILLIMETERS LIQUID LIMIT (LL)
O R e R Plasticity Chart
ADDITIONAL TERMINOLOGY NOTES USED BY AET FOR SOIL IDENTIFICATION AND DESCRIPTION
1 P Gravel Percentages Consistency of Plastic Soils Relative Density of Non-Plastic Soils
Grain Size S Term Percent| Term N-Value, BPH Term N-Value, BPF
_Terlr(rj] —PadiBize E'S'Z_e A Little Gravel 3% - 14% Very Soft lessthan 2 |  Very Loose 0-4
Bogblefs O With Gravel 15% - 29% Soft 2-4 Loose 5-10
Cobbles 8 1]2 . Gravelly 30% - 50% Firm 5-8 Medium Dense 11-30
Gravel #éw to 3 ; R
) Stiff 9-15 Dense 31-50
Sand #20@dosieve Very Stiff 16 - 30 Very Dense Greater than 50
Fines (silt & clay) Pass #200ssie Hard Greater than 30
Moisture/Frost Condition Layering Notes Fiber Content of Peat Organic/Roots Description (if no lab tests)
(MC Column) Laminations: Layers less than Fiber Content | Soils are described asganic, if soil is not peat

D (Dry): Absense of moisture, gusiry to %" thick of Term (Visual Estimate) and is judged to have sufficient organic fines

touch. differing material content to influence the soil propertiesightly
M (Moist): Damp, although free watetn or color. Fibric Peat: Greater than 67% organic used for borderline cases.

visible. Soil mstil have a high Hemic Peat: 33-67%

water content (o\egstimum”). Lenses: Pockets or layers Sapric Peat: Less than 33%| With roots: Judged to have sufficient quantit
W (Wet/ Free water visible intedde greater than %" of roots to influence thdl so
Waterbearing): describe non-plastic soils. thick of differing properties.

Waterbearing uspadiiates to material or color. Trace roots: Small roots present, but not jud

sands and sand wsiith to be in sufficient quantity
F (Frozen): Soil frozen significantly affect soil grerties.




BORING LOG NOTES

DRILLING AND SAMPLING SYMBOLS

Symbol Definition

B,H,N: Size of flush-joint casing
CA: Crew Assistant (initials)

CAS: Pipe casing, number indicates nominal
diameter in inches

CC: Crew Chief (initials)

COT: Clean-out tube

DC: Drive casing; number indicates diameter

in inches

DM: Drilling mud or bentonite slurry

DR: Driller (initials)

DS: Disturbed sample from auger flights

FA: Flight auger; number indicates outside
diameter in inches

HA: Hand auger; number indicates outside
diameter

HSA: Hollow stem auger; number indicates
inside diameter in inches

LG: Field logger (initials)

MC: Column used to describe moisture
condition of samples and for the ground
water level symbols

N (BPF): Standard penetration resistance (N-value)

in blows per foot (see notes)

NQ: NQ wireline core barrel

PQ: PQ wireline core barrel

RD: Rotary drilling with fluid and roller or

drag bit

REC: In split-spoon (see notes) and thin-walled
tube sampling, the recovered length (in
inches) of sample. In rock coring, the
length of core recovered (expressed as
percent of the total core run). Zero
indicates no sample recovered.

REV: Revert drilling fluid

SS: Standard split-spoon sampler (steal;i%
inside diameter; 2" outside diameter);
unless indicated otherwise

SuU Spin-up sample from hollow stem auger

TW: Thin-walled tube; number indicates inside
diameter in inches

WASH: Sample of material obtained by screening
returning rotary drilling fluid or by which
has collected inside the borehole after
“falling” through drilling fluid

WH: Sampler advanced by static weight of drill
rod and 140-pound hammer

WR: Sampler advanced by static weight of drill

rod

94mm 94 millimeter wireline core barrel

2 Water level directly measured in boring

Q: Estimated water level based solely on

sample appearance

TEST SYMBOLS

Symbol Definition

CONS: One-dimensional consolidation test

DEN: Dry density, pcf

DST: Direct shear test

E: Pressuremeter Modulus, tsf

HYD: Hydrometer analysis

LL: Liquid Limit, %

LP: Pressuremeter Limit Pressure, tsf

ocC: Organic Content, %

PERM: Coefficient of permeability (K) test; F -
Field;
L - Laboratory

PL: Plastic Limit, %

Op: Pocket Penetrometer strength, tsf
(approximate)

Oc: Static cone bearing pressure, tsf

Ou: Unconfined compressive strength, psf

R: Electrical Resistivity, ohm-cms

RQD: Rock Quality Designator in percent
(aggregate length of core pieces 4" or
more in length as a percent of total core
run)

SA: Sieve analysis

TRX: Triaxial compression test

VSR: Vane shear strength, re-molded (field), psf

VSU: Vane shear strength, undisturbed (field),
psf

WC: Water content, as percent of dry weight

%-200:  Percent of material finer than #200 sieve

STANDARD PENETRATION TEST NOTES

The standard penetration test consists of drivirgy t
sampler with a 140 pound hammer and counting the
number of blows applied in each of three 6"
increments of penetration. If the sampler is driven
less than 18" (usually in highly resistant mat¢yial
permitted in ASTM:D1586, the blows for each
complete 6" increment and for each partial increimen
is on the boring log. For partial increments, the
number of blows is shown to the nearest 0.1' below
the slash.

The length of sample recovered, as shown on the
REC column, may be greater than the distance
indicated in the N column. The disparity is because
the N-value is recorded below the initial 6" set

(unless partial penetration defined in ASTM:D1586

is encountered) whereas the length of sample
recovered is for the entire sampler drive (whichyma

even extend more than 18").



ROCK DESCRIPTION TERMINOLOGY

Rock Property

Weathering

Fracturing

Stratification

Hardness

RQD*

*Rock Quality Designation:

Descriptive Term

Highly Weathered

Very Weathered

Moderately Weathered

Slightly Weathered

Fresh

Visual or Physical Poperties

Almost complete rodirdegration and decomposition.
Soil-like texture with some small inclusions of tiaock.

Abundant fractures coated with axidarbonates, sulfates,
mud, etc., thorough discoloration, rock disinteigratand
mineral decomposition.

Some fracture coating, modernatocalized discoloration,
little to no effect on cementation, slight mineral
decomposition

A few stained fractures, slidisicoloration, little to no
effect on cementation, no mineral decomposition.

Unaffected by weathering agents, no appriectdiange
with depth.

Intensely Fractured
Very Fractured
Moderately Fractured
Slightly Fractured
Solid

Less than 1" spacing
1" to 6" spacing
6" to 12" spacing
12" to 36" spacing
36" spacing or greater

Thinly Laminated
Laminated

Very Thinly Bedded
Thinly Bedded
Thickly Bedded

Less than 1/10"
1/10" t@"
2" to 2"
2"to 2'
More than 2'

Soft Can be dug by hand and crushed ggrfin

Moderately Hard Friable, can be gouged deeply witfe and will crumble
readily under light hammer blows.

Hard Knife scratch leaves dust trace, will withstanfew
hammer blows before breaking.

Very Hard Scratched with knife with difficulty, di€ult to break with
hammer blows.

Very Poor 0- 25 (%)

Poor 25 - 50 (%)

Fair 50 - 75 (%)

Good 75 - 90 (%)

Excellent 90 - 100 (%)

Percent of core run consisting of the summation of hard, sound and unfractured rock

core segments40or greater in length.



SCALE

(FEET)
0 4,000
PROJECT:  PROPOSED KILLDEER BYPASS PROJECT NO.
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SCALE
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I TESTlNG’lNC' 1 INCH = 4,000 FEET KY RNT




AET_CORP 37-01518.GPJ AET+CPT+WELL.GDT 11/12/14

AMERICAN
A ENGINEERING

SUBSURFACE BORING LOG

TESTING, INC.
AETIOBNO:  37-01518 LOG OF BORING NO. B-1 (p.1o0of1)
PROJECT: Proposed Killdeer Bypass; Killdeer, ND
DEPTH | SURFACEELEVATION: _ 2308.0 GEOLOGY | y | mc | SAMPLE | ReC [ F1ELD & LABORATORY TESTS
FEET MATERIAL DESCRIPTION TYPE | IN. | we |DEN| LL | PL po#20p
FILL , silty sand with gravel, brown (A-2-4) FILL
13
! FILL , sandy lean clay with alittle gravel and 5| M SS | 18
trace lignite, brown (A-6) 25
2T FAT CLAY , gray with iron oxide stains, firm SENTINEL | ]
to stiff (CH, A-7-6) BUTTE u
FORMATION
3 5| M SS | 20
30
4 — —
30
> FAT CLAY with laminations of silt, gray with 13|\ M S 2
iron oxide stains, stiff to very stiff (CH, A-7-6)
6 — —
7 —
8 —
17| M SS 18 | 27
9 —] -
10 T"FAT CLAY with trace lignite and lenses and W
laminations of silt, light brown with iron oxide
gtains, very siff (CH, A-7-6) 17 | M ss | 20| 25
11
Bottom of Boring
DEPTH:  DRILLING METHOD WATER LEVEL MEASUREMENTS NOTE: REFERTO
SAMPLED| CASING | CAVE-IN | DRILLING | WATER
0-10' 3.25" HSA DATE | TIME |"DEpTH | DEPTH | DEPTH |FLUIDLEVEL| LEVEL | THEATTACHED
10/6/14| 16:35 | 115 0.0 8.5 NA None | SHEETSFORAN

CB:8I\R/IIPNLGETED: 10/6/14

DR: CK LG TT Rig 14

EXPLANATION OF
TERMINOLOGY ON
THISLOG

03/2011

01-DHR-060



AET_CORP 37-01518.GPJ AET+CPT+WELL.GDT 11/12/14

AMERICAN
A ENGINEERING

SUBSURFACE BORING LOG

TESTING, INC.
AETIOBNO: _ 37-01518 LOG OF BORING NO. B-2 (p.10of1)
PROJECT: Proposed Killdeer Bypass; Killdeer, ND
DEPTH | SURFACEELEVATION: _ 2308.0 GEOLOGY | y | mc | SAMPLE | ReC [ F1ELD & LABORATORY TESTS
FEET MATERIAL DESCRIPTION TYPE | IN. | we |DEN| LL | PL po#20p
FILL , sandy lean clay with alittle gravel and FILL
trace organics, brown (A-6) 21
1 7| M SS | 16
17
2 TR , Silty sand with trace organics, with L]
lamination of clay, brown (A-2-4) 8
3 10| M SS | 2
11
4 — —
8
5 16 | M SS 20
6 |
7 —]
8 —]
14 | M SS 18 | 12
9 [\
SILTY SAND with trace organics, black, loose [ {/{-| COARSE
10 - (SM, A-2-4) JALLUVIUM L
5| M SS | 14| 27
11
Bottom of Boring
DEPTH:  DRILLING METHOD WATER LEVEL MEASUREMENTS NOTE: REFERTO
SAMPLED| CASING | CAVE-IN | DRILLING | WATER
0-10' 3.25" HSA DATE | TIME |"DEPTH | DEPTH | DEPTH |FLUIDLEVEL| LEVEL | THEATTACHED
10/6/14| 1525 | 115 0.0 8.5 NA None | SHEETSFORAN

CB:8I\R/IIPNLGEFED: 10/6/14

DR: CK LG TT Rig 14

EXPLANATION OF
TERMINOLOGY ON
THISLOG

03/2011

01-DHR-060



AET_CORP 37-01518.GPJ AET+CPT+WELL.GDT 11/12/14

AMERICAN
A ENGINEERING

SUBSURFACE BORING LOG

TESTING, INC.
AETIBNO:  37-01518 LOG OF BORING NO. B-3 (p.10f1)
PROJECT: Proposed Killdeer Bypass; Killdeer, ND
DEPTH | SURFACEELEVATION: _ 2308.0 GEOLOGY | y | mc | SAMPLE | ReC [ F1ELD & LABORATORY TESTS
FEET MATERIAL DESCRIPTION TYPE | IN. | we |DEN| LL | PL po#20p
FILL , silty sand with trace organics, dark FILL
brown to brown (A-2-4) 14
1 3| M SS | 16
12
2 -1 2" BITUMINOUS PAVEMENT [
FILL , silty sand with alittle gravel, brown
N\(A-2-4) _ - /1T TSENTINEL 8
3 SILTY SAND with trace organics, light brown ~FIBUTTE Ry ss | 17
with iron oxide stains, very loose (SM, A-2-4) FORMATION
28
* T SANDSTONE gray (SP, A-1-3) u
5 50/.5| M SS 1
6 | |
SILTY SAND, light brown with iron oxide
7 | stains, medium dense (SM, A-2-4)
8 —
25| M SS 18 | 10
9 [
10 -
27 | M SS | 18| 8
11
Bottom of Boring
DEPTH:  DRILLING METHOD WATER LEVEL MEASUREMENTS NOTE: REFERTO
SAMPLED| CASING | CAVE-IN | DRILLING | WATER
0-10' 3.25" HSA DATE | TIME |"DEPTH | DEPTH | DEPTH |FLUIDLEVEL| LEVEL | THEATTACHED
10/6/14| 13:45 | 115 0.0 8.5 NA None | SHEETSFORAN

CB:8I\R/IIPNLGEFED: 10/6/14

DR: CK LG TT Rig 14

EXPLANATION OF
TERMINOLOGY ON
THISLOG

03/2011

01-DHR-060



AMERICAN
A ENGINEERING

SUBSURFACE BORING LOG

AET_CORP 37-01518.GPJ AET+CPT+WELL.GDT 11/12/14

TESTING, INC.
AETIOBNO: _ 37-01518 LOG OF BORING NO. B-4 (p.10of1)
PROJECT: Proposed Killdeer Bypass; Killdeer, ND
DEPTH | SURFACEELEVATION: _ 2296.0 GEOLOGY | y | mc | SAMPLE | ReC [ F1ELD & LABORATORY TESTS
FEET MATERIAL DESCRIPTION TYPE | IN. | we |DEN| LL | PL po#20p
12" BITUMINOUS PAVEMENT —f§ BITUMINOU$
=4 PAVEMENT -
L TFILL, Sty sand with alittie gravel, brown I FILL TIMI)ss |17
\(A-2-4) 22
FILL , sandy lean clay, brown (A-6)
2 | |
19
3 6 | M SS 3
4 T CLAYEY SAND, brown, medium dense (SC, [/ MIXED w
A-6) 7] ALLUVIUM "
5 7 15 | M ss | 20
/ ”
6 / |
7 7
SILTY SAND, brown, loose (SM, A-2-4) -1 1| COARSE
S[F ALLUVIUM -
8 —]
5| M ss | 18| 8
9 [
10 — |
6 | M SS | 18| 6
11
Bottom of Boring
DEPTH:  DRILLING METHOD WATER LEVEL MEASUREMENTS NOTE: REFERTO
SAMPLED| CASING | CAVE-IN | DRILLING | WATER
0-10' 3.25" HSA DATE | TIME |pEpTH | DEPTH | DEPTH |FLUIDLEVEL| LEVEL | THEATTACHED
10/7/14| 9:30 11.5 0.0 8.9 NA None | SHEETSFORAN
EXPLANATION OF
BORING
COMPLETED: 10/7/14 TERMINOLOGY ON
DR CK LG TT Rig 14 THISLOG
03/2011 01-DHR-060



AET_CORP 37-01518.GPJ AET+CPT+WELL.GDT 11/12/14

AMERICAN
ENGINEERING SUBSURFACE BORING LOG
TESTING, INC.
AETIOBNO: _ 37-01518 LOG OF BORING NO. B-5 (p.10f1)
PROJECT: Proposed Killdeer Bypass; Killdeer, ND
DEPTH | SURFACEELEVATION: _ 2276.0 GEOLOGY | y | mc | SAMPLE | ReC [ F1ELD & LABORATORY TESTS
FEET MATERIAL DESCRIPTION TYPE | IN. | we |DEN| LL | PL po#20p
12" BITUMINOUS PAVEMENT BITUMINOUS
PAVEMENT 8
LRI, Sty sand with alittie gravel, brown AILL TIMI) SS | 0
(A-2-4) 18
FILL , clayey sand with laminations of lean
2+ clay, dark brown (A-6) —
19
3 TFILL, Sity sand, brown (A-2-4) IIMI S| 18
14
* TFILL , fat dlay with trace lignite and lenses of L]
silty sand (A-7-6) 7
5— 5| M SS 20
6 | |
! FILL , lean clay, brown with iron oxide stains
(A-6) -
8 —]
8| M SS 18 | 34
9- [
10 -
11| M SS | 18 | 27
1 97SILTY SAND with trace organics, dark brown, | |{{ COARSE
medium dense (SM, A-2-4) [T {ALLUVIUM
Bottom of Boring
DEPTH:  DRILLING METHOD WATER LEVEL MEASUREMENTS NOTE: REFERTO
SAMPLED| CASING | CAVE-IN | DRILLING | WATER
0-10' 3.25" HSA DATE | TIME |”DEpTH | DEPTH | DEPTH |FLUIDLEVEL| LEVEL | THEATTACHED
10/7/14| 10:15 | 115 0.0 9.0 NA None | SHEETSFORAN

CB:8I\R/IIPNLGEFED: 10/7/14

DR: CK LG TT Rig 14

EXPLANATION OF
TERMINOLOGY ON
THISLOG

03/2011

01-DHR-060



AET_CORP 37-01518.GPJ AET+CPT+WELL.GDT 11/12/14

AMERICAN
A ENGINEERING

SUBSURFACE BORING LOG

TESTING, INC.
AETIBNO:  37-01518 LOG OF BORING NO. B-6 (p.1of1)
PROJECT: Proposed Killdeer Bypass; Killdeer, ND
DEPTH | SURFACEELEVATION: _ 2278.0 GEOLOGY | y | mc | SAMPLE | ReC [ F1ELD & LABORATORY TESTS
FEET MATERIAL DESCRIPTION TYPE | IN- | we |DEN| LL | PL po#20p
10" BITUMINOUS PAVEMENT BITUMINOUS
PAVEMENT 9
1 FILL , silty sand with gravel, brown (A-2-4) FILL 5| M ss | 18
- 31
FILL , fat clay with lenses of sandy lean clay,
> | light brown (A-7-6) [ ]
SILTY SAND, dark brown, looseto medium |4 .| COARSE 16
3| dense(SM, A-2-4) AAEVIOM A g0 T | | ss | 20
17
4 — —
16
5 9 | M ss | 18
18
6— | |
7 —
8 —
13| M ss |18 7
9- [
10 -
7 | M SS | 17
11
Bottom of Boring
DEPTH:  DRILLING METHOD WATER LEVEL MEASUREMENTS NOTE: REFERTO
SAMPLED| CASING | CAVE-IN | DRILLING | WATER
0-10' 3.25" HSA DATE | TIME |"DEPTH | DEPTH | DEPTH |FLUIDLEVEL| LEVEL | THEATTACHED
10/7/14| 11:00 | 115 0.0 9.0 NA None | SHEETSFORAN

CB:8I\R/IIPNLGEFED: 10/7/14

DR: CK LG TT Rig 14

EXPLANATION OF
TERMINOLOGY ON
THISLOG

03/2011

01-DHR-060



AET_CORP 37-01518.GPJ AET+CPT+WELL.GDT 11/12/14

AMERICAN
A ENGINEERING

SUBSURFACE BORING LOG

TESTING, INC.
AETIBNO:  37-01518 LOG OF BORING NO. B-7 (p.10f1)
PROJECT: Proposed Killdeer Bypass; Killdeer, ND
DEPTH | SURFACEELEVATION: _ 2276.0 GEOLOGY | y | mc | SAMPLE | ReC [ F1ELD & LABORATORY TESTS
FEET MATERIAL DESCRIPTION TYPE | IN- | we |DEN| LL | PL po#20p
9" BITUMINOUS PAVEMENT —4 BITUMINOUS$
=§ PAVEMENT 8
1 - FILL, silty sand with gravel, brown (A-2-4) FILL 7 1M ss | 20
FILL , sandy lean clay, brown with iron oxide 12
stains (A-6)
TR , Clayey sand, brown (A-6) ]
3 20
10 | M SS | 20
4 13
5 —
8 | M SS | 20| 17
6 —
! FAT CLAY with trace lignite, light gray with SENTINEL
iron oxide stains and white inclusions, firm (CH, BUTTE |
A-7-6) FORMATION
8 —
6 | M SS 18 | 27
9- [
10 |
8 | M SS | 16| 24
11
Bottom of Boring
DEPTH:  DRILLING METHOD WATER LEVEL MEASUREMENTS NOTE: REFERTO
SAMPLED| CASING | CAVE-IN | DRILLING | WATER
0-10' 3.25" HSA DATE | TIME |”DEpTH | DEPTH | DEPTH |FLUIDLEVEL| LEVEL | THEATTACHED
10/7/14| 11:45 | 115 0.0 9.1 NA None | SHEETSFORAN

EXPLANATION OF

BORING

COMPLETED: 10/7/14 TERMINOLOGY ON

DR: CK LG TT Rig 14 THISLOG
03/2011 01-DHR-060



AMERICAN
A ENGINEERING

SUBSURFACE BORING LOG

AET_CORP 37-01518.GPJ AET+CPT+WELL.GDT 11/12/14

TESTING, INC.
AETIOBNO: _ 37-01518 LOG OF BORING NO. B-8 (p.10f1)
PROJECT: Proposed Killdeer Bypass; Killdeer, ND
DEPTH | SURFACEELEVATION: _ 2280.0 GEOLOGY | y | mc | SAMPLE | ReC [ F1ELD & LABORATORY TESTS
FEET MATERIAL DESCRIPTION TYPE | IN. | we |DEN| LL | PL po#20p
12" BITUMINOUS PAVEMENT =4 BITUMINOUS$
= PAVEMENT g
L TAILL, Sity sand with gravel, brown (A-2-4) EAILL T|MIf| ss|2
FILL , sandy lean clay with alittle gravel, 22
brown with iron oxide stains (A-6)
2- | |
3 —]
6 | M SS 3|12
4 —
5 24
11| M SS | 20
6 — 18
7 —]
8 —]
2| M ss | 18| 17
9- [
CLAYEY SAND with trace organics, brown 777 MIXED
10 - Wwith iron oxide stains, medium dense (SC, A-6) / ALLUVIUM -
/ 13| M SS | 18| 12
11 /
Bottom of Boring ‘
DEPTH:  DRILLING METHOD WATER LEVEL MEASUREMENTS NOTE: REFERTO
SAMPLED| CASING | CAVE-IN | DRILLING | WATER
0-10' 3.25" HSA DATE | TIME |pEpTH | DEPTH | DEPTH |FLUIDLEVEL| LEVEL | THEATTACHED
10/7/24| 12:30 | 115 0.0 9.3 NA None | SHEETSFORAN
EXPLANATION OF
BORING
COMPLETED: 10/7/14 TERMINOLOGY ON
DR CK LG TT Rig 14 THISLOG
03/2011 01-DHR-060



AMERICAN
A ENGINEERING

SUBSURFACE BORING LOG

TESTING, INC.
AETJIOBNO:  37-01518 LOG OF BORING NO. B-9 (p.1o0f1)
PROJECT: Proposed Killdeer Bypass; Killdeer, ND
DEPTH | SURFACEELEVATION: _ 2297.0 GEOLOGY | y | mc | SAMPLE | ReC [ F1ELD & LABORATORY TESTS
FEET MATERIAL DESCRIPTION TYPE | IN. | we |DEN| LL | PL po#20p
12" BITUMINOUS PAVEMENT —f§ BITUMINOU$
=4 PAVEMENT 9
L TFILL, Sty sand with alittie gravel, brown I FILL 9| M) SS |18
\(A-2-9) 14
FILL , sandy lean clay with alittle gravel,
2 - brown with white inclusions (A-6) ]
3 23
CLAYEY SAND, with trace lignite, light JsENTiNEL | 8 | M SS | 8
4 -| brown with iron oxide stains, loose to medium 7 BUTTE 23
dense (SC, A-6) /| FORMATION
5 —
141 M SS | 2| 25
6 —
7 —
8 —
18| M sS | 18| 24
9- [
10 -
15| M SS | 18| 23
11
Bottom of Boring
DEPTH:  DRILLING METHOD WATER LEVEL MEASUREMENTS NOTE: REFER TO
SAMPLED| CASING | CAVE-IN | DRILLING | WATER
0-10' 3.25" HSA DATE | TIME |”DEpTH | DEPTH | DEPTH |FLUIDLEVEL| LEVEL | THEATTACHED
10/7/24| 13:15 | 115 0.0 8.1 NA None | SHEETSFORAN

CB:8I\R/IIPNLGEFED: 10/7/14

AET_CORP 37-01518.GPJ AET+CPT+WELL.GDT 11/12/14

DR: CK LG TT Rig 14

EXPLANATION OF
TERMINOLOGY ON
THISLOG

03/2011

01-DHR-060



AMERICAN
A ENGINEERING

SUBSURFACE BORING LOG

TESTING, INC.
AETIBNO:  37-01518 LOG OF BORING NO. B-10 (p.1o0f1)
PROJECT: Proposed Killdeer Bypass; Killdeer, ND
DEPTH | SURFACEELEVATION: _ 2332.0 GEOLOGY | y | mc | SAMPLE | ReC [ F1ELD & LABORATORY TESTS
FEET MATERIAL DESCRIPTION TYPE | IN. | we |DEN| LL | PL po#20p
12" BITUMINOUS PAVEMENT —4 BITUMINOUS$
=] PAVEMENT 8
L TRILL, Sty ssnd with gravel, brown (A-2-4) I FILL 1L M Ss |20
FILL , clayey sand, brown with iron oxide 14
stains (A-6)
2 FILL , sandy lean clay, brown with iron oxide ]
stains (A-6) -
3 25
8 | M SS | 19
4 — 26
FILL , fat clay with trace lignite and laminations ]
5 | of silty sand, light brown (A-7-6)
10| M SS| 20| 21
6 —
" T"SILTY SAND with laminations of Tean clay, 1]/ COARSE
brown, medium dense (SM, A-2-4) ‘7 ALLUVIUM -
8 —
17 | M SS | 18| 12
9 — [
10 — —
12| M SS | 18| 13
11—
Bottom of Boring
DEPTH:  DRILLING METHOD WATER LEVEL MEASUREMENTS NOTE: REFERTO
SAMPLED| CASING | CAVE-IN | DRILLING | WATER
0-10' 3.25" HSA DATE | TIME |"DEPTH | DEPTH | DEPTH |FLUIDLEVEL| LEVEL | THEATTACHED
10/7/14| 14:00 | 115 0.0 8.9 NA None | SHEETSFORAN

CB:8I\R/IIPNLGEFED: 10/7/14

AET_CORP 37-01518.GPJ AET+CPT+WELL.GDT 11/12/14

DR: CK LG TT Rig 14

EXPLANATION OF
TERMINOLOGY ON
THISLOG

03/2011

01-DHR-060



AET_CORP 37-01518.GPJ AET+CPT+WELL.GDT 11/12/14

AMERICAN
A ENGINEERING

SUBSURFACE BORING LOG

TESTING, INC.
AETIBNO:  37-01518 LOG OF BORING NO. B-11 (p.10f1)
PROJECT: Proposed Killdeer Bypass; Killdeer, ND
DEPTH | SURFACEELEVATION: _ 2326.0 GEOLOGY | y | mc | SAMPLE | ReC [ F1ELD & LABORATORY TESTS
FEET MATERIAL DESCRIPTION TYPE | IN. | we |DEN| LL | PL po#20p
11" BITUMINOUS PAVEMENT BITUMINOUS
PAVEMENT .
19 FILL , sty sand with gravel, brown (A-2-4) S FILL 5| M SS | 18
FILL , fat clay with trace lignite, brown (A-7-6) 28
2 [ |
FILL , clayey sand, gray (A-6) | ]
3 14
8 | M SS | 15
4~ 23
5 LEAN CLAY with organics, black, soft (CL, i FORMER
A
o ;o]
i i)
! FAT CLAY with trace organics, brown with 7 SENTINEL
white inclusions, firm (CH, A-7-6) BUTTE |
FORMATION
8 —
7| M SS 17 | 26
9 [\
LEAN CLAY with laminations of silt, brown
10 - withiron oxide stains, stiff (CL, A-6) -
9 | M SS | 18| 25
11—
Bottom of Boring
DEPTH:  DRILLING METHOD WATER LEVEL MEASUREMENTS NOTE: REFERTO
SAMPLED| CASING | CAVE-IN | DRILLING | WATER
0-10' 3.25" HSA DATE | TIME |”DEpTH | DEPTH | DEPTH |FLUIDLEVEL| LEVEL | THEATTACHED
10/7/14| 14:45 | 115 0.0 8.9 NA None | SHEETSFORAN
EXPLANATION OF
BORING
COMPLETED: 10/7/14 TERMINOLOGY ON
DR: CK LG TT Rig: 14 THISLOG
03/2011 01-DHR-060



AET_CORP 37-01518.GPJ AET+CPT+WELL.GDT 11/12/14

AMERICAN
A ENGINEERING

TESTING, INC.

SUBSURFACE BORING LOG

AETJoBNO:  37-01518

PROJECT: Proposed Killdeer Bypass; Killdeer, ND

LOG OF BORING NO.

B-12 (p. 1of 1)

DEPTH | SURFACEELEVATION: _ 2291.0 GEOLOGY | y | mc | SAMPLE | ReC [ F1ELD & LABORATORY TESTS
FEET MATERIAL DESCRIPTION TYPE | IN- | we |DEN| LL | PL po#20p
9" BITUMINOUS PAVEMENT BITUMINOUS
PAVEMENT 1
1 - FILL, silty sand with trace lignite, light brown FILL 13| M ss | 20
(A-2-4)
13
TR , Clayey sand, brown (A-6) ]
3 14
10| M SS | 20
4 12
CLAYEY SAND, dark brown, looseto very / / MIXED |
5| loose (SC, A-6) / ALLUVIUM
/ 5 | M ||| ss|18]13
8- .
% 3| M ||| ss|18]10
9 7 [ )
SILTY SAND, brown, very loose (SM, A-2-4) [ {']: X(L)'LAS\?FUM
10 — |
4 | M SS | 18| 5
11 -
Bottom of Boring
DEPTH:  DRILLING METHOD WATER LEVEL MEASUREMENTS NOTE: REFERTO
SAMPLED| CASING | CAVE-IN | DRILLING | WATER
0-10' 3.25" HSA DATE | TIME |pEpTH | DEPTH | DEPTH |FLUIDLEVEL| LEVEL | THEATTACHED
10/7/14| 15:30 | 115 0.0 8.8 NA None | SHEETSFORAN

CB:8I\R/IIPNLGEFED: 10/7/14

DR: CK LG TT Rig 14

EXPLANATION OF
TERMINOLOGY ON
THISLOG

03/2011

01-DHR-060



AET_CORP 37-01518.GPJ AET+CPT+WELL.GDT 11/12/14

AMERICAN
A ENGINEERING

SUBSURFACE BORING LOG

TESTING, INC.
AETIOBNO: _ 37-01518 LOG OF BORING NO. B-13 (p. 1 0f1)
PROJECT: Proposed Killdeer Bypass; Killdeer, ND
DEPTH | SURFACEELEVATION: _ 2283.0 GEOLOGY | y | mc | SAMPLE | ReC [ F1ELD & LABORATORY TESTS
FEET MATERIAL DESCRIPTION TYPE | IN. | we |DEN| LL | PL po#20p
9" BITUMINOUS PAVEMENT BITUMINOUS
PAVEMENT .
1 L FILL ,s@lty sand w?th gra\(el, _brown (A-2-4) FILL 10| M ss | 20
FILL , silty sand with laminations of lean clay,
brown (A-2-4) 13
2- |
3 —]
17| M SS | NR
4 —
5 14
141 M SS | 20
6 — 16
7 —]
8
FILL , clayey sand, dark brown (A-6) 5 | M ss | 181 24
9- [\
10 "SILTY SAND, brown, very Ioose (SM, A-2-4) || || COARSE w
| ALLUVIUM
1| M SS | 16| 14
11
Bottom of Boring
DEPTH:  DRILLING METHOD WATER LEVEL MEASUREMENTS NOTE: REFERTO
SAMPLED| CASING | CAVE-IN | DRILLING | WATER
0-10' 3.25" HSA DATE | TIME |"DEPTH | DEPTH | DEPTH |FLUIDLEVEL| LEVEL | THEATTACHED
10/7/14| 16:15 | 115 0.0 8.8 NA None | SHEETSFORAN

CB:8I\R/IIPNLGEFED: 10/7/14

DR: CK LG TT Rig 14

EXPLANATION OF
TERMINOLOGY ON
THISLOG

03/2011

01-DHR-060



AET_CORP 37-01518.GPJ AET+CPT+WELL.GDT 11/12/14

AMERICAN
ENGINEERING SUBSURFACE BORING LOG
TESTING, INC.
AETIBNO:  37-01518 LOG OF BORING NO. B-14 (p.10f1)
PROJECT: Proposed Killdeer Bypass; Killdeer, ND
DEPTH | SURFACEELEVATION: _ 2282.0 GEOLOGY | y | mc | SAMPLE | ReC [ F1ELD & LABORATORY TESTS
FEET MATERIAL DESCRIPTION TYPE | IN. | we |DEN| LL | PL po#20p
9" BITUMINOUS PAVEMENT BITUMINOUS
PAVEMENT 5
1 - FILL, silty sand with gravel, brown (A-2-4) FILL 5 M ss | 17
FILL , clayey sand, brown (A-6) 29
TR , sandy lean clay, brown (A-6) ]
3 18
5| M SS | 20
4 T CLAYEY SAND with lenses of fat clay, gray [/ MIXED 2
with iron oxide stains, loose to medium dense 74 ALLUVIUM | ]
(SC. A6) )
/ 13| M SS | 20
6- / 13
/2 7| M ss | 18| 28
CLAYEY SAND, dark brown, loose to 7
9 -| medium dense (SC, A-6) / [ )
10 / -
1| M Ss | 18
Bottom of Boring
DEPTH:  DRILLING METHOD WATER LEVEL MEASUREMENTS NOTE: REFER TO
SAMPLED| CASING | CAVE-IN | DRILLING | WATER
0-10' 3.25" HSA DATE | TIME |”DEpTH | DEPTH | DEPTH |FLUIDLEVEL| LEVEL | THEATTACHED
10/7/24| 17:00 | 115 0.0 9.0 NA None | SHEETSFORAN

CB:8I\R/IIPNLGEFED: 10/7/14

DR: CK LG TT Rig 14

EXPLANATION OF
TERMINOLOGY ON
THISLOG

03/2011

01-DHR-060



AET_CORP 37-01518.GPJ AET+CPT+WELL.GDT 11/12/14

AMERICAN
A ENGINEERING

TESTING, INC.

SUBSURFACE BORING LOG

AETJoBNO:  37-01518

PROJECT: Proposed Killdeer Bypass; Killdeer, ND

LOG OF BORING NO.

B-15 (p. 1 of 1)

DEPTH | SURFACEELEVATION: _ 2278.0 GEOLOGY | y | mc | SAMPLE | ReC [ F1ELD & LABORATORY TESTS
FEET MATERIAL DESCRIPTION TYPE | IN. | we |DEN| LL | PL po#20p
FILL , silty sand with scoriaand trace organics, (eI FILL
1 | \brown (A-2-4) /11 IMIXED 21 m ss | 2
SILTY SAND with trace organics, dark brown, [ ][ ALLUVIUM 10
5 looseto very loose (SM, A-2-4) / \
13
3 CLAYEY SAND with trace organics, brown, 4 M S22 1
4| vey loose (SC, A-6) /\
16
5 3| M SS 18
15
6 —] \
" I"SILTY SAND with lenses and laminations of N
g lean clay, brown, very loose (SM, A-2-4)
3| M SS | 17
9 —] r\
10 T"SANDY SILT with lenses and laminations of \ /]
11 sand, brown, loose (ML, A-4) 5| M SS | 18| 25
12 7"SILTY SAND with lenses and lamindfions of ||| | SENTINEL B
13 lean clay, brown, loose (SM, A-2-4) 1| BUTTE
|| FORMATION| 19 | ss | 18
14 A
15 - —
16 | 5| M >< SS 17 | 20
17 1
*® “I"CLAYEY SAND , brown, very loose (SC. A-6) /7
19 — /
20 — / —
o - / 4 | M ss | 18
Bottom of Boring
DEPTH:  DRILLING METHOD WATER LEVEL MEASUREMENTS NOTE: REFERTO
SAMPLED| CASING | CAVE-IN | DRILLING | WATER
0-20' 3.25" HSA DATE | TIME |"DEpTH | DEPTH | DEPTH |FLUIDLEVEL| LEVEL | THEATTACHED
9/30/14| 14:35 | 21.5 | 20.0 NA NA None | SHEETSFORAN

CB:8I\R/IIPNLGEFED: 9/30/14

DR: CK LG TT Rig 14

EXPLANATION OF
TERMINOLOGY ON
THISLOG

03/2011

01-DHR-060



AET_CORP 37-01518.GPJ AET+CPT+WELL.GDT 11/12/14

AMERICAN
ENGINEERING SUBSURFACE BORING LOG
TESTING, INC.
AETJIOBNO: _ 37-01518 LOG OF BORING NO. B-16 (p. 1of1)
PROJECT: Proposed Killdeer Bypass; Killdeer, ND
DEPTH | SURFACEELEVATION: _ 2277.0 GEOLOGY | y | mc | SAMPLE | ReC [ F1ELD & LABORATORY TESTS
FEET MATERIAL DESCRIPTION TYPE | IN. | we [DEN| LL | PL po#200
LEAN CLAY with organics, black (CL, A-6) | {TOPSOIL
1+ o 4 M|f| ss| 15
et 25
2 e -
o, 26
3 LEAN CLAY with trace organics, dark brown, ZIFINE 6| M Ss | 7 %6
4 firm (CL, A-6) ALLUVIUM / \
LEAN CLAY with trace organics, brown with 2%
5 white inclusions, firm (CL, A-6) 5| M ss | 17
29
6 I\
7 —
8 LEAN CLAY with lenses and laminations of 5| M SS | 17
g_ sand, brown, firm (CL, A-6) /\
10 — -
1 5| M >< SS | 17| 29
12 —
13| SAND WITH SILT , fine grained, brown, loose | ;|| COARSE \ /
(SP-SM, A-2-4) [ [|JALLUVIUM | 8 | M Ss | 18
14 -1 CLAYEY SAND, brown, loose (SC, A-6) ) MIXED /\
/ ALLUVIUM
15 SAND with lenses and laminations of lean - TCOARSE \ /]
16| ©lay, brown, medium dense (SP, A-3) ALLUVIUM | 12 | M SS | 18 | 14
17 —
8 T FAT CLAY , gray, iff (CH, A-7-6) J SENTINEL
BUTTE
19 FORMATION
20 -
o1 ] 9| M Ss | 18
Bottom of Boring
DEPTH:  DRILLING METHOD WATER LEVEL MEASUREMENTS NOTE: REFER TO
SAMPLED| CASING | CAVE:IN | DRILLING | WATER
0-20' 3.25" HSA DATE | TIME |pEpTH | DEPTH | DEPTH |FLUIDLEVEL| LEVEL | THEATTACHED
10/1/14| 9:35 21.5 0.0 19.0 NA None | SHEETSFORAN
10/6/14| NA 215 0.0 19.0 NA None | EXPLANATION OF
BORING
COMPLETED: 10/1/14 TERMINOLOGY ON
DR: CK LG TT Rig 14 THISLOG
03/2011 01-DHR-060



AET_CORP 37-01518.GPJ AET+CPT+WELL.GDT 11/12/14

AMERICAN

A ENGINEERING SUBSURFACE BORING LOG
TESTING, INC.
AETIBNO:  37-01518 LOG OF BORING NO. B-17 (p.10f1)
PROJECT: Proposed Killdeer Bypass; Killdeer, ND
DEPTH | SURFACEELEVATION: _ 2274.0 GEOLOGY | y | mc | SAMPLE | ReC [ F1ELD & LABORATORY TESTS
FEET MATERIAL DESCRIPTION TYPE | IN- | we |DEN| LL | PL po#20p
SANDY LEAN CLAY with organics, dark 4 TOPSOIL 19
1_\brown (CL, A-6) // MIXED Y ss | 16
SANDY LEAN CLAY with trace organics, / ALLUVIUM 17
5 brown with white inclusions, firm (CL, A-6) 7 I\
CLAYEY SAND, brown, very loose (SC, A-6) / 2 12
3 / 4 | M SS | 18
/ 16
= . s
//// 17
5 NEIE 4 | M SS 18
SILTY SAND, dark brown, very loose (SM, -1 1| COARSE
6| A-2-4) [T ALLUVIUM /\
"I FAT CLAY with lenses and laminations of Sit, %/ SENTINEL H
g | gray with white inclusions and iron oxide stains, BUTTE
stiff (CH, A-7-6) FORMATION| 15 | ss 16|21
9 / \
10 A AR
11 8 | M >< ss | 17
12 —
13 FAT CLAY with trace lignite and lenses and 10| M >< SS | 18| 33
14 | laminations of silt, gray with iron oxide stains, / \
tiff (CH, A-7-6)
15 — —
16 10| M >< ss | 18
17 —
18 LEAN CLAY with laminations of fat clay,
19— brown with iron oxide stains, stiff (CL, A-6)
20 —
o1 13| M ss | 18
Bottom of Boring
DEPTH:  DRILLING METHOD WATER LEVEL MEASUREMENTS NOTE: REFERTO
SAMPLED| CASING | CAVE-IN | DRILLING | WATER
0-20' 3.25" HSA DATE | TIME |"DEPTH | DEPTH | DEPTH |FLUIDLEVEL| LEVEL | THEATTACHED
10/1/14| 11:15 | 215 0.0 18.2 NA None | SHEETSFORAN
10/6/14| NA 21.5 0.0 11.9 NA 10.0 | EXPLANATION OF
BORING
COMPLETED: 10/1/14 TERMINOLOGY ON
DR: CK LG TT Rig 14 THISLOG
03/2011 01-DHR-060



AET_CORP 37-01518.GPJ AET+CPT+WELL.GDT 11/12/14

AMERICAN
A ENGINEERING

TESTING, INC.

SUBSURFACE BORING LOG

AET JOB NO:
PROJECT:

37-01518
Proposed Killdeer Bypass; Killdeer, ND

LOG OF BORING NO.

B-18 (p. 1 of 1)

DEPTH | SURFACEELEVATION: _ 2275.0 GEOLOGY

FEET

MATERIAL DESCRIPTION

SAMPLE | REC
TYPE | IN.

FIELD & LABORATORY TESTS

WC [DEN| LL | PL Po-#200

LEAN CLAY with sand and organics, dark 2% I TOPSOIL

4~ A-6)

LEAN CLAY , brown, stiff (CL, A-6)

CLAYEY SAND with alittle gravel, brown,
very loose to loose (SC, A-6)

15—+ SAND WITH SILT , fine grained, brown, loose
16 - (SP-SM, A-2-4)

CLAYEY SAND, brown, medium dense (SC,

L [ \brown (CL, A-6) / SENTINEL
LEAN CLAY with sand and trace organics,
31 brown with white inclusions, very stiff (CL,

BUTTE
FORMATION

15| M

30| M

24| M

11| ™M

10 | W

13| M

18

B @

18

3

18

18

<] XTI IX<T X
7

19
12
3
11
15

27

18

Bottom of Boring

DEPTH:

DRILLING METHOD

WATER LEVEL MEASUREMENTS

0-39%

SAMPLED
395" HSA DATE | TIME |S3YEHG

CASING
DEPTH

CAVE-IN
DEPTH

DRILLING
FLUID LEVEL

WATER
LEVEL

10/21/14 9:26 16.0

14.5

NA

NA

14.5

10/21/14 10:17 41.0

39.5

40.0

NA

17.0

BORING
COMPLETED:

10/21/14 10/21/14 10:29 | 41.0

0.0

14.0

NA

None

DR: MH LG RH Rig ATV

NOTE: REFERTO
THE ATTACHED
SHEETSFOR AN
EXPLANATION OF
TERMINOLOGY ON
THISLOG

03/2011

01-DHR-060



AET_CORP 37-01518.GPJ AET+CPT+WELL.GDT 11/12/14

AMERICAN
ENGINEERING SUBSURFACE BORING LOG
TESTING, INC.
AETIOBNO: _ 37-01518 LOG OF BORING NO. B-19 (p.1o0f1)
PROJECT: Proposed Killdeer Bypass; Killdeer, ND
DEPTH | SURFACEELEVATION: _ 2287.0 GEOLOGY | y | mc | SAMPLE | ReC [ F1ELD & LABORATORY TESTS
FEET MATERIAL DESCRIPTION TYPE | IN. | we |DEN| LL | PL po#20p
CLAYEY SAND with organics, dark brown 2% I TOPSOIL
(SC, A-6) Y 20
1 ’ "\ 1_ 5| M SS 18
5| CLAYEY SAND with trace organics, light /) SENTINEL / \ 15
brown with iron oxide stains, loose (SC, A-6) / BUTTE
~/|FORMATION 18
ISR SAND, gray with iron oxide stains, 1 8| M S| 2 13
4 loose (SM, A-2-4) /\
22
5 10| M SS | 22
6 — [
! FAT CLAY with tracelignite, gray withiron N
g oxide stains, stiff (CH, A-7-6)
9 |WI|X| ss | 16| 37
9 / \
10| SANDY LEAN CLAY , light brown with iron L
oxide stains, stiff (CL, A-6) ><
12| M SS 18
11
12 FAT CLAY with trace lignite and laminations ||
13— of silt, gray with iron oxide stains, stiff (CH,
A-T7-6) 15| M Ss | 18| 28
14 -
1> T CLAYEY SAND with trace lignite, gray with W
16— iron oxide stains, medium dense (SC, A-6) 18| M SS | 18
17
18
19 — SANDSTONE, gray (A-1-a)
50.20 M SS 1
Bottom of Boring; Auger Refusal
DEPTH:  DRILLING METHOD WATER LEVEL MEASUREMENTS NOTE: REFERTO
SAMPLED| CASING | CAVE-IN | DRILLING | WATER
0-19' 3.25" HSA DATE | TIME |"DEPTH | DEPTH | DEPTH |FLUIDLEVEL| LEVEL | THEATTACHED
10/1/14| 16:12 | 195 0.0 17.2 NA None | SHEETSFORAN
10/6/14| NA 19.5 0.0 11.0 NA 8.5 | EXPLANATIONOF
BORING
COMPLETED: 10/1/14 TERMINOLOGY ON
DR: CK LG TT Rig 14 THISLOG
03/2011 01-DHR-060



AET_CORP 37-01518.GPJ AET+CPT+WELL.GDT 11/12/14

AMERICAN
ENGINEERING SUBSURFACE BORING LOG
TESTING, INC.
AETIOBNO: _ 37-01518 LOG OF BORING NO. B-20 (p. 1of1)
PROJECT: Proposed Killdeer Bypass; Killdeer, ND
DEPTH | SURFACEELEVATION: _ 2296.0 GEOLOGY | y | mc | SAMPLE | ReC [ F1ELD & LABORATORY TESTS
FEET MATERIAL DESCRIPTION TYPE | IN. | we |DEN| LL | PL po#20p
CLAYEY SAND with organics, black (SC, ‘—’ TOPSOIL -
1 -N\AH) . . //MIXED 7| mI[)| ss |17
SANDY LEAN CLAY with trace organics, ) ALLUVIUM 18
, | brownwith whiteinclusions, firm (CL, A-6) / /\
/ 18
3 4
% 6 | M ss | 20 -
4 CLAYEY SAND, brown, loose (SC, A-6) 7 /\
LEAN CLAY with trace organics, brown with gﬁ’}glé\lﬂ 19
5 _| whiteinclusions, firm (CL, A-6) FORMATION! 6 | M ss | 20
6 [\
! FAT CLAY with tracelignite, gray withiron N
g oxide stains, stiff (CH, A-7-6)
10 | M SS | 16 | 22
o] A 44
10 — —
1 8 | M >< ss | 17
12 -
B3 SILTY SAND, with trace lignite and lenses IRE 15| M >< SS | 18| 22
14 - and laminations of lean clay, gray with iron R / \
oxide stains, medium dense (SM, A-2-4) AT
15 -
56 e 19 | M >< ss | 18
CLAYEY SAND, gray with iron oxide stains, / % / \
17 medium dense (SC, A-6) /
18 /
o- _
20 / -
o1 | 6 19 | M ss | 18
%%
Bottom of Boring
DEPTH:  DRILLING METHOD WATER LEVEL MEASUREMENTS NOTE: REFERTO
SAMPLED| CASING | CAVE-IN | DRILLING | WATER
0-20' 3.25" HSA DATE | TIME |"DEPTH | DEPTH | DEPTH |FLUIDLEVEL| LEVEL | THEATTACHED
10/1/14| 17:50 | 215 0.0 19.0 NA None | SHEETSFORAN
10/6/14| NA 21.5 0.0 10.0 NA 9.0 | EXPLANATION OF
COMPLETED: 10/1/14 TERMINOLOGY ON
DR: CK LG: TT Rig 14 THISLOG
03/2011 01-DHR-060



AET_CORP 37-01518.GPJ AET+CPT+WELL.GDT 11/12/14

AMERICAN
ENGINEERING SUBSURFACE BORING LOG
TESTING, INC.
AETIOBNO: _ 37-01518 LOG OF BORING NO. B-21 (p.10f1)
PROJECT: Proposed Killdeer Bypass; Killdeer, ND
DEPTH | SURFACEELEVATION: _ 2312.0 GEOLOGY | y | mc | SAMPLE | ReC [ F1ELD & LABORATORY TESTS
FEET MATERIAL DESCRIPTION TYPE | IN. | we |DEN| LL | PL po#20p
SANDY LEAN CLAY with organics, dark % 1 TOPSOIL 20
1 —nprown (CL, A-6) . AFINE 5 M ss | 18
LEAN CLAY with trace organics, dark brown, ALLUVIUM 23
5 firm (CL, A-6) [\
LEAN CLAY with trace lignite and organics, SENTINEL on
3| gray with whiteinclusions, firm (CL, A-6) Eg;&iﬂ onl 7 | m ss | 18
28
4 FAT CLAY with trace lignite, gray withiron \ 23
5_ oxide stains, stiff to soft (CH, A-7-6) 121 M ss | 20
6 [\
7 —]
8 —]
3| M >< SS 2 | 28
®TLIGNITE o
10 "FAT CLAY with trace lignite, gray, tiff (CH, W
A-7-6) 12| M ss | 18
11
12
137 14| M >< ss | 18| 20
14 [
ST FAT CLAY with trace lignite and laminations W
16— of dlt, gray with iron oxide stains, tiff to hard 14| M SS | 18
(CH, A-7-6) /\
17 — 1
18 -
19 -
20 - -
21 — LIGNITE 31| M SS | 18
Bottom of Boring
DEPTH:  DRILLING METHOD WATER LEVEL MEASUREMENTS NOTE: REFERTO
SAMPLED| CASING | CAVE-IN | DRILLING | WATER
0-20' 3.25" HSA DATE | TIME |"DEPTH | DEPTH | DEPTH |FLUIDLEVEL| LEVEL | THEATTACHED
10/2/14| 10:05 | 215 0.0 18.6 NA None | SHEETSFORAN
10/6/14| NA 215 0.0 18.0 NA 17.5 | EXPLANATION OF
BORING
COMPLETED: 10/2/14 TERMINOLOGY ON
DR: CK LG: TT Rig 14 THISLOG
03/2011 01-DHR-060




AET_CORP 37-01518.GPJ AET+CPT+WELL.GDT 11/12/14

AMERICAN
ENGINEERING SUBSURFACE BORING LOG
TESTING, INC.
AETJoBNO: _ 37-01518 LOG OF BORING NO. B-22 (p.10f1)
PROJECT: Proposed Killdeer Bypass; Killdeer, ND
DEPTH | SURFACEELEVATION: _ 2321.0 GEOLOGY | y | mc | SAMPLE | ReC [ F1ELD & LABORATORY TESTS
FEET MATERIAL DESCRIPTION TYPE | IN. | we |DEN| LL | PL po#20p
SANDY LEAN CLAY with organics, dark ‘—’ TOPSOIL o
1 brown, firm (CL, A-6) _ . MIXED Y ss | 15
SANDY LEAN CLAY with trace organics, ALLUVIUM 20
5 brown, firm (CL, A-6) / \
3| FAT CLAY with trace organics, light brown SENTINEL 6 | M ss | 18 22
with iron oxide stains and white inclusions, firm BUTTE
(CH, A-7-6) FORMATION 24
4 FAT CLAY with trace lignite, gray to brown \ 3
5 Wl_t|”1 iron oxide stains, firm to very stiff (CH, 6| M ss | 20
A-7-6)
6 —] \
7 —]
8 —
13| M >< SS | 18| 27
9 —] r\
10 s
11 14| M >< SS 18 | 28
12
13 T"SANDY LEAN CLAY with laminations of 16 | M >< ss | 18
14— ligntie, dark brown, very stiff to tiff (CL, A-6) / \
15 s
16| FAT CLAY with trace lignite, dark gray, stiff 9 | M SS | 18
to very stiff (CH, A-7-6) /\
17
18
19
20 — s
o1 | 19| M Ss | 18
Bottom of Boring
DEPTH:  DRILLING METHOD WATER LEVEL MEASUREMENTS NOTE: REFERTO
SAMPLED| CASING | CAVE-IN | DRILLING | WATER
0-19%  3.25" HSA DATE | TIME |"DEpTH | DEPTH | DEPTH |FLUIDLEVEL| LEVEL | THEATTACHED
10/8/14| 16:45 | 21.5 0.0 18.5 NA None | SHEETSFORAN
EXPLANATION OF
BORING
COMPLETED: 10/8/14 TERMINOLOGY ON
DR CK LG TT Rig 14 THISLOG
03/2011 01-DHR-060



AMERICAN
ENGINEERING SUBSURFACE BORING LOG
TESTING, INC.
AETIBNO:  37-01518 LOG OF BORING NO. B-23 (p.10f1)
PROJECT: Proposed Killdeer Bypass; Killdeer, ND
DEPTH | SURFACEELEVATION: _ 2352.0 GEOLOGY | y | mc | SAMPLE | ReC [ F1ELD & LABORATORY TESTS
FEET MATERIAL DESCRIPTION TYPE | IN. | we |DEN| LL | PL po#20p
CLAYEY SAND with organics, dark brown, 2% I TOPSOIL
very loose (SC, A-6) 57
1- : : //MIXED
CLAYEY SAND with trace organics, dark / accoviom | 4 (M S| 18
,_| brown, very looseto loose (SC, A-6) // I\
3 7
/ 3| M|[)| ss| 20
4 7
. é =
6 SANDY LEAN CLAY , brown withiron oxide .’ 1 7 5| M SS | 18
stains and whiteinclusions, firm (CL, A-6) / /\
" SILT, gray with whiteinclusions, Toose (ML, TFINE -
o | A-d) ALLUVIUM
5| M >< SS | 18
9 / \
10| FAT CLAY with laminations of lignite, gray to SENTINEL H
brown, firm to very stiff (CH, A-7-6) BUTTE
FORMATION 32
11 8| M SS 19
29
12 [
27
13 — 17 | M SS | 2
27
14 -
21
15 — 20| M SS | 20
16 [
17
18
19 -
20 - -
21 — 27 | M SS | 18| 25
Bottom of Boring
DEPTH:  DRILLING METHOD WATER LEVEL MEASUREMENTS NOTE: REFERTO
SAMPLED| CASING | CAVE-IN | DRILLING | WATER
0-19%' 3.25" HSA DATE | TIME |"DEPTH | DEPTH | DEPTH |FLUIDLEVEL| LEVEL | THEATTACHED
10/8/14| 17:55 | 215 0.0 18.0 NA None | SHEETSFORAN

CB:8I\R/IIPNLGEFED: 10/8/14

AET_CORP 37-01518.GPJ AET+CPT+WELL.GDT 11/12/14

DR: CK LG TT Rig 14

EXPLANATION OF
TERMINOLOGY ON

THISLOG

03/2011

01-DHR-060



AET_CORP 37-01518.GPJ AET+CPT+WELL.GDT 11/12/14

AMERICAN
A ENGINEERING

SUBSURFACE BORING LOG

TESTING, INC.
AETIBNO:  37-01518 LOG OF BORING NO. B-24 (p.10f1)
PROJECT: Proposed Killdeer Bypass; Killdeer, ND
DEPTH | SURFACEELEVATION: _ 2315.0 GEOLOGY | y | mc | SAMPLE | ReC [ F1ELD & LABORATORY TESTS
FEET MATERIAL DESCRIPTION TYPE | IN. | we |DEN| LL | PL po#20p
LEAN CLAY with sand and trace lignite, dark ~ [** { TOPSOIL 17
- 1,0,
1| oy with whiteinclusions, soft (CL, A-6) o Ry ss | 14
et 20
2 | Zii /\
5| LEAN CLAY with laminafions of silt, gray . J|FINE sl < | 1 19
with iron oxide stains, soft to stiff (CL, A-6) ALLUVIUM 20
4 —| [\
25
> T SILT with sand and laminations of lean clay, MIXED LM S| 2
6| gy with iron oxide stains, medium dense (ML, ALLUVIUM )\
A-4)
- .
g 18| M >< SS | 17| 22
9 —]
SILTSTONE, gray (ML, A-4) SENTINEL -
10 _ BUTTE
FAT CLAY , gray, very siff (CH, A-7-6) FORMATION|50/.2| M >< SS 1
11 -
12 -
13 — 20| M >< SS | 16 | 23
14
1 FAT CLAY with trace lignite and laminations 16| M >< SS | 17
16— of silt, gray with iron oxide stains, very tiff to / \
hard (CH, A-7-6)
17
18
19
207 37| ™ ss | 17
2 Bottom of Boring
DEPTH:  DRILLING METHOD WATER LEVEL MEASUREMENTS NOTE: REFERTO
SAMPLED| CASING | CAVE-IN | DRILLING | WATER
0-20' 3.25" HSA DATE | TIME |”DEpTH | DEPTH | DEPTH |FLUIDLEVEL| LEVEL | THEATTACHED
10/8/14| 18:45 | 21.0 0.0 18.2 NA None | SHEETSFORAN

CB:8I\R/IIPNLGEFED: 10/8/14

DR: TB LG: CD Rig 39

EXPLANATION OF
TERMINOLOGY ON
THISLOG

03/2011

01-DHR-060



AET_CORP 37-01518.GPJ AET+CPT+WELL.GDT 11/12/14

AMERICAN
A ENGINEERING

SUBSURFACE BORING LOG

TESTING, INC.
AETIBNO:  37-01518 LOG OF BORING NO. B-25 (p.10f1)
PROJECT: Proposed Killdeer Bypass; Killdeer, ND
DEPTH | SURFACEELEVATION: _ 2288.0 GEOLOGY | y | mc | SAMPLE | ReC [ F1ELD & LABORATORY TESTS
FEET MATERIAL DESCRIPTION TYPE | IN. | we |DEN| LL | PL po#20p
SILT with sand and organics, dark brown, ‘—’ TOPSOIL
1 loose (ML, A-4) Q\(ﬂ 5 M ss 5
ey /\
? | SANDY LEAN CLAY with tracelignite, gray (/7 MXED
3 with iron oxide stains, stiff (CL, A-6) / ERY ss | 20
7 6
- % 0| |
5 / 12 | M Ss | 18
% 11
o % \ / 24
7 __ — / 14| M ss | 18
SANDY SILT, gray withiron oxide stains, I o5
g | medium dense (ML, A-4) /\
o LEAN CLAY with tracelignite, gray with iron .,IZIPLEUVIUM \
10 - oxide stains, soft to very stiff (CL, A-6) 13| M ss | 18] 23
11 [
12 -
13 — 17 ! >< ss | 18] 24
14
> T LIGNITE , black SENTINEL | 3 | M >< ss | 13
16 FORMATION —
17
18
19 — FAT CLAY , gray, very stiff (CH, A-7-6)
207 19| M SS | 20
2 Bottom of Boring
DEPTH:  DRILLING METHOD WATER LEVEL MEASUREMENTS NOTE: REFERTO
SAMPLED| CASING | CAVE-IN | DRILLING | WATER
0-20° 3.25" HSA DATE | TIME |"DEpTH | DEPTH | DEPTH |FLUIDLEVEL| LEVEL | THEATTACHED
10/8/14| 17:15 | 21.0 0.0 19.0 NA 19.5 | SHEETSFORAN
10/8/14| 1846 | 21.0 0.0 18.3 NA 13.3 | EXPLANATION OF
BORING
COMPLETED: 10/8/14 TERMINOLOGY ON
DR: TB LG: CD Rig 39 THISLOG
03/2011 01-DHR-060



AET_CORP 37-01518.GPJ AET+CPT+WELL.GDT 11/12/14

AMERICAN
ENGINEERING SUBSURFACE BORING LOG
TESTING, INC.
AETIOBNO: _ 37-01518 LOG OF BORING NO. B-26 (p.10f1)
PROJECT: Proposed Killdeer Bypass; Killdeer, ND
DEPTH | SURFACEELEVATION: _ 2280.0 GEOLOGY | y | mc | SAMPLE | ReC [ F1ELD & LABORATORY TESTS
FEET MATERIAL DESCRIPTION TYPE | IN. | we |DEN| LL | PL po#20p
LEAN CLAY with organics, dark brown (CL, | {TOPSOIL 19
14 AD o 10| M ||| ss| 18
et 13
2T LEAN CLAY with trace organics, brown with SEI\#I&\JEL \ ] 13
iron oxide stains, very tiff (CL, A-6
3 y ( ) FORMATION| 16 | M SS | 18
9
4 TTSILTY SAND, gray, medium dense (SM, W
A-2-4) 15
5 2| M ss | 18
6 [
" T EAT CLAY , gray, iff (CH, A-7-6) W
. 10| M ss | 18
9 —]
10 LEAN CLAY with sand, brown, tiff to firm W
(CL, A-6) 14| M sS | 18| 24
11 [
12 -
5 8 | M >< ss | 12
YT LIGNITE , black i
15 6 | M >< ss| 6
16 [
17
18
19 FAT CLAY with tracelignite, gray, very stiff L
2| (CH,A-7-6)
16 | M SS | 18| 29
2 Bottom of Boring
DEPTH:  DRILLING METHOD WATER LEVEL MEASUREMENTS NOTE: REFER TO
SAMPLED| CASING | CAVE-IN | DRILLING | WATER
0-19%' 3.25" HSA DATE | TIME |"DEPTH | DEPTH | DEPTH |FLUIDLEVEL| LEVEL | THEATTACHED
10/13/14{ 11:.08 | 21.0 19.5 NA NA None | SHEETSFORAN

CB:8I\R/IIPNLGEFED: 10/13/14

DR: MH LG JMM Rig: 30

EXPLANATION OF
TERMINOLOGY ON
THISLOG

03/2011

01-DHR-060



AET_CORP 37-01518.GPJ AET+CPT+WELL.GDT 11/12/14

AMERICAN
ENGINEERING
TESTING, INC.

SUBSURFACE BORING LOG

AETJoBNO:  37-01518

LOG OF BORING NO.

B-27 (p.1of1)

PROJECT: Proposed Killdeer Bypass; Killdeer, ND
DEPTH | SURFACEELEVATION: _ 2279.0 GEOLOGY | y | mc | SAMPLE | ReC [ F1ELD & LABORATORY TESTS
FEET MATERIAL DESCRIPTION TYPE | IN. | we |DEN| LL | PL po#20p
SILTY SAND with organics, dark brown (SM, [%% { TOPSOIL
1 AZ9 R 9| M| ss| 18 "
e
5 i, i /\ 12
SANDY FAT CLAY , brown, firm (CH, A-7-6) /// FINE 20
) ALLUVIUM
3 / 8| M Ss | 18
// -
* TEAT CLAY , gray to brown, Stiff (CH, A-7-6) : W .
5 13| M ss | 18
6 [
" SANDY LEAN CLAY , brown, Stiff tovery /] SENTINEL W
gtiff (CL, A-6) | BUTTE 15 | M ss | 18| 24
8 % FORMATION
9 /
109 Z 19| M >< ss | 18
11 % /
12 - 7 |
13 % 20| M >< Ss | 18
14 ?
_| CLAYEY SAND, gray, very stiff (SC, A-6) 7 W
15 /2 2| M ss | 18] 21
17 — 7
18 FAT CLAY , gray with iron oxide stains, very
iff (CH, A-7-6)
19
207 23| M ss | 18
2 Bottom of Boring
DEPTH:  DRILLING METHOD WATER LEVEL MEASUREMENTS NOTE: REFERTO
SAMPLED| CASING | CAVE-IN | DRILLING | WATER
0-19%' 3.25" HSA DATE | TIME |"DEPTH | DEPTH | DEPTH |FLUIDLEVEL| LEVEL | THEATTACHED
10/13/14; 10:10 | 21.0 19.5 NA NA None | SHEETSFORAN

CB:8I\R/IIPNLGEFED: 10/13/14

DR: MH LG JMM Rig: 30

EXPLANATION OF
TERMINOLOGY ON
THISLOG

03/2011

01-DHR-060



AET_CORP 37-01518.GPJ AET+CPT+WELL.GDT 11/12/14

AMERICAN
ENGINEERING SUBSURFACE BORING LOG
TESTING, INC.
AETIOBNO: _ 37-01518 LOG OF BORING NO. B-28 (p. 1of1)
PROJECT: Proposed Killdeer Bypass; Killdeer, ND
DEPTH | SURFACEELEVATION: _ 2272.0 GEOLOGY | y | mc | SAMPLE | ReC [ F1ELD & LABORATORY TESTS
FEET MATERIAL DESCRIPTION TYPE | IN. | we |DEN| LL | PL po#20p
SILT with sand and organics, dark brown, ‘—’ TOPSOIL 18
1 loose (ML, A-4) Q\(ﬂ . M ss 5
et 15
2T LEAN CLAY with sand and trace lignite, FINE \ ] 15
3 brown with gray mottling and iron oxide stains, ALLUVIUM o | M ss | s
very stiff to stiff (CL, A-6) 18
4 —| [
16
5 17| M SS 16
6 — [
7- .
g | SANDY SILT with trace lignite, gray to brown || [ 1| M >< SS | 16 | 24
with iron oxide stains, medium dense (ML, A-4) |} |- / \
9 LEAN CLAY with trace organics, black, stiff SENTINEL
(CL, A6) Eggl-\r/liTION 7
10 -] FAT CLAY withtracelignite, gray with white
inclusions, stiff (CH, A-7-6) 10| M SS | 16
11 -
12 .
13 | LEAN CLAY with trace lignite and 16 | M >< SS | 18| 24
laminations of silt, gray to brown, very stiff (CL, / \
A-6)
14
157 16 | M >< ss | 19
16 -
17 v
LIGNITE , black
18
19
207 50.4) M ss | 14
2 Bottom of Boring
DEPTH:  DRILLING METHOD WATER LEVEL MEASUREMENTS NOTE: REFERTO
SAMPLED| CASING | CAVE-IN | DRILLING | WATER
0-19%' 3.25" HSA DATE | TIME |DEpTH | DEPTH | DEPTH |FLUIDLEVEL| LEVEL | THEATTACHED
10/8/14| 14:.00 | 21.0 19.5 NA NA 17.0 | SHEETSFORAN
10/8/14| 14:15 | 21.0 0.0 19.1 NA 18.7 | EXPLANATION OF
BORING
COMPLETED: 10/8/14 TERMINOLOGY ON
DR: TB LG: CD Rig 39 THISLOG
03/2011 01-DHR-060



AET_CORP 37-01518.GPJ AET+CPT+WELL.GDT 11/12/14

AMERICAN
ENGINEERING SUBSURFACE BORING LOG
TESTING, INC.
AETIBNO:  37-01518 LOG OF BORING NO. B-29 (p.10f1)
PROJECT: Proposed Killdeer Bypass; Killdeer, ND
DEPTH | SURFACEELEVATION: _ 2268.0 GEOLOGY | y | mc | SAMPLE | ReC [ F1ELD & LABORATORY TESTS
FEET MATERIAL DESCRIPTION TYPE | IN. | we |DEN| LL | PL po#20p
_| SILTY SAND with organics, dark brown (SM,  [** { TOPSOIL 17
;_\A'2'4) 1T/ CoARSE 3 M SS9y
3|, SILTY SAND with trace organics, brown, very | '[JALLUVIUM |, |, s | 18| 1
4 | \loose (SM, A-2-4) /) SENTINEL 23
5 -|{ |LEAN CLAY with sand and trace organics, AAE Eg;&iﬂo,\l 7 ™ ss | 18| 1
6 — \light brown, soft (CL, A-6) BN
7 SILTY SAND with laminations of lean clay,
8 — gray withiron oxide stains and brown mottling, 11 ss | 18] 22
9 —-{ medium dense (SM, A-2-4) & X
10 - =
11 13| M X ss| 18
12
13— FAT CLAY with trace lignite and laminations 13| M X ss | 18
14 — of silt, gray with iron oxide stains, stiff to very
15 - stiff (CH, A-7-6)
16 - 18| M [X| ss | 18
17 -
1 | SANDY LEAN CLAY , gray, very siiff (CL,
A-6)
20 -
vl 20 (M [X ss|18]2
22 -
23
2 T "GNITE
26 503 W | ss | 14
g_ FAT CLAY with trace lignite and laminations
29 of silt, gray, hard (CH, A-7-6)
30_
31- CLAYEY SAND with lenses and laminations 37| M X SS | 18
32 - of lean clay, gray, dense to medium dense (SC,
3 A-6)
34_
35—
ol 19| M X ss| 18
37 -
gg_ FAT CLAY with trace lignite and laminations
0 — of silt, gray, very tiff (CH, A-7-6)
41 - 20 (M X ss |18
42 -
43_
44_
45_
46— 18 | M ss | 18
Bottom of Boring
DEPTH:  DRILLING METHOD WATER LEVEL MEASUREMENTS NOTE: REFERTO
SAMPLED| CASING | CAVE-IN | DRILLING | WATER
0-45' 3.25" HSA DATE | TIME |DEpTH | DEPTH | DEPTH |FLUIDLEVEL| LEVEL | THEATTACHED
10/2/14| 18:20 | 46.5 0.0 41.5 NA 9.5 | SHEETSFORAN
EXPLANATION OF
BORING
COMPLETED: 10/2/14 TERMINOLOGY ON
DR: CK LG TT Rig 14 THISLOG
03/2011 01-DHR-060



AET_CORP 37-01518.GPJ AET+CPT+WELL.GDT 11/12/14

AMERICAN
ENGINEERING SUBSURFACE BORING LOG
TESTING, INC.
AETIOBNO: _ 37-01518 LOG OF BORING NO. B-30 (p. 1of1)
PROJECT: Proposed Killdeer Bypass; Killdeer, ND
DEPTH | SURFACEELEVATION: _ 2288.0 GEOLOGY | y | mc | SAMPLE | ReC [ F1ELD & LABORATORY TESTS
FEET MATERIAL DESCRIPTION TYPE | IN. | we |DEN| LL | PL po#20p
SILTY SAND with organics, dark brown (SM, =4 TOPSOIL
1 _\A-2-4) / | SENTINEL | o | ) ss | 20
SILTY SAND with trace organics, brown, very | .}-|/{BUTTE
loose (SM, A-2-4) “{| FORMATION
2 ' -
SAND WITH CLAY and alittle gravel, fine ||
5| grained, light brown, loose (SP-SC, A-2-6)
5| M SS | 20
4 —
5— .
4
6 — 8| M SS 18
3
- [
7
8 — 7 | M SS | 18
5
9 [
6
10 — 7| M SS 18
11 -
12 FAT CLAY with lenses and laminations of silt, ||
13- J¥ with iron oxide stains, very stiff (CH,
A-T7-6) 16 | M SS | 18| 24
14 -
> TLEAN CLAY with sand and lenses and W
16— laminations of fat clay, gray with iron oxide 23| M SS | 18
stains, very stiff (CL, A-6) /\
17
18
19
20 — ]
21 | SILTY SAND with laminations of lean clay, - 29| M SS | 18 | 18
gray with iron oxide stains, medium dense (SM,  |{:]-
\A-24) /
Bottom of Boring
DEPTH:  DRILLING METHOD WATER LEVEL MEASUREMENTS NOTE: REFERTO
SAMPLED| CASING | CAVE-IN | DRILLING | WATER
0-20' 3.25" HSA DATE | TIME |"DEPTH | DEPTH | DEPTH |FLUIDLEVEL| LEVEL | THEATTACHED
10/2/14| 14:15 | 215 0.0 16.8 NA None | SHEETSFORAN

CB:8I\R/IIPNLGEFED: 10/2/14

DR: CK LG TT Rig 14

EXPLANATION OF
TERMINOLOGY ON
THISLOG

03/2011

01-DHR-060



AET_CORP 37-01518.GPJ AET+CPT+WELL.GDT 11/12/14

AMERICAN
A ENGINEERING

SUBSURFACE BORING LOG

TESTING, INC.
AETIBNO:  37-01518 LOG OF BORING NO. B-31 (p.10f1)
PROJECT: Proposed Killdeer Bypass; Killdeer, ND
DEPTH | SURFACEELEVATION: _ 2271.0 GEOLOGY | y | mc | SAMPLE | ReC [ F1ELD & LABORATORY TESTS
FEET MATERIAL DESCRIPTION TYPE | IN- | we |DEN| LL | PL po#20p
LEAN CLAY with organics, dark brown (CL,  [*%{TOPSOIL 0
A-6) Y
1+ o 5| M SS | 18
CLAYEY SAND, brown, loose (SC, A-6) / 7 XBELEJE)/IUM 19
2 SILTY SAND, brown, medium dense to very 1 -
loose (SM, A-2-4) 10
3 18| M SS | 18
8
4 — [\
14
5 7| ™ ss | 18
6 [\
7- ]
g 4 | M >< SS | 18| 19
9- 1
10| LEAN CLAY withtracelignite, brown, firm JFINE \ /]
(CL, A-6) ALLUVIUM | 5 | M SS | 18
11 [
_| FAT CLAY , gray with brown mottling, very SENTINEL N
129 iff (CH, A-7-6) BUTTE
. FORMATION| 16 | ss | 18| 26
14
1> 19| M >< ss | 18
16 /\
17
8 TLIGNITE , black
19
207 50/.5| M ss| 6
2 Bottom of Boring
DEPTH:  DRILLING METHOD WATER LEVEL MEASUREMENTS NOTE: REFERTO
SAMPLED| CASING | CAVE-IN | DRILLING | WATER
0-19%' 3.25" HSA DATE | TIME |"DEPTH | DEPTH | DEPTH |FLUIDLEVEL| LEVEL | THEATTACHED
10/21/14 10:21 | 21.0 | 195 NA NA None | SHEETSFORAN
EXPLANATION OF
BORING
COMPLETED: 10/21/14 TERMINOLOGY ON
DR: MH LG: RH Rig: ATV THISLOG
03/2011 01-DHR-060



AET_CORP 37-01518.GPJ AET+CPT+WELL.GDT 11/12/14

AMERICAN
ENGINEERING
TESTING, INC.

SUBSURFACE BORING LOG

AETJoBNO:  37-01518

LOG OF BORING NO.

B-32 (p. 1of 1)

PROJECT: Proposed Killdeer Bypass; Killdeer, ND
DEPTH | SURFACEELEVATION: _ 2273.0 GEOLOGY | y | mc | SAMPLE | ReC [ F1ELD & LABORATORY TESTS
FEET MATERIAL DESCRIPTION TYPE | IN. | we |DEN| LL | PL po#20p
LEAN CLAY with sand and trace organics, 2% I TOPSOIL o
1 dark brown (CL, A-6) 2 6 | M ss | 18
A 16
2- LEAN CLAY with lenses of clayey sand, gray, FINE —
firm to stiff (CL, A-6) ALLUVIUM 18
3 6 | M SS | 18
25
4 — [
21
51 LEAN CLAY with sand, brown with white SENTINEL 9 | M SS | 18
inclusions, stiff (CL, A-6) BUTTE
6 FORMATION [\
. ]
g 15| M >< SS | 18| 23
9 —]
10| SANDSTONE, white to tan, very dense (SP, W
A-1-a) 50/.5| M SS | 1
11— [
12+ SANDY LEAN CLAY , brown, very stiff (CL, 77 7
A-6) ‘
13 / 17 | M >< Ss | 18
14 %
7 o 17| M >< SS | 18| 27
16 -] CLAYEY SAND with lenses of lignite, gray, / } /\
medium dense (SC, A-6) /
17 %
18 — /
19 - /
207 / 2| M ss | 18
21 %
Bottom of Borings
DEPTH:  DRILLING METHOD WATER LEVEL MEASUREMENTS NOTE: REFERTO
SAMPLED| CASING | CAVE-IN | DRILLING | WATER
0-19%' 3.25" HSA DATE | TIME |"DEPTH | DEPTH | DEPTH |FLUIDLEVEL| LEVEL | THEATTACHED
10/21/14; 14:13 | 21.0 19.5 NA NA None | SHEETSFORAN

CB:8I\R/IIPNLGEFED: 10/21/14

DR: MH LG RH Rig ATV

EXPLANATION OF
TERMINOLOGY ON
THISLOG

03/2011

01-DHR-060



AET_CORP 37-01518.GPJ AET+CPT+WELL.GDT 11/12/14

AMERICAN
ENGINEERING SUBSURFACE BORING LOG
TESTING, INC.
AETIBNO:  37-01518 LOG OF BORING NO. B-33 (p.10f1)
PROJECT: Proposed Killdeer Bypass; Killdeer, ND
DEPTH | SURFACEELEVATION: _ 2266.0 GEOLOGY | y | mc | SAMPLE | ReC [ F1ELD & LABORATORY TESTS
FEET MATERIAL DESCRIPTION TYPE | IN. | we |DEN| LL | PL po#20d
SILTY SAND with trace organics, dark brown <= {TOPSOIL 15
1] (SM, A-2-4) '—’H“—' 4 1M ss | 18
o 22
2— SANDY LEAN CLAY with laminations of / MIXED —
silty sand, brown, very loose (CL, A-6) ~JALLUVIUM 17
3 //// 4| M ss | 18 "
4 7 [\
Z 24
5 / 4| M >< Ss | 18
; _ A
SAND, fine grained, brown, loose (SP, A-3) gﬁl}lg_l é\lEL 1
77 FORMATION o
g 5 | w >< ss | 18
9_
10- 7w >< ss | 18
11 / \
12 |
CLAYEY SAND, brown, mediumdense (SC, 777 13| M ss | 18] 32
13 A-G)
/ 5
14 /
a / 16 | M >< ss | 18
16 — % / \
|
17 7
18 T"LEAN CLAY with tracelignite, gray, Stiff (CL,
A-6)
19
207 14| M Ss | 18| 24
2 Bottom of Boring
DEPTH:  DRILLING METHOD WATER LEVEL MEASUREMENTS NOTE: REFERTO
SAMPLED| CASING | CAVE-IN | DRILLING | WATER
0-19%'  3.25" HSA DATE | TIME |”BDEpTH | DEPTH | DEPTH |FLUIDLEVEL| LEVEL | THEATTACHED
10/21/14 14:58 8.5 7.0 8.0 NA 6.8 SHEETSFORAN
10/21/14 15:16 | 21.0 19.5 NA NA 18.0 | EXPLANATION OF
BORING
COMPLETED: 10/21/14 TERMINOLOGY ON
DR: MH LG: RH Rig ATV THISLOG
03/2011 01-DHR-060



AET_CORP 37-01518.GPJ AET+CPT+WELL.GDT 11/12/14

AMERICAN
ENGINEERING SUBSURFACE BORING LOG
TESTING, INC.
AETJoBNO: _ 37-01518 LOG OF BORING NO. B-34 (p.1of1)
PROJECT: Proposed Killdeer Bypass; Killdeer, ND
DEPTH | SURFACEELEVATION: _ 2262.0 GEOLOGY | y | mc | SAMPLE | ReC [ F1ELD & LABORATORY TESTS
FEET MATERIAL DESCRIPTION TYPE | IN. | we [DEN| LL | PL po#200
LEAN CLAY with organics, dark brown (CL,  [*% {TOPSOIL 25
17 Ag) FNE ( a 1M X ss| 45
2 :
, With some sane, brown, soft to FINE
j— :c'ilrzrﬁl(\lcfl'ﬁé) W W ALLUVIUM | 3 ! ss | 18 ig
5 - 5| M SS 18 23
6_
7 :
CLAYEY SAND with gravel, brown, looseto  {7777] COARSE 5 | w X ss | 18
8 very loose (SC, A-6) /ALLUVIUM
10 - 7 3| ™ X ss | 18| 28
114 SAND WITH SILT , fine grained, gray, very o
12 - loose (SP-SM, A-2-4)
13— 3w X ss | 18
14 —
| CLAYEY SAND, gray, very Toose (SC, A-6) a|m[X] ss| 8|2
17 —
o | SAND WITH SILT , fine grained, gray, very
loose to loose (SP-SM, A-2-4)
20 4 lw X ss | 18
21—
2 -
23—
24 —
25 4| W ss | 18
26 — X
27 —
28 —
29 —
30 5| M ss | 18
31 X
32
33_
34_
35 6 | M ss | 18
36 X
37 -
38_
39
40 6 | M ss | 18
4 Bottom of Boring
DEPTH:  DRILLING METHOD WATER LEVEL MEASUREMENTS NOTE: REFERTO
SAMPLED| CASING | CAVEIN | DRILLING | WATER
0-39%'  3.25" HSA DATE | TIME |”BDEpTH | DEPTH | DEPTH |FLUIDLEVEL| LEVEL | THEATTACHED
10/21/14f 16:47 | 41.0 39.5 NA NA 16.0 | SHEETSFORAN
10/21/14f 17:02 | 41.0 0.0 6.0 NA 3.0 | EXPLANATION OF
COMPLETED:  10/21/14 TERMINOLOGY ON
DR: MH LG RH Rig ATV THISLOG
03/2011 01-DHR-060



AET_CORP 37-01518.GPJ AET+CPT+WELL.GDT 11/12/14

AMERICAN
ENGINEERING SUBSURFACE BORING LOG
TESTING, INC.
AETIBNO:  37-01518 LOG OF BORING NO. B-35 (p.10f1)
PROJECT: Proposed Killdeer Bypass; Killdeer, ND
DEPTH | SURFACEELEVATION: _ 2264.0 GEOLOGY | y | mc | SAMPLE | ReC [ F1ELD & LABORATORY TESTS
FEET MATERIAL DESCRIPTION TYPE | IN. | we |DEN| LL | PL po#20p
LEAN CLAY with organics, dark brown, soft [ { TOPSOIL
;— (CL, A-6) > 2 | M Ss| 5|22
"] CLAYEY SAND withtraceorganics, with [/ a\ L ovium \ 4
3 laminations of lean clay, dark brown to 7 4 s | 6|19
4= brown-gray, very loose (SC, A-6) % o
5 4 |MwX| ss | 20| 5
6 Z
7 — .
8 — 7
8- 1M X SS | 18| 30
10 7
11— SILTY SAND withlenses of lean clay, brown | { |-/ COARSE WH| W X SS | 18
12 -| togray, very loose (SM, A-2-4) ‘7 ALLUVIUM
134 Sk 3| w ss | 20
14 — :‘«:; - X
15 — :I 7
16 — 1 W ] TW | 30
17 i8S V4
o | CLAVEY SAND with alittle gravel, gray with /7
el brown mottling, loose (SC, A-6) 74
21 /// 7wy ss |
22 : /
23 Lt
o ] SAND WITH SILT , brown to gray, very loose [ :1[]:
to loose (SP-SM, A-2-4)
25 4 |w X ss | 18
26
27
28
29
30 6 | w ss | 18
31— X
32—
33_
34_
354 6 | W ss | 16
36 X
37
38_
39
40 6 | W ss | 17
4 Bottom of Boring
DEPTH:  DRILLING METHOD WATER LEVEL MEASUREMENTS NOTE: REFERTO
SAMPLED| CASING | CAVE-IN | DRILLING | WATER
0-39%' 3.25" HSA DATE | TIME |DEpTH | DEPTH | DEPTH |FLUIDLEVEL| LEVEL | THEATTACHED
10/8/14| 13:20 | 26.5 0.0 13.0 NA 2.7 SHEETSFORAN
10/22/14 9:42 41.0 39.5 40.0 NA 15.0 | EXPLANATION OF
e TED: 10/21/14 10/22/14 10:05 | 410 | 00 | 80 NA 40 |TERMINOLOGY ON
DR: MH LG RH Rig ATV THISLOG
03/2011 01-DHR-060



AET_CORP 37-01518.GPJ AET+CPT+WELL.GDT 11/12/14

AMERICAN
A ENGINEERING

SUBSURFACE BORING LOG

TESTING, INC.
AETIOBNO: _ 37-01518 LOG OF BORING NO. B-36 (p.10f1)
PROJECT: Proposed Killdeer Bypass; Killdeer, ND
DEPTH | SURFACEELEVATION: _ 2278.0 GEOLOGY | y | mc | SAMPLE | ReC [ F1ELD & LABORATORY TESTS
FEET MATERIAL DESCRIPTION TYPE | IN. | we |DEN| LL | PL po#20p
FILL , silty sand with gravel, brown (A-2-4) FILL
6
1 12| M SS | 16
5
2 FILL , clayey sand with alittle gravel, brown L]
(A-6) 15
3 FILL , sandy lean clay with alittle gravel and 8| M S| 18
trace organics, dark brown (A-6) 21
TR , Clayey sand, brown (A-6) L]
LEAN CLAY with trace organics, gray, firm FINE 17
s_| (CL,A-6) ALLUIVIUM | & | s ss | 18
26
6 |
" " "SANDY LEAN CLAY withtracelignite, gray, ///
Soft (CL, A-6) / |
8- /
é 3| M ss | 16
9 — : A: : [
10 % -
% 2 | M SS | 14| 28
1 SILT with sand, light gray, very loose (ML,
A-d)
Bottom of Boring
DEPTH:  DRILLING METHOD WATER LEVEL MEASUREMENTS NOTE: REFERTO
SAMPLED| CASING | CAVE-IN | DRILLING | WATER
0-10' 3.25" HSA DATE | TIME |"DEPTH | DEPTH | DEPTH |FLUIDLEVEL| LEVEL | THEATTACHED
10/3/14| 14555 | 115 0.0 7.9 NA None | SHEETSFORAN
EXPLANATION OF
BORING
COMPLETED: 10/3/14 TERMINOLOGY ON
DR: CK LG TT Rig 14 THISLOG
03/2011 01-DHR-060



AET_CORP 37-01518.GPJ AET+CPT+WELL.GDT 11/12/14

AMERICAN
ENGINEERING
TESTING, INC.

SUBSURFACE BORING LOG

AETJoBNO:  37-01518

LOG OF BORING NO.

B-37 (p. 1of1)

PROJECT: Proposed Killdeer Bypass; Killdeer, ND
DEPTH | SURFACEELEVATION: _ 2280.0 GEOLOGY | y | mc | SAMPLE | ReC [ F1ELD & LABORATORY TESTS
FEET MATERIAL DESCRIPTION TYPE | IN- | we |DEN| LL | PL po#20p
FILL , silty sand with gravel, brown (A-2-4) FILL
5
1 9 | M SS 7
5
TR , Clayey sand, brown (A-6) L]
FILL , sandy lean clay, brown with iron oxide 24
3| stains(A-6) 6 | M ss | 20
22
*"SILTY SAND with alitile gravel and trace '17]:| COARSE u
organics, brown, medium denseto loose (SM, ||/ ALLUVIUM 1
A-2-4) 1
5 13| M SS | 17
6 [
7 —
8 . : e
LEAN CLAY with sand, gray, firm (CL, A-6 MIXED
oray. firm( ) ALLUVIUM | ° | M SS 16| A4
9 [ )
SILTY SAND, brown, very loose (SM, A-2-4) |||/ COARSE
10 1 ALLUVIUM |
4 | M SS | 16| 20
11
Bottom of Boring
DEPTH:  DRILLING METHOD WATER LEVEL MEASUREMENTS NOTE: REFERTO
SAMPLED| CASING | CAVE-IN | DRILLING | WATER
0-10' 3.25" HSA DATE | TIME |”DEpTH | DEPTH | DEPTH |FLUIDLEVEL| LEVEL | THEATTACHED
10/3/14| 15550 | 11.5 0.0 8.0 NA None | SHEETSFORAN

CB:8I\R/IIPNLGEFED: 10/3/14

DR: CK LG TT Rig 14

EXPLANATION OF
TERMINOLOGY ON
THISLOG

03/2011

01-DHR-060



AET_CORP 37-01518.GPJ AET+CPT+WELL.GDT 11/12/14

AMERICAN
A ENGINEERING

SUBSURFACE BORING LOG

TESTING, INC.
AETIBNO:  37-01518 LOG OF BORING NO. B-38 (p.10f1)
PROJECT: Proposed Killdeer Bypass; Killdeer, ND
DEPTH | SURFACEELEVATION: _ 2273.0 GEOLOGY | y | mc | SAMPLE | ReC [ F1ELD & LABORATORY TESTS
FEET MATERIAL DESCRIPTION TYPE | IN. | we |DEN| LL | PL po#20p
FILL , silty sand with gravel, brown (A-2-4) FILL
.
1 10| M SS | 18
4
2 FILL , sandy lean clay, gray with iron oxide L]
stains (A-6) 18
3 5| M SS | 20
20
* TLEAN CLAY with sand and trace organics, FINE |
gray with white inclusions, firm (CL, A-6) ALLUVIUM 2
5 7| M SS | 17
6 — | |
! LEAN CLAY with trace organics and lenses
and laminations of silt, light gray, soft to very ||
soft (CL, A-6)
8 —
11 | M SS | 15] 30
9 — [
10 —
1| M SS | 18| 39
11
Bottom of Boring
DEPTH:  DRILLING METHOD WATER LEVEL MEASUREMENTS NOTE: REFERTO
SAMPLED| CASING | CAVE-IN | DRILLING | WATER
0-10' 3.25" HSA DATE | TIME |"DEPTH | DEPTH | DEPTH |FLUIDLEVEL| LEVEL | THEATTACHED
10/3/14| 14:.05 | 115 0.0 8.5 NA None | SHEETSFORAN

CB:8I\R/IIPNLGEFED: 10/3/14

DR: CK LG TT Rig 14

EXPLANATION OF
TERMINOLOGY ON
THISLOG

03/2011

01-DHR-060



AET_CORP 37-01518.GPJ AET+CPT+WELL.GDT 11/12/14

AMERICAN
A ENGINEERING

SUBSURFACE BORING LOG

TESTING, INC.
AETJIOBNO: _ 37-01518 LOG OF BORING NO. B-39 (p.1of1)
PROJECT: Proposed Killdeer Bypass; Killdeer, ND
DEPTH | SURFACEELEVATION: _ 2267.0 GEOLOGY | y | mc | SAMPLE | ReC [ F1ELD & LABORATORY TESTS
FEET MATERIAL DESCRIPTION TYPE | IN. | we |DEN| LL | PL po#20p
FILL , silty sand with gravel, brown (A-2-4) FILL
6
1 7| M SS | 16
5
TR , sandy lean clay with alittle gravel, L]
brown with iron oxide stains (A-6) 17
3 6 | M SS | 17
21
4 T7SILTY SAND, gray, loose (SM, A-2-4) T COARSE w
[P ALLUVIUM 18
5 7| M Ss | 22
6 |
7 —]
8 —]
: 5| M SS | 17 | 31
FAT CLAY , gray with white inclusions, firm FINE
9| (CH,A-7-6) ALLUVIUM |\
10 -
CLAYEY SAND with lensesand laminations /777 MIXED
11 | of sand, brown, loose (SC, A-6) / ALLUVIUM | 6 | M1} SS 1171 8l
Bottom of Boring
DEPTH:  DRILLING METHOD WATER LEVEL MEASUREMENTS NOTE: REFERTO
SAMPLED| CASING | CAVE-IN | DRILLING | WATER
0-10' 3.25" HSA DATE | TIME |®DEpTH | DEPTH | DEPTH |FLUIDLEVEL| LEVEL | THEATTACHED
10/3/14| 13:15 | 115 0.0 8.5 NA None | SHEETSFORAN

CB:8I\R/IIPNLGEFED: 10/3/14

DR: CK LG TT Rig 14

EXPLANATION OF
TERMINOLOGY ON
THISLOG

03/2011

01-DHR-060



AET_CORP 37-01518.GPJ AET+CPT+WELL.GDT 11/12/14

AMERICAN
ENGINEERING SUBSURFACE BORING LOG
TESTING, INC.
AETIBNO:  37-01518 LOG OF BORING NO. B-40 (p.1o0f1)
PROJECT: Proposed Killdeer Bypass; Killdeer, ND
DEPTH | SURFACEELEVATION: _ 2265.0 GEOLOGY | y | mc | SAMPLE | ReC [ F1ELD & LABORATORY TESTS
FEET MATERIAL DESCRIPTION TYPE | IN- | we |DEN| LL | PL po#20p
FILL , silty sand with gravel, brown (A-2-4) FILL
6
1 8 | M SS | 18
;
TR , sandy lean clay, brown ( A-6) L]
21
3 7 | M SS | 18
21
4— 1
19
® T SILTY SAND with laminaionsof leandlay, || |{CoARsE | & [ M [}| =5 | 2
gray, loose (SM, A-2-4) e ALLUVIUM
6 | |
! LEAN CLAY , gray with iron oxide stains, firm JFINE
(CL, A-6) ALLUVIUM L
8 —
4| M Sss | 17| 30
9 [\
SILTY SAND, brown, loose (SM, A-2-4) 1]/ COARSE
10 FALLUVIUM H
6 | M SS 9 | 19
11 -
Bottom of Boring
DEPTH:  DRILLING METHOD WATER LEVEL MEASUREMENTS NOTE: REFER TO
SAMPLED| CASING | CAVE-IN | DRILLING | WATER
0-10' 3.25" HSA DATE | TIME |”DEpTH | DEPTH | DEPTH |FLUIDLEVEL| LEVEL | THEATTACHED
10/3/14| 11:15 | 115 0.0 7.8 NA None | SHEETSFORAN

CB:8I\R/IIPNLGEFED: 10/3/14

DR: CK LG TT Rig 14

EXPLANATION OF
TERMINOLOGY ON
THISLOG

03/2011

01-DHR-060



AET_CORP 37-01518.GPJ AET+CPT+WELL.GDT 11/12/14

AMERICAN
A ENGINEERING

SUBSURFACE BORING LOG

TESTING, INC.
AETIBNO:  37-01518 LOG OF BORING NO. B-41 (p.10f1)
PROJECT: Proposed Killdeer Bypass; Killdeer, ND
DEPTH | SURFACEELEVATION: _ 2261.0 GEOLOGY | y | mc | SAMPLE | ReC [ F1ELD & LABORATORY TESTS
FEET MATERIAL DESCRIPTION TYPE | IN. | we |DEN| LL | PL po#20p
FILL , sandy lean clay with alittle gravel and FILL
"\trace organics, brown (A-6) 24
FILL , silty sand with gravel, brown (A-2-4)
1 10| M SS | 2
8
TR , sandy lean clay with alittle gravel, L]
brown (A-6) 18
3 6 | M SS | 20
16
4 — —
23
5 6 | M SS 18
6 |
7 —
8 —
8 | M SS 16 | 18
9- [\
10 -
4 | M SS | NR
11
Bottom of Boring
DEPTH:  DRILLING METHOD WATER LEVEL MEASUREMENTS NOTE: REFERTO
SAMPLED| CASING | CAVE-IN | DRILLING | WATER
0-10' 3.25" HSA DATE | TIME |”DEpTH | DEPTH | DEPTH |FLUIDLEVEL| LEVEL | THEATTACHED
10/3/14| 10:15 | 115 0.0 9.0 NA None | SHEETSFORAN

CB:8I\R/IIPNLGEFED: 10/3/14

DR: CK LG TT Rig 14

EXPLANATION OF
TERMINOLOGY ON
THISLOG

03/2011

01-DHR-060



7

U.S. SIEVE OPENING IN INCHES | U.S. SEVE NUMBERS | HYDROMETER
6 4 3 2]x5 1 4112 83 4 6 810 141620 3040 50 70100140200
100 T M:L&\F L L L
: il : : :
% : : i ; N ’ :
: \ L \:ti : :
% : : : ; 1 : :
) ’ nis el
z “1\ z o
8 5 @ @ @
7 3 |
P : :
£ N
C z \ z
E 6 : :
N ) z
T RSN
\y A
F :
| % :
N N
E 50 :
R |
5 .
B i
Y » g
W b
E 3 :
| z
G 3 Ixi
A z
T 25
20
15
10
5
0 . . . A . .
100 10 1 0.1 0.01 0.001
GRAIN SIZE IN MILLIMETERS
GRAVEL SAND
COBBLES - - - SILT ORCLAY
coarse | fine coarse | medium | fine
Specimen Identification Classification MC%| LL PL Pl Cc | Cu
® BukB-11' 5.0 Fat Clay with sand, brown (CH, A-7-6) 60 26 34
Xl Bulk B-3 1" 5.0' Silty Sand with a little gravel, brown (SM, A-2-4) 17 17 NP
A BukB-71 5.0’ Clayey Sand with a little gravel, brown (SC, A-4) 28 17 11
*| Bukk B-8 1' 5.0 Sandy Lean Clay, brown (CL, A-6) 38 16 22
®| Bulk B-10 1" 5.0' Clayey Sand, brown (SC, A-4) 28 20 8
Specimen I dentification D100 D60 D30 D10 %Gravel | %Sand %Silt %Clay
@® BukB-11' 5.0 19.00 0.2 17.3 82.5
X| Bulk B-31' 5.0 9.50 0.20 6.8 62.7 30.5
Al BulkB-71' 5.0' 37.50 0.27 14.9 46.9 38.2
%| Bulk B-8 1' 5.0 9.50 0.09 2.5 39.0 58.5
®| Bulk B-10 1' 5.0 19.00 0.17 2.3 53.0 447
PROJECT Proposed Killdeer Bypass; Killdeer, ND AET JOB NO. 37-01518
DATE 10/7/14
AMERICAN
A ENGINEERING GRADATION CURVES

TESTING, INC.




7

U.S. SIEVE OPENING IN INCHES | U.S. SSEVE NUMBERS | HYDROMETER

6 43 215 13/‘L]J2 g 3 6 g10 1416 59 30 49 50 7 100 149 200
100 AT T D AL L LA
% : : K ek — e | i :

-

7 5 @ A

4IO—MmMS <W IMZ—T —HZmMOIMT
)

25

20

15

10

100 10 1 0.1 0.01 0.001

GRAIN SIZE IN MILLIMETERS
COBBLES CRAVEL - - SAND - SILT ORCLAY
coarse | fine coarse | medium | fine

Specimen Identification Classification MC%| LL | PL Pl Cc | Cu
@ Bulk B-12 1 5.0 Clayey Sand, brown (SC, A-4) 29 16 13
X Bulk B-13 1" 5.0’ Silty, Clayey Sand, brown (SC-SM, A-2-4) 23 17 6
A Bulk B-150.5' 5.0 Clayey Sand with gravel, brown (SC, A-4) 27 19 8
*| Bulk B-17 1 5.0' Sandy Lean Clay, brown (CL, A-6) 31 17 14
@® Bulk B-20 1' 5.0' Sandy Lean CLay, brown (CL, A-6) 40 17 23

Specimen I dentification D100 D60 D30 D10 %Gravel | %Sand %Silt %Clay
® Bulk B-12 1 5.0' 9.50 0.18 0.2 58.6 41.2
X| Bulk B-13 1 5.0' 9.50 0.19 0.8 60.9 38.3
A BulkB-150.5 5.0 50.00 0.19 22.5 37.5 40.0
%| Bulk B-17 1' 5.0 16.00 0.09 4.2 39.2 56.6
®©| Bulk B-20 1' 5.0 4.75 0.0 35.2 64.8

PROJECT Proposed Killdeer Bypass; Killdeer, ND AET JOB NO. 37-01518
DATE 10/1/14
AMERICAN
ENGINEERING GRADATION CURVES

TESTING, INC. y




[ U.S. SIEVE OPENING IN INCHES | U.S. SSEVE NUMBERS | HYDROMETER \
6 43 215 13412493 6 g10 1416 59 30 45 50 70 100 440 200
100 | | TTT T TN * SiiS 4; |
z z | o : L
95 , : : S = : p S
z z z z . ﬁ
% z z z ; g\.\
® e
® \ ]
7
P . . . A : :
. N
C z ) z
E 6 +——® :
N | |
T e ; ;
F : \ :
| 5 : :
N z \ z
E 50 : :
R 11 |
45 - -
B : :
Y » g
W E
E 3 ;
| Nl
G z
H Q\ :
T2 :
20 \@
15 :
10
5
0 . . . A . .
100 10 1 0.1 0.01 0.001
GRAIN SIZE IN MILLIMETERS
GRAVEL SAND
COBBLES - - - SILT ORCLAY
coarse | fine coarse | medium | fine
Specimen Identification Classification MC%| LL PL Pl Cc | Cu
@® Bulk B-22 1' 5.0' Lean Clay with sand, brown (CL, A-7-6) 41 21 20
X Bulk B-24 0 5.0 Lean Clay, bronw (CL, A-7-6) 45 21 24
A| Bulk B-27 1' 5.0' Fat Clay, brown (CH, A-7-6) 90 18 72
*| Bulk B-28 0' 5.0 Lean Clay, brown (CL, A-6) 40 18 22
®| Bulk B-30 1 5.0' Clayey Sand, brown (SC, A-2-4) 26 18 8
Specimen I dentification D100 D60 D30 D10 %Gravel | %Sand %Silt %Clay
@ Bulk B-22 1 5.0' 4.75 0.0 19.0 81.0
X| Bulk B-24 0’ 5.0' 4.75 0.0 5.9 94.1
A Bulk B-27 1' 5.0 2.36 0.0 51 94.9
%| Bulk B-28 0' 5.0 4.75 0.0 8.2 91.8
®©| Bulk B-30 1' 5.0 9.50 0.27 0.154 3.6 76.1 20.3
PROJECT Proposed Killdeer Bypass; Killdeer, ND AET JOB NO. 37-01518
DATE 10/2/14
AMERICAN
A ENGINEERING GRADATION CURVES

e TESTING, INC. y




[ U.S. SIEVE OPENING IN INCHES | U.S. SSEVE NUMBERS | HYDROMETER \
6 4 3 21_5 13/4112#3 6 1014162030405070100140200
100 | | TR TN iy UL
% : ' i
)
N :
. kN
&
e
p :
E
R 70
c
E 65
N z
F \ :
| % :
N |
R Nl
45 .
B
v X
w \
E 35
[
G 2
H
T 25
20
15
10
5
0 . .
100 10 1 0.1 0.01 0.001
GRAIN SIZE IN MILLIMETERS
GRAVEL SAND
COBBLES _ _ _ SILT ORCLAY
coarse | fine coarse | medium | fine
Specimen Identification Classification MC%| LL PL Pl Cc | Cu
@® Bulk B-311' 5.0' Lean Clay with sand, brown (CL, A-6) 40 20 20
X Bulk B-33 1 5.0' Sandy Lean Clay, brown (CL, A-6) 28 18 10
A| Bulk B-36 1' 5.0' Clayey Sand, brown (SC, A-6) 35 17 18
*| Bulk B-37 1' 5.0 Clayey Sand, brown (SC, A-2-4) 28 18 10
@®| Bulk B-40 1 5.0' Clayey Sand, brown (SC, A-4) 28 18 11
Specimen I dentification D100 D60 D30 D10 %Gravel | %Sand %Silt %Clay
® Bulk B-31 1" 5.0 4.75 0.0 21.6 78.4
X| Bulk B-33 1 5.0 4.75 0.0
A| Bulk B-36 1' 5.0' 9.50 0.16 35 47.6 48.9
%| Bulk B-37 1' 5.0 9.50 0.26 3.4 66.5 30.1
®©| Bulk B-40 1' 5.0 4.75 0.15 0.0 51.5 48.5
PROJECT Proposed Killdeer Bypass; Killdeer, ND AET JOB NO. 37-01518
DATE 10/3/14
AMERICAN
A ENGINEERING GRADATION CURVES
TESTING, INC. y




135 \
)
\ Job No. 37-01518 Date 10/7/14
130| \ \ Project Proposed Killdeer Bypass
T\ Killdeer, ND
: \ [\
125 VAR
\ \ \\ Source of Material Bulk B-11'-5.0"
\ Description of Materia Fat Clay with sand, brown (CH, A-7-6)
\ [\
120} A \\ Test Method AASHTO T-180
A\
Y
115 A \
D A TEST RESULTS
N
IS \ Maximum Dry Density 107.2PCF
\T( 110l NA Optimum Water Content 18.1%
P \
0 \ ATTERBERG LIMITS
u \
3 105 \\ LL PL Pl
S 60% 26% 34%
P \.‘Y\
e
r \ CURVES OF 100% SATURATION
c 100§ FOR SPECIFIC GRAVITY EQUAL TO:
u 2.80
b
i \
. \ \} 2.70
95 F<
F — 260
g (K \
t N\
90} \\
\\
[
85 \\
N,
\\
\\\
80} N\
N
75
0 5 10 15 20 25 30 35 40

WATER CONTENT (Percent Dry Weight)

\_—

AMERICAN

ENGINEERING MOISTURE-DENSITY RELATIONSHIP

TESTING, INC.




135 \
o
\ Job No. 37-01518 Date 10/7/14
130| \ Project Proposed Killdeer Bypass
; \ Killdeer, ND
\
\ [\
125 VAR
\ \ \\ Source of Material Bulk B-31'-5.0"
\ Description of Materia Silty Sand with a little gravel, brown
,‘\ \ [\ (SM, A-2-4)
120} \\ Test Method AASHTO T-180
AL\
0 o A
Y
115 A \
D A TEST RESULTS
'Ig \ Maximum Dry Density 121.3PCF
T 110l \ \ Optimum Water Content 12.6%
Y
P \
0 \ ATTERBERGLIMITS
u \
3 105 \\ LL PL PI
S 17% 17% NP%
P N\
e \
r \ CURVES OF 100% SATURATION
c 100¢ \ FOR SPECIFIC GRAVITY EQUAL TO:
u 2.80
b /
| \
c \ 2.70
95 F\/
F /— 2.60
(0]
(0]
t KK \\
90} \\
\\
[
85 \\
\\
\\\\
80| \\
\\
75
0 5 10 15 20 25 30 35 40 45

WATER CONTENT (Percent Dry Weight)

\_—

AMERICAN

ENGINEERING MOISTURE-DENSITY RELATIONSHIP

TESTING, INC.




135 \
N
\ Job No. 37-01518 Date 10/7/14
130l \ \ Project Proposed Killdeer Bypass
T\ Killdeer, ND
: \ [\
125 VAR
\ \ \\ Source of Material Bulk B-71'-5.0"
/.& N Description of Materia Clayey Sand with a little gravel, brown
/ \‘ A\ (SC, A-4)
120} /I \\ Test Method AASHTO T-180
A\
P \
Y |~ N
ll[: \ \
D~ A TEST RESULTS
E
N
IS \ Maximum Dry Density 123.1PCF
\T( 110l NA Optimum Water Content 12.3%
p \
0 \ ATTERBERG LIMITS
u \
3 105 \\ LL PL Pl
S 28% 17% 11%
P N\
? \\ CURVES OF 100% SATURATION
c 100} \ FOR SPECIFIC GRAVITY EQUAL TO:
g 2.80
i \
c \ \} 2.70
95 F<
F 2.60
o X
t KK \\
90} \\
\\
[~
85 \\
N\
\\
\\\
80} N\
N
N
75
0 5 10 15 20 25 30 35 40 45

WATER CONTENT (Percent Dry Weight)

\_—

AMERICAN

ENGINEERING MOISTURE-DENSITY RELATIONSHIP

TESTING, INC.




135 \
)
\ Job No. 37-01518 Date 10/7/14
130| \ Project Proposed Killdeer Bypass
; \ Killdeer, ND
: \ [\
125 VAR
\ v‘\(\ Source of Materia Bulk B-81'- 5.0
P \ Description of Materia Sandy Lean Clay, brown (CL, A-6)
\ [\
120} A \)\ Test Method AASHTO T-180
b \
%
115 VAV
D o\ TEST RESULTS
E i\
N
IS \ Maximum Dry Density 123.7PCF
\T( 110l NA Optimum Water Content 12.8%
P
8 ATTERBERG LIMITS
3 105 \ LL PL PI
S 38% 16% 22%
P N\
? A CURVES OF 100% SATURATION
c 100¢ FOR SPECIFIC GRAVITY EQUAL TO:
g 2.80
i \ f 270
95
F 2.60
(0] X
0o \
t KK \
90} \\
\\
[
85 \\
N
\\
\\
80| \\
N
75
0 5 10 15 20 25 30 35 40

WATER CONTENT (Percent Dry Weight)

\_—

AMERICAN

ENGINEERING MOISTURE-DENSITY RELATIONSHIP

TESTING, INC.




135 \
\\
\ Job No. 37-01518 Date 10/7/14
130| \ Project Proposed Killdeer Bypass
Killdeer, ND
\
125 \
\ Source of Material Bulk B-10 1' - 5.0
Description of Materia Clayey Sand, brown (SC, A-4)
\ [\
120} \\ Test Method AASHTO T-180
AL\
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Linear Laboratory Analysis
Project: Killdeer Bypass

Killdeer, North Dakota

AET Project No. 37-01518

AMERICAN
A ENGINEERING
[

TESTING, INC.

Boring Number B-1 B-3 B-7 B-8 B-10

Northing (°) 47°21'14.86" 47°21'27.65" 47°21'26.88" 47°21'27.45" 47°21'27.52"

Easting (°) 102° 45'31.05" 102° 45' 29.79" 102° 46' 27.42" 102° 46' 41.75" 102° 47'10.44"

Elevation (ft) Not Determined Not Determined Not Determined Not Determined Not Determined

Sample Depth (ft) 1-5 1-5 1-5 1-5 1-5

% Passing 3/8" Sieve 99.9 100 91 100 98.9

% Passing No. 4 Sieve 99.8 93.2 85.1 97.5 97.7

% Passing No. 10 Sieve 95.9 90.4 82.8 96 95.4

Coarse Sand (No. 10 - No. 40) 7.3 5.9 11.8 7.8 6.9

Fine Sand (No. 40 - No. 200) 6.1 54 32.8 29.7 43.8

% Fines ( - No. 200) 82.5 30.5 38.2 58.5 44.7

Liquid Limit 61 17 28 38 28

Plastic Limit 26 17 17 16 20

Plasticity Index 35 0 9 22 8

Soil Color BRN BRN BRN BRN BRN

USCS Soil Classification CH SM SC CL SC

AASHTO M-15 Soil Classification A-7-6 A-2-4 A-4 A-6 A-4

Frost Class

Optimum Moisture (%) 107.2 121.3 123.1 123.7 120.8

Max. Dry Density (pcf) 18.1 12.6 12.3 12.8 12.5

Depth (ft) Moisture Content (%) 0.0 13.00% 0.0 14.00% 0.0 8.00% 0.0 8.00% 0.0 8.00%

1.0 25.00% 1.0 12.00% 1.0 12.00% 1.0 22.00% 1.0 14.00%
2.0 35.00% 2.0 8.00% 2.0 20.00% 2.0 20.00% 2.0 25.00%
3.0 30.00% 3.0 28.00% 3.0 13.00% 3.0 24.00% 3.0 26.00%
4.0 30.00% 4.0 0.00% 4.0 17.00% 4.0 18.00% 4.0 21.00%

Average Moisture Content (%) 25.75% 15.50% 13.25% 18.50% 18.25%




Linear Laboratory Analysis
Project: Killdeer Bypass

Killdeer, North Dakota

AET Project No. 37-01518

AMERICAN
A ENGINEERING
[

TESTING, INC.

Boring Number B-12 B-13 B-15 B-17 B-20

Northing (°) 47°21'27.5" 47°21' 27.64" 47°21'31.12" 47°21'50.01" 47°22'19.86"

Easting (°) 102° 47' 47.6" 102° 48'7.62" 102° 48' 4.82" 102° 48'5.9" 102° 48' 5.89"

Elevation (ft) Not Determined Not Determined Not Determined Not Determined Not Determined

Sample Depth (ft) 1-5 1-5 0.5-6 1-5 1-5

% Passing 3/8" Sieve 100 100 87.5 99.2 100

% Passing No. 4 Sieve 99.8 99.2 77.5 95.8 100

% Passing No. 10 Sieve 98.6 97.7 77 95 98.5

Coarse Sand (No. 10 - No. 40) 4.7 5.2 1.3 2.6 4.3

Fine Sand (No. 40 - No. 200) 52.7 54.2 35.7 35.8 294

% Fines ( - No. 200) 41.2 38.3 40 56.6 64.8

Liquid Limit 29 23 27 31 39.65

Plastic Limit 16 17 19 17 17

Plasticity Index 13 6 8 14 23

Soil Color BRN BRN DK BRN BRN BRN

USCS Soil Classification SC SC-SM SC CL CL

AASHTO M-15 Soil Classification A-4 A-2-4 A-4 A-6 A-6

Frost Class

Optimum Moisture (%) 122.9 123 120.2 122.1 122.6

Max. Dry Density (pcf) 11.8 11.9 13.6 12.2 12.1

Depth (ft) Moisture Content (%) 0.0 12.00% 0.0 7.00% 0.0 10.00% 0.0 19.00% 0.0 22.00%

1.0 13.00% 1.0 13.00% 1.0 13.00% 1.0 17.00% 1.0 18.00%
2.0 14.00% 2.0 14.00% 2.0 11.00% 2.0 12.00% 2.0 18.00%
3.0 12.00% 3.0 16.00% 3.0 16.00% 3.0 16.00% 3.0 17.00%
4.0 13.00% 4.0 0.00% 4.0 15.00% 4.0 17.00% 4.0 19.00%

Average Moisture Content (%) 12.75% 12.50% 13.00% 16.20% 18.80%




Linear Laboratory Analysis
Project: Killdeer Bypass

Killdeer, North Dakota

AET Project No. 37-01518

AMERICAN
A ENGINEERING
[

TESTING, INC.

Boring Number B-22 B-24 B-27 B-28 B-30

Northing (°) 47°22'39.9" 47°23'0.71" 47°23'29.15" 47°23'39.02" 47° 23'57.69"

Easting (°) 102° 48' 4.37" 102° 48' 4.48" 102° 48'7.41" 102° 48' 7.06" 102° 48'6.16"

Elevation (ft) Not Determined Not Determined Not Determined Not Determined Not Determined

Sample Depth (ft) 1-5 0-5 1-5 0-5 1-5

% Passing 3/8" Sieve 100 100 100 100 100

% Passing No. 4 Sieve 100 100 100 100 96.4

% Passing No. 10 Sieve 99 99.6 100 99.9 95.1

Coarse Sand (No. 10 - No. 40) 8.1 2.5 1.1 0.5 7.1

Fine Sand (No. 40 - No. 200) 9.9 3 4 7.6 67.7

% Fines ( - No. 200) 81 94.1 94.9 91.8 20.3

Liquid Limit 41 45 90 40 26

Plastic Limit 21 21 18 18 18

Plasticity Index 20 24 72 22 8

Soil Color BRN BRN BRN BRN BRN

USCS Soil Classification CL CL CH CL SC

AASHTO M-15 Soil Classification A-7-6 A-7-6 A-7-6 A-6 A-2-4

Frost Class

Optimum Moisture (%) 118.2 118.2 117.4 123 123.9

Max. Dry Density (pcf) 14.3 14.1 14.9 12.2 10.6

Depth (ft) Moisture Content (%) 0.0 24.00% 0.0 17.00% 0.0 15.00% 0.0 18.00% 0.0 4.00%

1.0 20.00% 1.0 20.00% 1.0 12.00% 1.0 15.00% 1.0 3.00%
2.0 22.00% 2.0 19.00% 2.0 20.00% 2.0 15.00% 2.0 7.00%
3.0 24.00% 3.0 29.00% 3.0 22.00% 3.0 18.00% 3.0 5.00%
4.0 33.00% 4.0 25.00% 4.0 27.00% 4.0 16.00% 4.0 6.00%

Average Moisture Content (%) 22.50% 21.25% 17.25% 16.50% 5.00%




Linear Laboratory Analysis
Project: Killdeer Bypass

Killdeer, North Dakota

AET Project No. 37-01518

TESTING, INC.

AMERICAN
A ENGINEERING
[

Boring Number B-31 B-33 B-36 B-37 B-40

Northing (°) 47°24'7.96" 47°24'27.97" 47° 24'56.89" 47°25'6.79" 47°24'32.02"

Easting (°) 102°48'7.75" 102° 48' 5.64" 102° 48'3.12" 102° 48'3.3" 102° 47'35.31"

Elevation (ft) Not Determined Not Determined Not Determined Not Determined Not Determined

Sample Depth (ft) 0-5 0-5 1-5 1-5 1-5

% Passing 3/8" Sieve 100 100 100 100 100

% Passing No. 4 Sieve 100 100 96.5 96.6 100

% Passing No. 10 Sieve 99.4 99.9 93.4 92.9 97.7

Coarse Sand (No. 10 - No. 40) 3.7 1.8 17.5 18.3 9.7

Fine Sand (No. 40 - No. 200) 17.3 33.7 27 44.5 39.5

% Fines ( - No. 200) 78.4 64.4 48.9 30.1 48.5

Liquid Limit 40 28 35 28 28

Plastic Limit 20 18 17 18 18

Plasticity Index 20 10 18 10 10

Soil Color BRN BRN BRN BRN BRN

USCS Soil Classification CL CL SC SC SC

AASHTO M-15 Soil Classification A-6 A-6 A-6 A-2-4 A-4

Frost Class

Optimum Moisture (%) 114.5 118.9 121.3 122.8 125.2

Max. Dry Density (pcf) 15.9 14.7 12.6 11.5 10.5

Depth (ft) Moisture Content (%) 0.0 20.00% 0.0 15.00% 0.0 6.00% 0.0 5.00% 0.0 6.00%

1.0 19.00% 1.0 22.00% 1.0 5.00% 1.0 5.00% 1.0 7.00%
2.0 10.00% 2.0 17.00% 2.0 15.00% 2.0 24.00% 2.0 21.00%
3.0 8.00% 3.0 12.00% 3.0 21.00% 3.0 22.00% 3.0 21.00%
4.0 0.1 4.0 24.00% 4.0 17.00% 4.0 11.00% 4.0 19.00%

Average Moisture Content (%) 14.25% 16.50% 12.80% 13.40% 14.80%
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B.1 REFERENCE

This appendix provides information to help you ngmgour risks relating to subsurface problems whighcaused by
construction delays, cost overruns, claims, andutés. This information was developed and providedSFE, of which, we
are a member firm.

B.2 RISK MANAGEMENT INFORMATION

B.2.1 Geotechnical Services are Performed for SpéciPurposes, Persons, and Projects

Geotechnical engineers structure their servicesdet the specific needs of their clients. A geatészi engineering study
conducted for a civil engineer may not fulfill theeds of a construction contractor or even anaifvdrengineer. Because each
geotechnical engineering study is unique, eachegéoical engineering report is unique, prepareelygdbr the client. No one
except you should rely on your geotechnical engingeeport without first conferring with the geolmical engineer who
prepared it. And no one, not even you, should afiyreport for any purpose or project except the ariginally contemplated.

B.2.2 Read the Full Report
Serious problems have occurred because thosegedyita geotechnical engineering report did not fealll Do not rely on an
executive summary. Do not read selected elemeys o

B.2.3 A Geotechnical Engineering Report is Based ok Unique Set of Project-Specific Factors
Geotechnical engineers consider a number of unjgegect-specific factors when establishing thepgcof a study. Typically
factors include: the client’s goals, objectives] aisk management preferences; the general natuhe structure involved, its
size, and configuration; the location of the stuueton the site; and other planned or existingisifgovements, such as access
roads, parking lots, and underground utilities.ddslthe geotechnical engineer who conducted tlg specifically indicates
otherwise, do not rely on a geotechnical engingerport that was:

+ not prepared for you,

+ not prepared for your project,

+ not prepared for the specific site explored, or

+ completed before important project changes wereemad

Typical changes that can erode the reliabilityroeaisting geotechnical engineering report incltidese that affect:
+ the function of the proposed structure, as whenditianged from a parking garage to an office ugidor from a light
industrial plant to a refrigerated warehouse,
+ elevation, configuration, location, orientationvegight of the proposed structure,
+ composition of the design team, or
+  project ownership.

As a general rule, always inform your geotechnécajineer of project changes, even minor ones, equest an assessment of
their impact. Geotechnical engineers cannot aaespionsibility or liability for problems that occhecause their reports do not
consider developments of which they were not infedm

B.2.4 Subsurface Conditions Can Change

A geotechnical engineering report is based on ¢mmdi that existed at the time the study was peréat. Do not rely on a
geotechnical engineering report whose adequacyhaeg been affected by: the passage of time; by mede events, such as
construction on or adjacent to the site; or by ratevents, such as floods, earthquakes, or groatehfluctuations. Always
contact the geotechnical engineer before applyiegéport to determine if it is still reliable. Aimor amount of additional
testing or analysis could prevent major problems.

1 ASFE, 8811 Colesville Road/Suite G106, Silver SpridD 20910
Telephone: 301/565-2738ww.asfe.org
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B.2.5 Most Geotechnical Findings Are Professional @nions

Site exploration identified subsurface conditionsyat those points where subsurface tests areuobed or samples are taken.
Geotechnical engineers review field and laborattata and then apply their professional judgmemnénaler an opinion about
subsurface conditions throughout the site. Actubbksarface conditions may differ, sometimes sigaifity, from those indicated
in your report. Retaining the geotechnical enginveéleo developed your report to provide constructibservation is the most
effective method of managing the risks associatigd wnanticipated conditions.

B.2.6 A Report's Recommendations Are Not Final

Do not overrely on the construction recommendatiookided in your report. Those recommendationsatdinal, because
geotechnical engineers develop them principallynfjadgment and opinion. Geotechnical engineerdicatize their
recommendations only by observing actual subsuidaoéitions revealed during construction. The gemtécal engineer who
developed your report cannot assume responsibilitiability for the report's recommendations iathengineer does not
perform construction observation.

B.2.7 A Geotechnical Engineering Report Is Subjedb Misinterpretation

Other design team members’ misinterpretation oteygmical engineering reports has resulted in g@stiblems. Lower that
risk by having your geotechnical engineer conféhwippropriate members of the design team aftengtibg the report. Also
retain your geotechnical engineer to review pentirdements of the design team’s plans and spatiiics. Contractors can also
misinterpret a geotechnical engineering report.ugedhat risk by having your geotechnical engimpeeticipate in prebid and
preconstruction conferences, and by providing consbn observation.

B.2.8 Do Not Redraw the Engineer’s Logs

Geotechnical engineers prepare final boring antihgtogs based upon their interpretation of fielgs and laboratory data. To
prevent errors or omissions, the logs included geatechnical engineering report should never bearen for inclusion in
architectural or other design drawings. Only phaapdic or electronic reproduction is acceptablé rboognizes that separating
logs from the report can elevate risk.

B.2.9 Give Contractors a Complete Report and Guidare

Some owners and design professionals mistakenigMaethey can make contractors liable for unangitgd subsurface
conditions by limiting what they provide for bidgparation. To help prevent costly problems, givetiaztors the complete
geotechnical engineering report, but preface ihwaitlearly written letter of transmittal. In tredter, advise contractors that the
report was not prepared for purposes of bid deveéy and that the report’s accuracy is limited,oemage them to confer with
the geotechnical engineer who prepared the reparodest fee may be required) and/or to condudtiadal study to obtain
the specific types of information they need or eref prebid conference can also be valuable. Be contractors have
sufficient time to perform additional study. Onhen might you be in a position to give contracthesbest information
available to you, while requiring them to at lesisire some of the financial responsibilities stemgnfiiom unanticipated
conditions.

B.2.10 Read Responsibility Provisions Closely

Some clients, design professionals, and contradimrmt recognize that geotechnical engineeririgritess exact than other
engineering disciplines. This lack of understandiag created unrealistic expectations that haveoldisappointments, claims,
and disputes. To help reduce the risk of such oésy geotechnical engineers commonly include &tyaof explanatory
provisions in their report. Sometimes labeled “tatibns” many of these provisions indicate wheretgehnical engineers’
responsibilities begin and end, to help othersgaia their own responsibilities and risks. Reaabéhprovisions closely. Ask
questions. Your geotechnical engineer should respaly and frankly.

B.2.11 Geoenvironmental Concerns Are Not Covered

The equipment, techniques, and personnel usedforpea geoenvironmental study differ significanflgm those used to
perform a geotechnical study. For that reasonpéegbnical engineering report does not usuallyteeday geoenvironmental
findings, conclusions, or recommendations; e.guathe likelihood of encountering underground ager tanks or regulated
contaminants. Unanticipated environmental problamse led to numerous project failures. If you hageyet obtained your
own geoenvironmental information, ask your geotédirconsultant for risk management guidance. Darely on an
environmental report prepared for someone else.
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