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Executive Summary

The following report presents the results of the geotechnical investigation in support of the Thornton Raw
Water Line, part of the Thornton Water Project, located in Larimer and Weld Counties, Colorado.
Specifically, the investigation was conducted for the Segment F.2 alignment. The following summarizes our
general conclusions.

e The subsurface conditions encountered do not preclude the proposed construction based on our
current understanding of the project.

e Primary materials encountered during the investigation were classified as fill, cohesive soil,
non-cohesive soil, and bedrock of the Upper Transition Member of the Pierre Shale.

e Groundwater was encountered at several locations across the project siteat depths ranging from
5.8 to 19.0 feet below existing ground surface. Groundwater monitoring wells'were_.installed in
several borings during the subsurface investigation for long term groundwater monitoring as
detailed in Section 2.3 herein.

GEI Consultants, Inc. iii
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1. Introduction & Project Background

The Thornton Raw Waterline — Segment F.2 (Project), part of the Thornton Raw Water Project, owned by
City of Thornton (Owner) includes the installation of a water pipeline collocated with the Northern Tier
East (NTE) pipeline alignment which is a part of the greater Northern Integrated Supply Project (NISP). The
purpose of the project is to construct infrastructure for the City of Thornton (City) to divert water from the
Cache La Poudre river to provide to their customers and meet increasing demand (Thornton, City of, 2025).
The Thornton Water Project is broken into six sections labeled A, B, C, D, E, and F. Sections A, B, and C are
under active construction while section D is complete. Section E is currently under construction, and
section F is currently undergoing design (Thornton, City of, 2025). The Segment F.2 alignment can be seen
in Figure 1.

HDR Engineering, Inc. (HDR) is the prime engineer for the Thornton F.2 Segment who is teamed with GEI
Consultants, Inc. (GEI) for the geotechnical and tunnel portion of the pipeliné design: The purpose of this
report is to provide the results of the geotechnical investigation for the Thornten"Water Pipeline Segment
F.2 pipeline alignment and provide geotechnical recommendations for design and construction of the
pipelines and associated project components. A Geotechnical Baseline Report (GBR) and Geotechnical
Design Memorandum (GDM) has been generated as part,of this Project and will be provided under a
separate cover to further discuss geotechnical baselines ‘and tunneling means and methods for the
trenchless crossings and provide geotechnical recommendations for design and construction of the
pipelines and associated project componentssbased on geotechnical data provided herein.

1.1. Site Description-and Proposed Construction

The Thornton'Segment F.2 alignment currently includes approximately 23,000 feet of 42-inch mortar lined
steel pipe thatsextends'generally northwest from the Thornton Segment E termination point at the
intersection of County Road 52 and Weld County Road 13 and terminates at the beginning of the Thornton
Segment F.1 connection roughly at the intersection of E Douglas Road and a local BNSF railroad track. The
ThorntensSegment F.2 will be primarily constructed using open-cut methods and will be predominantly
located in undeveloped fields. Exceptions to open-cut construction include two tunnel crossings, one
extending underneath County Road 52 and one extending underneath I-25. Other major features that will
be crossed are the Box Elder Ditch and the Larimer County Canal; however, these are currently proposed
to be crossed through open cut methods. Currently, the Thornton Segment F.2 is in the 95 percent design
phase and at this time, there are no proposed structures such as larger vaults.

1.2. Geotechnical Investigation

GEI conducted the subsurface investigation for the project intermittently between January 27, 2025, and
July 25, 2025. The geotechnical investigation included geotechnical drilling and a subsequent geotechnical
laboratory testing program. At the time of writing this report, GEl has completed all 22 planned
geotechnical borings to investigate the general subsurface conditions along the pipeline alighment. Boring
locations are shown in Figure 1 through Figure 1.5 at the end of this report.

GEI Consultants, Inc. 1
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1.3. Subsurface Investigation

Geotechnical borings were advanced to depths between 15 feet and 45 feet below the existing ground
surface (bgs). GEl subcontracted Terracon to drill the geotechnical borings utilizing truck-mounted CME 55
and CME 75 drilling rigs. Drilling and sampling procedures were conducted in general accordance with
ASTM D1586 — Standard Test Method for Standard Penetration Test (SPT) and Split-Barrel Sampling of Soils
and ASTM D3550 — Standard Practice for Thick Wall, Ring-Lined, Split Barrel, Drive Sampling of Soils.
Continuous-flight, solid-stem and hollow-stem augers were used to advance borings below the existing
ground surface. During advance of the augers, Modified California samples (2.0-inch inner diameter) and
Split Spoon Samples (1.4-inch inner diameter) were obtained at 5-foot intervals. The number of blows by
a 140-pound hammer falling 30 inches required for 12 inches of sampler penetration (recorded in 6-inch
increments) are presented on the boring logs. Temporary monitoring wells were constructed in 7 of the
borings to measure groundwater levels throughout design. This monitoring willsprovide valuable
information to the team for use during construction. Boring logs are included in Appendix A.

1.4. Geotechnical Laboratory Testing

A geotechnical laboratory testing program was developed by GElI and conducted by Terracon on
representative samples collected during the subsurfacetinvestigation. A laboratory summary table and
graphical testing results are provided in Appendix/B. Due to overlap between some borings on the NISP
project and the Thornton Segment F.2 project some graphical testing results for borings that were not
completed for the Thornton Segment F.2 project are included. The only results to be considered for the
subject project are for the borings presented in Appendix A. Laboratory tests conducted in general
accordance with associated AASHTO and ASTM standards are presented in Table 1-1 below.

Table 1-1. Geotechnical Laboratory Testing

Tes qv Standard

Grain Size:Distribution ASTM D422/ASTM C136
#200 Sieve Wash ASTM D1140
Unconfined Compressive Strength ASTM D2166

Atterberg Limits ASTM D4318

Sulfates — Water Soluble ASTM C1580

Moisture Content & Dry Density ASTM D2216 & D2937

If field characterized soil and bedrock descriptions differed from results indicated by laboratory
classification testing, the boring logs presented in Appendix A were amended to reflect the laboratory
testing results.

1.5. Corrosion Laboratory Testing

Laboratory testing both in the field and laboratory setting was performed. Field corrosion potential testing
was gathered through in-situ soil resistivity measurements gathered along the alignment at locations
identified on Figure 1.1 through 1.4. Soil resistivity measurements were conducted in general accordance
with ASTM G57-06 Standard Test Method for Field Measurement of Soil Resistivity Using the Wenner Four-
Electrode Method. Resistivity measurements were collected to a maximum depth of 20 feet at intervals of

GEI Consultants, Inc. 2



Geotechnical Data Report
Thornton Water Segment F.2 — Issue For Bid
Fort Collins, Colorado

5-feet. Field resistivity measurements were compared to soil samples selected at similar locations and
depths submitted for laboratory corrosivity testing.

Corrosion laboratory testing was conducted by Terracon on representative samples collected in the field.
Results of the corrosion laboratory testing are presented in Appendix C. Tests conducted in general
accordance with associated ASTM, AASHTO, and AWWA standards are presented in Table 1-2 below.

Table 1-2. Corrosion Laboratory Testing

Test Standard
Chloride ASTM D512

pH AASHTO T289
Redox Potential ASTM G200
Sulfate-Water Soluble ASTM C1580
Sulfide AWWA 4500-S D
Resistivity ASTM G57

Total Salts AWWA 2520 B

GEI Consultants, Inc. 3
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2. Subsurface Conditions

Subsurface conditions were assessed based on the findings of the geotechnical investigation described in
the previous section. Soil and rock descriptions noted on the boring logs and below are in general
accordance with ASTM D 2487 — Standard Practice for Classification of Soils for Engineering Purposes
(Unified Soil Classification System) and D 2488 — Standard Practice for Description and Identification of
Soils (Visual-Manual Procedure).

2.1. Regional Geology

Geologic mapping of the Boulder-Fort Collins-Greeley area (Colton, 1978) indicates the site is underlain
primarily by upper Holocene-aged eolian clay, silt, and sand with some local channel déposits,consisting
of upper Holocene-aged Piney Creek alluvium. The eolian deposits are described as light-brown,
reddish-brown, and olive-gray clay, silt (loess), and fine sand. Eolian deposits‘in the vicinity ofthe Project
site likely consist primarily of loess with a thickness of between 3 and 15 feet.. TheiPiney Creek alluvium is
described as dark gray sandy to gravelly alluvium that underlies.térraces whose surfaces are 10 to 20 feet
above the nearby flood plain. The thickness of the alluviumis.described as 0 to 20 feet.

Bedrock in the vicinity of the project site is mapped as the Upper Transition Member of Cretaceous-aged
Pierre Shale consisting of friable sandstone and soft shaly sandstone containing thin-bedded sandy shale
and calcareous sandstone concretions. The thickness of the unit is approximately 2,000 feet.

2.2. SubsurfaceMaterials

Soil encounteréd'during the subsurface investigation was classified as Fill, Cohesive Soil, and Non-Cohesive
Soil based primarily,on seilsbehavior rather than grain size distribution. Bedrock encountered during the
subsurface investigation consisted of sandstone and claystone of the Upper Transition Member of the
Pierre’Shale. Boring logs and a supplementary boring log key explaining boring log details are provided in
AppendixA.

2.2.1. Fill

Fill was encountered in boring NTE-23 at ground surface and extended to a depth of 9 feet bgs.
Encountered Fill was described as the following in accordance with the Unified Soil Classification System
(USCS):

e Lean Clay (CL)

The encountered fill material contained primarily clay with little sand and fragments of asphaltic concrete.
Blow counts of 15 blows per foot (bpf) were measured in the fill indicating a relative density of very stiff.

2.2.2. Cohesive Soil

Cohesive Soil was encountered in all borings. Encountered Cohesive Soil was described as the following in
accordance with USCS:

GEI Consultants, Inc. 4
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e Lean Clay (CL) e Sandy Lean Clay (CL)
e Lean Clay with Sand (CL) e Clayey Sand (SC)

Cohesive Soil was primarily comprised clay with varying silt and sand content. Clayey Sands were included
in this classification on account of their cohesive behavior despite consisting of greater than 50 percent
coarse material. Blow counts in Cohesive Soil ranged from 0 to 26 bpf indicating a relative consistency of
very soft to very stiff for soils with fines contents greater than 30 percent and very loose to medium dense
for soils with less than 30 percent fines.

2.2.3. Non-Cohesive Soil

Non-Cohesive Soil was encountered in 14 of the 22 borings conducted. Encountered Non-Cohesive Soil
was described as the following in accordance with USCS:

e Silty Sand (SM) e Poorly Graded Sand (SP)

e Silt with Sand (ML) e Well Graded Sand with Clay (SW-SC)

e Sandy Silt (ML) o_Well Graded Sand with Clay and Gravel
(SW-SC)

e Poorly Graded Sand with Gravel (SP)

e Poorly Graded Sand with Clay (SP-SC) e '\ Well Graded Sand with Gravel (SW)

e Well Graded Sand (SW)Clayey Sand with

e Poorly Graded Sand with Clay and'Gravel
Gravel (SC)

(SP-SC)
e Poorly Graded Sand with Silt (SP-SM)

Non-Cohesive Soil was primarily comprised of sand and gravel with varying clay and silt content. Silt with
Sand and Sandy Silt were included in this classification on account of their non-cohesive behavior despite
consisting of greater than 50 percent fine material. Blow counts in Non-Cohesive Soil ranged from 2 to 58
bpf indicating a relative density of very loose to very dense for materials with less than 30 percent fines
and stiff for materials with greater than 30 percent fines.

2.2.4. Upper Transition Member, Pierre Shale Bedrock

Sandstone, shale, and claystone bedrock of the Upper Transition Member of the Pierre Shale were
encountered in 14 of the 22 conducted borings at depths ranging from the ground surface to 44 feet below
the existing ground surface. The bedrock was completely weathered to fresh with blow counts of 7 bpf to
50 blows per 2 inches of sampler penetration (50/2”). Eight unconfined compressive strength tests were
conducted on the bedrock with results ranging from 931 to 18,421 psf.

2.3. Groundwater

Groundwater was encountered in all but 3 of the borings during the subsurface investigation from 4.5 to
19 feet bgs. Temporary monitoring wells were installed in 7 of the 22 borings for future monitoring.
Fluctuations in the groundwater level may occur due to variations in rainfall, temperature, site
development, and other factors not evident at the time that these measurements were made. Table 2-1

GEI Consultants, Inc. 1
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presents initial groundwater levels in all borings as measured during drilling, and Table 2-2 presents
groundwater level fluctuations in the monitoring wells as measured after drilling.

Table 2-1. Initial Groundwater Levels During Drilling

Boring Borehole Elevation Groundwater Level (feet?) Groundwater Elevation (feet)
NTBH-1 5155 9.6 5145.4
NTBH-2 5157 7.0 5150
NTBH-3-MW 5152 18.0 5134
NTBH-4 5167 DNE DNE
NTE-6-MW 5133 5.8 5127.2
NTE-7 5135 10.0 5125
NTE-8 5133 7.5 5125.5
NTE-9 5105 115 5093.5
NTE-10-MW 5104 12.5 5091:5
NTE-11 5090 14.0 5076
NTE-12 5090 13.0 5077
NTE-13 5095 19.0 5076
NTE-14-MW 5064 14.0 5050
NTE-15 5038 4.5 5033.5
NTE-16 5038 DNE DNE
NTE-17-MW 5044 14.5 5029.5
NTE-18-MW 5043 15.6 5027.4
NTE-19 5041 16.0 5025
NTE-20 5047 17.2 5029.8
NTE-21 5055 DNE DNE
NTE-22-MW 5060 14.7 5045.3
NTE-23 5060 16.2 5043.8
Notes:

1. Below existing ground surface.

Table 2-2. Groundwater Fluctuations in Monitoring Wells After Drilling

Groundwater Level (feet?)
Q4 < © < o o
S || 2|52z |z
Date = | £/ 5| 5|5 |53
o0 T o < N 0 ~
I et ik ik it it Gy
=] w w w w w w
= = = = = = =
2 2 2 2 2 2 2
04/01/2025 - - 14.6 - 14.9 14.7 134
05/08/2025 - 5.9 3.1 14.5 14.3 15.1 | 131
06/05/2025 - 5.5 12.0 15.3 14.3 15.2 14.0
07/03/2025 - 5.1 104 15.6 15.3 16.7 14.9
08/08/2025 - 3.6 10.3 14.4 17.0 18.3 | 17.6

GEI Consultants, Inc. 2
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Groundwater Level (feet?)
Qq < © < o o
S || 2| 5|22z
Date = | £/ 5| 5|5 |53
o0 T o < N 0 ~
T et ik ik it i G
o w w w w w w
= = = = = = =
2 2 2 2 z 2 2
09/10/2025 - 4.5 10.3 13.0 17.6 18.8 | 19.0
10/10/2025 - 4.3 12.8 11.9 16.7 17.7 18.6
11/7/2025 - 5.1 13.6 14.9 16.0 - -
12/05/2025 - 6.0 14.2 13.2 15.2 - -
01/05/2026 - 5.8 14.5 12.9 14.1 - -
02/06/2026 - 5.7 - 12.2 - - -
03/04/2026 - 6.2 - 12.6 - - -
04/13/2026 - 6.5 - - - - -
04/20/20267 | 14.8 - - - - - -
07/29/2026 16.3

Notes:
1. Below existing ground surface.
Unable to take groundwater level readings due to expired Right of Entry permit.
Abandoned on October 10t, 2025 due to expired Right of Entry permit.
Abandoned on January 5. 2026.
Abandoned on April 13th, 2026.
Abandoned on March 4th, 2026.
Regained access in April, 2026

Noukwn
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3. Limitations

This study was conducted in accordance with generally accepted geotechnical engineering and
engineering geologic practices and principles; no warranty, express or implied is made. The subsurface
conditions described in this report were based on data obtained from widely spaced exploratory borings,
geotechnical laboratory testing, information provided by the client, engineering judgement, and our
experience with similar subsurface conditions and projects. The boring logs presented in this report only
depict the subsurface conditions at the actual boring locations. Subsurface conditions are typically
variable, both laterally and vertically, and the nature and extent of the subsurface variations across the
site may not become evident until construction. The boundaries between different soil types and bedrock
presented in this report are approximate and, in some cases, may be more abrupt or gradational than
described herein. Groundwater levels may vary with time, adjacent surface water levels; precipitation, and
changes to the hydrogeological conditions at or surrounding the project site.

This report has been prepared exclusively for our client for design purposes forithe subject project. GEI
Consultants is not responsible for technical interpretations by others of the data presented in this report
or use of this report by others for the subject project or other projects. If differing site conditions are
encountered during further evaluation of the subsurface conditions bysothers or during construction, GEI
Consultants should be notified immediatelysto [determine if any changes to our recommendations
presented in this report are warranted.

The recommendations presented in this reportaare only intended for the proposed design and construction
as understood by GEI Consultants.at the time of issuing this report. If the proposed design and construction
changes, GEl Consdltants should bernotified immediately and given the opportunity to review the
proposed changes and.if necessary, modify our recommendations presented herein.

Anenvironmental assessment was not included in GEIl Consultants scope of work for this project. Any
statements regarding the absence or presence of hazardous and/or toxic substances presented herein are
only intended for informational purposes. If the client is concerned about the environmental conditions
at'the site, GEI Consultants recommends the client and/or owner retain a qualified environmental firm to
conduct an environmental site assessment.

GEI Consultants, Inc. 4
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Appendix A Boring Logs

A.1. Standard Geotechnical Drilling Key

A.2. Boring Logs
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A.1. Standard Geotechnical Drilling Key
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Appendix A Boring Logs

A.1. Standard Geotechnical Drilling Key

A.2. Boring Logs
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Soil Classifications:

Clear Square Sieve Openings

BORING LOG KEY

STANDARD GEOTECHNICAL DRILLING

U.S. Standard Series Sieve Sizes

Color: Sample colors are in general accordance with basic brown, red, yellow, and gray combinations

12" 3" 3/4" 4 10 40 200 Description of Moisture Description of Odor
I Gravel I Sand I Si ic Description __Criteria Description Criteria
‘ Boulders ‘ Cobbles | Coarse | Fine | Coarse | Medum [  Fine  |oiandClays ‘ Dry Absence of moisture, dusty, dry to the fouch No Organic | orqanic odor is not present
Moist Damp but no visible water Odor i
300mm 75mm 19mm 4.75mm 2.0mm 0.42mm 0.075mm Wet Visible free water, usually soil below the groundwater table Trgce Mild organic odor; mlxture of sofl
- - - - - - - - - Organic Odor and organics
Gradation Estimates by Field Relative Density or Consistency of Non-cohesive and Cohesive Soils Plasticity Strong Prominent organic odor; sample s
Observation Non-cohesive Soils Cohesive Soils Description Criteria Organic Odor primarily organic
Description Quantity (%) Classification | Blows per 12 in Classification Blows per 12 in Nonplastic A %" diameter thread cannot be rolled c _
Trace <5 Very Loose Oto4 Very Soft 0to2 AJin diameter thread can be rolled with difficulty; a lump e ementation
Low . S Description Criteria
Few 5t010 Loose 5t010 Soft 3tod cannot be formed at a moisture lowerthan the plastic limit Weak | Crumbles with light finger pressure
; ; : T i .
Little 151025 Medium Dense 1130 Medlum Stiff 5t08 Medium Ag" in diameter thread can be rolled easily; a crumbly lump Crumbles with considerable finger
Some 30to 45 Stiff 9to 15 can be formed at a moisture lower than the plastic limit Moderate pressure
Mostly > 50 Dense 311050 Very Stiff 16 t0 30 High Al"in diameter thread'canbe rolled very easily; a lump can Stron Will not crumble with finger
Very Dense >50 Hard >30 be formed at a moisture lower than the plastic limit 9 pressure
Rock Descriptions:
Weathering Texture Field Hardness
Description Criteria Description Criteria Description Criteria
Fresh No visible sign of rock material weathering:S S;:::Zzs slight discoloration on major discontinuity Very Fine Grained Grains not |ngglizi::lelzyy ;nsmle to the Very Hard | Cannot be scratched with a knife or sharp pick.
) ) : o - Grains barely visible to the unaided Can be scratched with a knife or pick only with
Slightly Weathered Discoloration of rock material on discontinuity surfaces. i i e
i __ _ ! . gt Grained eye, up to 75" diameter Hard : difficulty
Moderately Weathered Less than half of the.rock materlgl is decompo§ed and/or disintegrated to.soil. Fresh or discolored _ . — o Medium Can be gouged Eu deep by ﬁrm pressure on
rock is present either as a continuous framework or.as'corestones. Medium Grained Grain diameter between 35" and 55 knife or pick point
. More than half of the rock material is decompsed and/or disintegrated to a soil:'Fresh or discolored Can be grooved or gouged readily with knife or
Highly Weathered ) . . . Soft ] .
rock is present either as a discontinuous framewerk or ascorestones Coarse Grained Grains diameter between " and 3" pick point
Completely Weathered All rock material is decomposed and/or dlsmteglrated to soil. The original mass structure is still largely Very Soft Can be carved with kmfe and_ scratched readily
intact. Very Coarse Grained |  Grains larger than 7" in diameter by fingernail

Geologic Interpretation:

A Geologic Interpretation of encountered soil and bedrock units is provided for each specific Visual Material Description. Examples of geologic interpretations for soil that may be presented include: FILL, ALLUVIUM, AEOLIAN, AND GLACIAL TILL, AND
RESIDUUM. Rock geologic interpretations are referenced based on a combination of field classifications and applicable geologic maps.

Sample Graphics and Descriptions:

M
4
[
\

Boring Graphics:

California Barrel Sampler: Barrel sampler loaded with:sample liners and driven
to collect a relatively representative and intact specimen of soil or weak rock.

Bulk Sample: Bulk or bagged sample taken from auger cuttings.

|:|:| Rock Core

Split-Spoon Sampler: Split-barrel sampler driven in accordance with ASTM D1586
used to provide visual material descriptions and collect a disturbed specimen.

Shelby Tube Sampler: Thin wall tube hydraulically pushed into the subsurface to
collect a representative and intact specimen of soil.

Below are the primary boring log graphics. Any classification combinations will result in a combination of graphics.

Fill

.

LIRS

PR Poorly Graded

Lean Clay

2o & Gravel
Ld

| Well Graded
Sand

Silt

: Sand

1 Poorly Graded

/ / Fat Clay E:ESﬁC
: Claystone

Groundwater Monitoring Well Graphics:

.||K

Well Graded
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Riser Pipe with  +°
Auger Cuttings .

Auger Cuttings

First Groundwater A rd

Reading

=+ WellScreenwith |io o{ RiserPipewith=o | RiserPipe with
‘={.] SilicaSand (] [«] SiicaSand = = Bentonite Chips
1
] Stick-Up Well B Flush Mounted Cap
Second Groundwater X7 Third Groundwater
Reading = Reading
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BORING: NTBH-1

Project Name: Thornton Segment F.2

Drilling and Sampling Methods
Drill Make and Model: CME-75

Project Number: 2505320

Drilling Method: Solid Stem Auger

Client's Name: HDR Engineers, Inc.

Bit Type: Cutting Head

Owner's Name: City of Thornton

Casing Description: 4.25 in. HSA

Drilling Subcontractor: Terracon

Hammer Weight (Ibs)/Fall (in): 140Ib/30-inch

GEIl Representative: Colby C.

Sampler Type(s): Mod. Cal.

Boring Location: 40.624038, -104.962585
Boring Elevation:
Notes: Location from handheld GPS unit.

Groundwater measurements for monitoring wells present water levels at the time of drilling, highest level, and lowest

|__level, Refer to the respective report for a complete history of aroundwater values

Date(s) of Drilling: 22JULY2024 Sampler Diameter(s): 2.5-inch OD
Sampling Data Visual Material Description Laboratory Testing Results
In-Situ INDEX DATA | . Strength &
Soil: || States Compressibility
-GEOLOGIC INTERPRETATION- % s
£ —_ USCS Classification (group symbol), particle sizes, density or consistency, § |19
.§ 5|€ color, moisture, odor, other descriptions = §5|£ 8 B < |~ < =
5] x| |l e Qe IS E < IS
Lle| gl = =S| E| Q| = | =l x =
= = [=% 03l 2|5 vl S|l =2l o [
=|Ele|T|ol © . 53 S| =85 &8l 2 5
I E|8E|Z|E| o Rock £5(S|=| 25|22 2|5 = |88
€523 8% 2 -GEOLOGIC INTERPRETATION- ZElelez|a|98|8|5|& 2ls|8
= |5 =] =l =] - | ol =
SR EIE R Bedrock Classification, hardness, weather, color, texture, jointsize, |S €| 3| 2| & | S|=2| 82| G| @ || T
O L gl o=l @ - Solo|lB | glelTs| O|=|=
A|lw|wn|o|x|all o other descriptions O S=|a|=|o|lwn|a|I|a|l D |a|la
0 NON-COHESIVE SOIL
E 6 | 1 Silty SAND (SM), mostly fine sand, little silt, medium dense,
8 olive brown to olive gray, moist, little calcareous material.
E 5| 10 Poorly Graded SAND with Silt (SP-SM), mostly fine sand, few
5 2 silt, loose, brown, moist.
) 6.5 ft.
E 3|12 COHESIVE SOIL
LEAN CLAY with Sand (CL), little fine sand, medium stiff,
brown, moist.
E 2 |, Clayey SAND (SC), mos_tlyﬁne sand; some:clay, few fine (gg') 16 b.0o1s w“
10 gravel, loose, brown; moist =
) 14.0 ft
E 2] 4 NON-COHESIVE SOIL
57 Roorly Graded SAND with Clay (SP-SC), mostly fine to
medium sand, few clay, few fine gravel, very loose, brown, wet.
15.0 ft.
END OF EXPLORATION
20
25
30
General Notes: Groundwater Data:
1) Soil classificaitons are in general accordance with ASTM D2487 Date:| Elapsed Time: | Depth to Groundwater:
2) The maximum particle size identified in the material description is dependent on sampler dimensions. i 22July24 1hr 9.6
3) Additional information is provided on the Boring Log Key. =
4) =




BORING: NTBH-2 Drilling and Sampling Methods
Project Name: Thornton Segment F.2 Drill Make and Model: CME-75
Project Number: 2505320 Drilling Method: Solid Stem Auger
Client's Name: HDR Engineers, Inc. Bit Type: Cutting Head
Owner's Name: City of Thornton Casing Description: 4.25 in. HSA Boring Location: 40.623828, -104.957970
Drilling Subcontractor: Terracon Hammer Weight (Ibs)/Fall (in): 140Ib/30-inch Boring Elevation:
GEIl Representative: Colby C. Sampler Type(s): Mod. Cal. Notes: Location from handheld GPS unit.
Date(s) of Drilling: 22JULY2024 Sampler Diameter(s): 2.5-inch OD
Sampling Data Visual Material Description Laboratory Testing Results
In-Situ INDEX DATA | . Strength &
Soil: || States Compressibility
-GEOLOGIC INTERPRETATION- '% s
£ —_ USCS Classification (group symbol), particle sizes, density or consistency, § |19
.§ 5|€ color, moisture, odor, other descriptions = §5|£ 8 B < |~ < =
15 x|l e OlelZ| IS < 2
é’g;gg_ 8%%%?‘5%;;\?5 o| T
SEERE R Rock 83132258 8l=|8| - |32
Egls5|s 3| Tl < -GEOLOGIC INTERPRETATION- £ £ ¢l= ARSI 8 E zl T |8 E
/8|22 3|8 2 2825 s|2lelalzlg S22
5| S|l 2| 8= & Bedrock Classification, hardness, weather, color, texture, joint size, S gl e Ll 8|58 w |T|D
ol o (g S| a|E|| @ o SOl |8 Eg|lE|lT|8 O=2|=
A|lw|wn|o|x|all o other descriptions O S=|a|=|o|lwn|a|I|a|l D |a|la
’ 7] COHESIVE SOIL
E 3| LEAN CLAY with Sand (CL), little fine sand, medium stiff,
4 brown, moist.
E 2 | 4 As above except soft - 1
5
(7.0ft)
E 2 |1 As above except wet. L AP o1 | 30 | 11
E f 12 As above except trace calcareous material. " a4
104
E 2 |, s Clayey SAND (SC), mostly fine sand, some clay, loose, brown,
15+ 4 wet.
15.0 ft.A
END OF EXPLORATION
20
25
30
General Notes: Groundwater Data:
1) Soil classificaitons are in general accordance with ASTM D2487 Date:| Elapsed Time: | Depth to Groundwater:
2) The maximum particle size identified in the material description is dependent on sampler dimensions. i 22July24 0.5 hr 7.0
3) Additional information is provided on the Boring Log Key. =
4) Groundwater measurements for monitoring wells present water levels at the time of drilling, highest level, and lowest -

|__level, Refer to the respective report for a complete history of aroundwater values




BORING: NTBH-3-MW

Project Name: Thornton Segment F.2

Drill Make and Model: CME-75

Drilling and Sampling Methods

Project Number: 2505320

Drilling Method: Solid Stem Auger

Client's Name: HDR Engineers, Inc.

Bit Type: Cutting Head

Owner's Name: City of Thornton

Casing Description: 4.25-inch HSA

Drilling Subcontractor: Terracon

GEIl Representative: Colby C.

Sampler Type(s): Mod. Cal.

Hammer Weight (Ibs)/Fall (in): 140Ib/30-inch

Boring Location: 40.624025, -105.953611
Boring Elevation:
Notes: Location from handheld GPS unit.

|__level, Refer to the respective report for a complete history of aroundwater values

Date(s) of Drilling: 22JULY2024 Sampler Diameter(s): 2.5-inch OD
Sampling Data Visual Material Description Laboratory Testing Results
In-Situ Strength &
Soil: < States INDEXDATA Compressibility
-GEOLOGIC INTERPRETATION- = s
£ —_ USCS Classification (group symbol), particle sizes, density or consistency, § |19
.§ 5|€ color, moisture, odor, other descriptions = 5| “:g/_ = < |~ = =
15 x|l e O e AR RS < 2
S|EI<|E| & e IR R D P S o| S
=l El8lEle 8 : =5 2|5 5| €
SIETERSE R Rock: 25 S|=|2|5|2|El2|5| = | 8|3
gl szl Flx|l e -GEOLOGIC INTERPRETATION- Egel=828|8 E zl T2l g
= %232 8 2812|5522 alzlel =22
a5l S|l 2| 3|=|| © Bedrock Classification, hardness, weather, color, texture, joint size, 3 gl L1 z|I8l2|S|a| ©» ||
O L gl o=l @ - Solo|l B S| GlE|lTs O|=|=
A|lw|wn|o|x|all o other descriptions O S=|a|=|o|lwn|a|I|a|l D |a|la
’ COHESIVE SOIL 17}
E 5| 10 Clayey SAND (SC), mostly fine sand, little clay, medium
8 dense, brown, moist, trace calcareous material. ICE
E 4o LEAN CLAY with Sand (CL), little fine sand, stiff, brown, moist. i l.0550 77| 36 | 19
54 L .
E 3| As above except olive brown.
5 .o .
E il Lean CLAY (CL), mostly clay, few fine 'sand;siiff, brown, moist.f . 17 8o
104 —e
E 2 | 4 As above except medium stiff. E
15 ° *
A
..¥.
E N I As above except stiff, yellowish brown, wet. ;
7 ’ 20.0 ft+=—=
END OF EXPLORATION
25
30
General Notes: Groundwater Data:
1) Soil classificaitons are in general accordance with ASTM D2487 Date:| Elapsed Time: | Depth to Groundwater:
2) The maximum particle size identified in the material description is dependent on sampler dimensions. i 22July24 1hr 18.0'
3) Additional information is provided on the Boring Log Key. =
4) Groundwater measurements for monitoring wells present water levels at the time of drilling, highest level, and lowest -




BORING: NTBH-4

Project Name: Thornton Segment F.2

Drilling and Sampling Methods

Drill Make and Model: CME-55

Project Number: 2505320

Drilling Method: Hollow Stem Auger

Client's Name: HDR Engineers, Inc.

Bit Type: Cutting Head

Owner's Name: City of Thornton

Casing Description: 4.25-inch HSA

Drilling Subcontractor: Terracon

GEIl Representative: Colby C.

Sampler Type(s): Mod. Cal.

Hammer Weight (Ibs)/Fall (in): 140Ib/30-inch

Boring Location: 40.624278, -104.948684
Boring Elevation:
Notes: Location from handheld GPS unit.

Groundwater measurements for monitoring wells present water levels at the time of drilling, highest level, and lowest
. )

Date(s) of Drilling: 25JULY2024 Sampler Diameter(s): 2.5-inch OD
Sampling Data Visual Material Description . Laboratory Testing Results
_ g‘t'st't“ INDEX DATA Cs“ength.bﬁ.t
Soil: < ates ompressibility
-GEOLOGIC INTERPRETATION- = z
£ —_ USCS Classification (group symbol), particle sizes, density or consistency, § |19
kS 8, = color, moisture, odor, other descriptions =5 g\i S 8Bl . = =
kS x| |l o =S| e - R R IS = ARy
SlS|=|E| § og|gE elelSl=E s o| o
|52 Ele|l & Rock: 52|5/2(5|g glels|E 2l 5
= . =1 = 2l E|E|-| =~ | @] ©
25123 2&| o -GEOLOGIC INTERPRETATION- S8 elz|3|3|5|8|5lz| B |&|8
_c‘%ao>g’8’ EEE:C)‘—BOM-OQVEE
B 2| 2| 8|£| o Bedrock Classification, hardness, weather, color, texture, joint size, 352 = 23225 ® T
Alu|d|a|e|8| & other descriptions 532|868 |E|5|z2 S |56
’ 7] COHESIVE SOIL
E 6 | 1 LEAN CLAY with Sand (CL), stiff, olive brown, moist.
7
E g 12 Sz_indy LEAN C!_AY (CL), some coarse sand, trace fine gravel, o 51|24 1s
5 stiff, brown, moist.
E 6 |1 As above
E 6 | 1 As above except few fine gravel, few'calcareous content.
104 6
s 14.0 ft.{
E 2 | 12 PIERRE.SHALE, UPPER MEMBER
57 Sandy CLAYSTONE, very soft, highly to moderately
weathered, yellowish brown to light brown gray, very fine-
grained with fine sand, laminar bedding, moist.
15.0 ft.{
END OF EXPLORATION
20
25
30
General Notes: Groundwater Data:
1) Soil classificaitons are in general accordance with ASTM D2487 Date: Elapsed.Tlme: Depth to Groundwater:
2) The maximum particle size identified in the material description is dependent on sampler dimensions. i 25July24 0 min DNE
3) Additional information is provided on the Boring Log Key. =
4) =




BORING: NTE-6-MW

Project Name: Thornton Segment F.2
Project Number: 2505320

Client's Name: HDR Engineers, Inc.
Owner's Name: City of Thornton
Drilling Subcontractor: Terracon

GEIl Representative: Colby C.

Date(s) of Drilling: 07APR2025

Drilling and Sampling Methods

Drill Make and Model: CME-75

Drilling Method: Hollow-Stem Auger

Bit Type: Cutting Head

Casing Description: 4.25-inch HSA

Hammer Weight (Ibs)/Fall (in): 140lbs./30-inches
Sampler Type(s): Mod. Cal.

Sampler Diameter(s): 2.5-inches

Boring Location: 40.624128, -104.966401
Boring Elevation:
Notes: Location from handheld GPS device.

Sampling Data Visual Material Description . Laboratory Testing Results
_ 'S"t'st't“ INDEX DATA CS“engthbﬁt
Soil: < ates ompressibility
-GEOLOGIC INTERPRETATION- = s
£ —_ USCS Classification (group symbol), particle sizes, density or consistency, § |19
& 5|€ color, moisture, odor, other descriptions = 58| E|= = =
= 4= o S0|elC 3|2 E = SRSy
2l E|<|E| = S=la|E|?| =SS o x o| =
= ElelelZl & “2|E 2 2lslelgS3 5| &
= =| & = D = | = n| ©
,\:’éz %0 Rock: %cgggge‘g'g—Awg
£ 58| 3| F x| e -GEOLOGIC INTERPRETATION- =g el=l3|98|8|5|2 8|22
_c‘%ao>g’8’ EEE:C)‘—BOU,-OQVE&
B 2| 2| 8|£| o Bedrock Classification, hardness, weather, color, texture, joint size, 352 = 23225 ® T
Alu|d|a|e|8| & other descriptions 532|868 |E|5|z2 S |56
’ 2z7] COHESIVE SOIL
E 3| LEAN CLAY with Sand (CL), little fine sand, medium stiff, ==
4 brown, moist. =E
E 3l As above. = ; 23 73|40 | 25
7 18817
E 2 |, LEAN CLAY (CL), mostly clay, few fine sand, soft; dark brown, {5 H| 25| 00 o | 11| s 2460
moist. ==
E g 12 As above except medium stiff, olivegwet. @mfﬂ 24 | 102 44 | 20 | 2672
10 =]
E 2 12 Clayey SAND (S€), mostly fine sand, some clay, soft, brown, 7 o1 2 a6 | 29 | 16
wet. |
E g 12 Sandy LEAN CLAY (CL), some fine sand medium stiff, olive, [.= 19 s
15+ wet. .
E e As above =" .
E g 12 As above. :'E' 18 | 116 51 | 26 | 10 | 1,658
20— D.E.
E 5| As above except stiff. ;
251 25.0 ft4°—"
PIERRE SHALE, UPPER MEMBER =)
SHALE, very soft, moderately weathered, tan, very fine- P
grained, thin laminations, wet. r=n
E 2|, As above except olive grey to yellowish brown.
30 7 L
General Notes: Groundwater Data:
1) Soil classificaitons are in general accordance with ASTM D2487 Date:| Elapsed Time: | Depth to Groundwater:
2) The maximum particle size identified in the material description is dependent on sampler dimensions. i 07APR25 0.5 hr 10"
3) Additional information is provided on the Boring Log Key. 3 O7APR25 3.5hr 5.8
4) Groundwater measurements for monitoring wells present water levels at the time of drilling, highest level, and lowest -

|__level, Refer to the respective report for a complete history of aroundwater values




BORING: NTE-6-MW

Project Name: Thornton Segment F.2

Drilling and Sampling Methods

Drill Make and Model: CME-75

Project Number: 2505320

Drilling Method: Hollow-Stem Auger

Client's Name: HDR Engineers, Inc.

Bit Type: Cutting Head

Owner's Name: City of Thornton

Casing Description: 4.25-inch HSA

Drilling Subcontractor: Terracon

Hammer Weight (Ibs)/Fall (in): 140lbs./30-inches

Boring Location: 40.624128, -104.966401
Boring Elevation:

GEIl Representative: Colby C. Sampler Type(s): Mod. Cal. Notes: Location from handheld GPS device.
Date(s) of Drilling: 07APR2025 Sampler Diameter(s): 2.5-inches
Sampling Data Visual Material Description Laboratory Testing Results
In-Situ INDEX DATA | . Strength &
Soil: || States Compressibility
-GEOLOGIC INTERPRETATION- % z
g USCS Classification (group symhol), particle sizes, density or consistency,| i _| | ¢
= ) . P ~ = o| &= — —_
% 8, £ color, moisture, odor, other descriptions £ § = gl & Sl | = < g .
x|l g S el Al <= RS
S|EI<|E| & e IR R D P S o| S
=l El8lEle 8 : =5 2|5 5| €
SIEIEINEIRE Rock: £53|=| 2|58 E|=2|5| -~ |88
SN RS -GEOLOGIC INTERPRETATION- £gle/28|5|8|S|5lzl Bl&lé8
= |5 =] =l =] - | ol =
IR R Bedrock Classification, hardness, weather, color, texture, jointsize, |S €| 3| 2| & | S|=2| 82| G| @ || T
O L gl o=l @ - Solo|lB | glelTs| O|=|=
A|lw|wn|o|x|all © other descriptions O S=|a|=|o|lwn|a|I|a|l D |a|la
E I As above. [
%7 35.0 ft+=—=
END OF EXPLORATION
40
45
50
55—
601
General Notes: Groundwater Data:
1) Soil classificaitons are in general accordance with ASTM D2487 Date:| Elapsed Time: | Depth to Groundwater:
2) The maximum particle size identified in the material description is dependent on sampler dimensions. i 07APR25 0.5 hr 10'I
3) Additional information is provided on the Boring Log Key. 5 -07APR25] 3.5 hr 5.8
4) N

Groundwater measurements for monitoring wells present water levels at the time of drilling, highest level, and lowest
. )




BORING: NTE-7

Project Name: Thornton Segment F.2

Drilling and Sampling Methods

Drill Make and Model: CME-75

Project Number: 2505320

Drilling Method: Solid-Stem Auger

Client's Name: HDR Engineers, Inc.

Bit Type: Cutting Head

Owner's Name: City of Thornton

Casing Description: 4.0-inch SSA

Drilling Subcontractor: Terracon

GEIl Representative: Colby C.

Sampler Type(s): Mod. Cal.

Hammer Weight (Ibs)/Fall (in): 140lbs./30-inches

Boring Location: 40.624263, -104.970459
Boring Elevation:
Notes: Location from handheld GPS device.

|__level, Refer to the respective report for a complete history of aroundwater values

Date(s) of Drilling: 07APR2025 Sampler Diameter(s): 2.5-inches
Sampling Data Visual Material Description Laboratory Testing Results
In-Situ INDEX DATA Strength &
Soil: || States Compressibility
-GEOLOGIC INTERPRETATION- % s
£ —_ USCS Classification (group symbol), particle sizes, density or consistency, § |19
.§ 5|€ color, moisture, odor, other descriptions = §5|£ 8 B = _ = =
3 xSl 2 SOlelZ| IS < ARy
2l <|g| £ Al ElEl 22| s 5 0| S
=Zlelgl5l & : s=| 58| 2|e|5|5|TE z| 5
I EI8E|Z|8| o Rock: 25 S|=|2|5|2|El2|5| = | 8|3
€523 8% 2 -GEOLOGIC INTERPRETATION- ZElelez|a|98|8|5|& 2ls|8
= |5 =] =l =] - | ol =
SR EIE R Bedrock Classification, hardness, weather, color, texture, jointsize, |S €| 3| 2| & | S|=2| 82| G| @ || T
O L gl o=l @ - Solo|lB | glelTs| O|=|=
A|lw|wn|o|x|all o other descriptions O S=|a|=|o|lwn|a|I|a|l D |a|la
’ 477 COHESIVE SOIL
E 2 | Sandy LEAN CLAY (CL), some fine sand, medium stiff, olive
8 brown, moist.
E g 12 As above. 16 | 112 67 | 26 | 13 | 2,590
5
E 1 12 As above except very soft. 25 6 | 27 | 14
E i As above except wet. (0.0 | 21 57
10 ¥
) 14.0 ft
E 1] NON-COHESIVE SOIL
154 Well-Graded SAND with Clay (SW-SC), mostly fine to coarse
sand, few clay, very loose, brown, wet.
E 4|, As above except medium dense.
20 !
E 5| As above.
25 25.0 ft.
END OF EXPLORATION
30
General Notes: Groundwater Data:
1) Soil classificaitons are in general accordance with ASTM D2487 Date:| Elapsed Time: | Depth to Groundwater:
2) The maximum particle size identified in the material description is dependent on sampler dimensions. i 07APR25 0.5 hr 10'
3) Additional information is provided on the Boring Log Key. =
4) Groundwater measurements for monitoring wells present water levels at the time of drilling, highest level, and lowest -




BORING: NTE-8

Project Name: Thornton Segment F.2

Drilling and Sampling Methods
Drill Make and Model: CME-75

Project Number: 2505320

Drilling Method: Solid-Stem Auger

Client's Name: HDR Engineers, Inc.

Bit Type: Cutting Head

Owner's Name: City of Thornton

Casing Description: 4.0-inch HSA

Drilling Subcontractor: Terracon

GEIl Representative: Colby C.

Sampler Type(s): Mod. Cal.

Date(s) of Drilling: 07APR2025

Hammer Weight (Ibs)/Fall (in): 140lbs./30-inches

Sampler Diameter(s): 2.5-inches

Boring Location: 40.624323, -104.974373
Boring Elevation:
Notes: Location from handheld GPS device.

Groundwater measurements for monitoring wells present water levels at the time of drilling, highest level, and lowest

|__level, Refer to the respective report for a complete history of aroundwater values

Sampling Data Visual Material Description . Laboratory Testing Results
_ 'S"t'st't“ INDEX DATA Cs“ength.bﬁ.t
Soil: < ates ompressibility
-GEOLOGIC INTERPRETATION- = s
£ —_ USCS Classification (group symbol), particle sizes, density or consistency, § |19
kS 8, = color, moisture, odor, other descriptions = 5| & S 8Bl = =
3 |2l o 280|=|2 3|8 s|E s els
gle|=|E| € g=lslz|2| 2SS < = o R
=Ele|le=|Fl & =zZ|E| 2 2|lslelEg|S|3 5| g
=EIS5I=IEl 2 & k: z3|s|lea|leg|lel=|B o | @
I EI8IE|S|E| © Rock: e CIHEIREREEE PR IE
g 5|23 5| e -GEOLOGIC INTERPRETATION- =Elel2|3|9|3|8|3|& & |&£Q
=|5|al°lzl2 & 292553l nlslel S22
B 2| 2| 8|£| o Bedrock Classification, hardness, weather, color, texture, joint size, 352 = 23225 ® T
Alu|d|a|e|8| & other descriptions 532|868 |E|5|z2 S |56
0 NON-COHESIVE SOIL
E 3| Poorly-Graded SAND (SP), fine sand, loose, brown, moist,
8 little organics.
) 4.0 ft]
E 2|12 COHESIVE SOIL 15 53 | 28 | 13
57 Sandy LEAN CLAY (CL), some fine sand, soft, brown; moist.
E Ll As above except little sand and more moist. (7;_) " o | 24176
E f 12 As above except some sand'and wet: 26 | 102 sa | 21| 16
104
E ;s 12 (_:Iayey SAND (S_C). mostly fine to coarse sand, some clay, few 16 "
15+ fine gravel, medium dense, brown, wet.
. 19.0 ft.
E 3|22 NON-COHESIVE SOIL
207 Poorly-Graded SAND (SP), coarse sand, loose, orange, wet,
iron oxidation.
20.0 ft.{
PIERRE SHALE, UPPER MEMBER
SHALE, very soft, completely weathered, very fine-grained,
grey to yellowish brown, wet.
At 22-feet, auger contact of hard bedrock.
E 29 | o As above except moderately weathered.
25 o0z 25.0 ft.
END OF EXPLORATION
30
General Notes: Groundwater Data:
1) Soil classificaitons are in general accordance with ASTM D2487 Date:| Elapsed Time: | Depth to Groundwater:
2) The maximum particle size identified in the material description is dependent on sampler dimensions. i 07APR25 0.5 hr 7.5'
3) Additional information is provided on the Boring Log Key. =
4) =




BORING: NTE-9

Project Name: Thornton Segment F.2

Drilling and Sampling Methods
Drill Make and Model: CME-75

Project Number: 2505320

Drilling Method: Solid-Stem Auger

Client's Name: HDR Engineers, Inc.

Bit Type: Cutting Head

Owner's Name: City of Thornton

Casing Description: 4.0-inch SSA

Drilling Subcontractor: Terracon

Hammer Weight (Ibs)/Fall (in): 140lbs./30-inches

GEIl Representative: Colby C.

Sampler Type(s): Mod. Cal.

Boring Location: 40.624274, -104.977926
Boring Elevation:
Notes: Location from handheld GPS device.

Groundwater measurements for monitoring wells present water levels at the time of drilling, highest level, and lowest

|__level, Refer to the respective report for a complete history of aroundwater values

Date(s) of Drilling: 07APR2025 Sampler Diameter(s): 2.5-inches
Sampling Data Visual Material Description Laboratory Testing Results
In-Situ INDEX DATA | . Strength &
Soil: || States Compressibility
-GEOLOGIC INTERPRETATION- % s
g USCS Classification (group symhol), particle sizes, density or consistency,| i _| | ¢
o= ) f o — = S =] = —
_% 8, ES color, moisture, odor, other descriptions ﬁé s:, g = gl | = S5 g .
x| |l e 2 2| IS SE < el
Lle| gl = =S| E| Q| = | =l x =
= = [=% 03l 2|5 vl S|l =2l o [
=|Ele|T|ol © . 53 S| =85 &8l 2 5
IS8 E|SIE| © Rock: £53|=| 2|58 E|=2|5| -~ |88
€523 8% 2 -GEOLOGIC INTERPRETATION- ZElelez|a|98|8|5|& 2ls|8
== =) S|l S - | © =
SR EIE R Bedrock Classification, hardness, weather, color, texture, jointsize, |S €| 3| 2| & | S|=2| 82| G| @ || T
ol o (g S| a|E|| @ o SOl |8 Eg|lE|lT|8 O=2|=
A|lw|wn|o|x|all © other descriptions O S=|a|=|o|lwn|a|I|a|l D |a|la
’ COHESIVE SOIL
E i 12 Cl_ayey SAND (S_C), mostly fine sand, little clay, medium stiff,
olive brown, moist.
E i 12 S.’_smdy_LEAN CLAY(_CL), some fine to coarse sand, medium a 53| 29 | 14
5 stiff, olive brown moist.
E 2 12 As above except soft and little sand. 19 73
E Ll As above except very soft. ”n 67 | 32 | 17
104
(11.5 ft.
: L4
E Y Clayey SAND (S€), mostly fine sand, some clay, very loose, = || 19 1 s | a
brown, wet.
” 14.0 ft
E % | 12 PIERRE.SHALE, UPPER MEMBER 5 8 | NP | NP
159 SANDSTONE with Silt, soft, moderately weathered, tan to
yellowish brown, fine-grained, wet.
E 28 | o Silty SANDSTONE, soft, moderately weathered, tan to 17 35
5015 yellowish brown, fine- grained, wet.
E 50/6"| 10 As above. 16 38
20
ESO/G.. 10 As above except slightly weathered. 17 | 112 a7 |28 | 5 | 345
25
E N As above.
30 30.0 ft.
END OF EXPLORATION
General Notes: Groundwater Data:
1) Soil classificaitons are in general accordance with ASTM D2487 Date:| Elapsed Time: | Depth to Groundwater:
2) The maximum particle size identified in the material description is dependent on sampler dimensions. i 07APR25 0.5 hr 11.5'
3) Additional information is provided on the Boring Log Key. =
4) N




BORING: NTE-10-MW

Project Name: Thornton Segment F.2

Drilling and Sampling Methods
Drill Make and Model: CME-75

Project Number: 2505320

Drilling Method: Hollow-Stem Auger

Client's Name: HDR Engineers, Inc.

Bit Type: Cutting Head

Owner's Name: City of Thornton

Casing Description: 4.25-inch HSA

Drilling Subcontractor: Terracon

Hammer Weight (Ibs)/Fall (in): 140lbs./30-inches

Boring Location: 40.624598, -104.978345
Boring Elevation:

Groundwater measurements for monitoring wells present water levels at the time of drilling, highest level, and lowest

|__level, Refer to the respective report for a complete history of aroundwater values

GEIl Representative: Colby C. Sampler Type(s): Mod. Cal. Notes: Location from handheld GPS unit.
Date(s) of Drilling: 27JAN2025 Sampler Diameter(s): 2.5-inches
Sampling Data Visual Material Description . Laboratory Testing Results
In-Situ INDEX DATA | . Strength &
Soil: || States Compressibility
-GEOLOGIC INTERPRETATION- % s
£ —_ USCS Classification (group symbol), particle sizes, density or consistency, § |19
S 5|€ color, moisture, odor, other descriptions = §5|£ 8 B = _ = =
S x| £l 2 SOlelZ| IS < ARy
é’g;g-& 8%%%2‘5%;;\?5 o| T
SN EIOE Rock: =132/ |Elg|lg|=|2 2| g
gl szl 3l 3x| ¢ -GEOLOGIC INTERPRETATION- = glle|l=| 3|08 8 E zl T2l g
= &8|22 sl 2 EE EIE R E I E e =
2l S|l =| 8|E| & Bedrock Classification, hardness, weather, color, texture, joint size, 3 gl L1 z|I8l2|S|a| ©» ||
ol o (g S| a|E|| @ o SOl |8 Eg|lE|lT|8 O=2|=
A|lw|wn|o|x|all © other descriptions O S=|a|=|o|lwn|a|I|a|l D |a|la
’ COHESIVE SOIL
E sl CIa_yeySAND (SC), mostly fine sand, little clay, stiff, brown, E
moist. B
E i ; Sandy LEA_N CLAY (CL), some fine sand, medium stiff, olive ; % b.0dod
5 brown, moist. 0 B
E 3ls As above. ; = 51| 28|13
E e As above except very soft. N 20 | 109 o7 | 28 | 13
104 L .
EWOH 12 As above. 212-5 ™l 25 | 106 56 | 28 | 13
L
s 14.0 ft o
E |22 PIERRE.SHALE, FOX HILLS MEMBER E 16 68
159 Sandy CLAYSTONE, very soft, completely weathered, =
yellowish brown, fine- to medium-grained, wet. =3
E i, As above except highly to moderately weathered, thin layers. |
19 g .
E ;g 12 As above. : *J| 18 | 111 54 1,531
20 L .
E 34| As above except slightly weathered. =N
50/5" g .
E 29 | 1o As above except fresh. =N 1 | 124 3 10,081
39 r '
25 L .
E o6 11 As above. =
30 L .
General Notes: Groundwater Data:
1) Soil classificaitons are in general accordance with ASTM D2487 Date:| Elapsed Time: | Depth to Groundwater:
2) The maximum particle size identified in the material description is dependent on sampler dimensions. i 27JAN25 1hr 12.5'
3) Additional information is provided on the Boring Log Key. =
4) N




BORING: NTE-10-MW

Project Name: Thornton Segment F.2

Project Number: 2505320

Client's Name: HDR Engineers, Inc.

Owner's Name: City of Thornton

Drilling Subcontractor: Terracon

GEIl Representative: Colby C.

Date(s) of Drilling: 27JAN2025

Drilling and Sampling Methods

Drill Make and Model: CME-75

Drilling Method: Hollow-Stem Auger

Bit Type: Cutting Head

Casing Description: 4.25-inch HSA

Hammer Weight (Ibs)/Fall (in): 140lbs./30-inches
Sampler Type(s): Mod. Cal.

Sampler Diameter(s): 2.5-inches

Boring Location: 40.624598, -104.978345
Boring Elevation:
Notes: Location from handheld GPS unit.

Sampling Data

Visual Material Description

In-Situ Strength &
_ St INDEX DATA | - 9 i
Soil: < ates ompressibility

-GEOLOGIC INTERPRETATION- = z

g USCS Classification (group symhol), particle sizes, density or consistency,| i _| | ¢

kS 8, = color, moisture, odor, other descriptions =5 g\i S 8Bl . < =
gl =|Z|E| £ =912 3| Elglg IS |gs
Elcl=El & 07|25 0|EIZ|2|8 3 ez
2|5 zlEle 5 Rock: 558%’%%532’8 2|3
| = IS T o 2| S5|E|ElE|l-| | @l ©
gl s|c|3| 5l ¢ -GEOLOGIC INTERPRETATION- sglel=z|3|S|8|5|5|l2| 3|88
_c‘%ao>g’8’ EEE:C)‘—BOM-OC_’&E&
Sl S|el=| 8|E|| & Bedrock Classification, hardness, weather, color, texture, joint size, S gl e glzlEla|3|a| © |T|
= o © | =S

|l Q||| | =|| @ .. Solol B S glE|T|IS O || =
A|lw|wn|o|x|all © other descriptions O S=|a|=|o|lwn|a|I|a|l D |a|la

Laboratory Testing Results

As above.

o
1=
)
IS

35-]

40

451

501

551

601

END OF EXPLORATION

35.0 ft.1°

General Notes:

1) Soil classificaitons are in general accordance with ASTM D2487

2) The maximum particle size identified in the material description is dependent on sampler dimensions.

3) Additional information is provided on the Boring Log Key.

4) Groundwater measurements for monitoring wells present water levels at the time of drilling, highest level, and lowest
E . )

Groundwater Data:
Elapsed Time: | Depth to Groundwater:

1hr 12.5'

Date:
27JAN25

=R




BORING: NTE-11

Project Name: Thornton Segment F.2

Drilling and Sampling Methods

Drill Make and Model: CME-75

Project Number: 2505320

Drilling Method: Solid-Stem Auger

Client's Name: HDR Engineers, Inc.

Bit Type: Cutting Head

Owner's Name: City of Thornton

Casing Description: 4.0-inch SSA

Drilling Subcontractor: Terracon

GEIl Representative: Colby C.

Sampler Type(s): Mod. Cal.

Hammer Weight (Ibs)/Fall (in): 140lbs./30-inches

Boring Location: 40.624694, -104.979897
Boring Elevation:
Notes: Location from handheld GPS device.

|__level, Refer to the respective report for a complete history of aroundwater values

Date(s) of Drilling: 07APR2025 Sampler Diameter(s): 2.5-inches
Sampling Data Visual Material Description Laboratory Testing Results
_ 'S"t'st't“ INDEX DATA Cs“ength.bﬁ.t
Soil: < ates ompressibility
-GEOLOGIC INTERPRETATION- = s
£ —_ USCS Classification (group symbol), particle sizes, density or consistency, § |19
.§ 5|€ color, moisture, odor, other descriptions = 5| “:g/_ = < |~ = =
< x| o FOle|Z 2SI < e
SIS El & og|gE elelTlEEls el T
=Zlelgl5l & : s=| 58| 2|e|5|5|TE z| 5
I8 EIZ|E| © Rock: 240|512 |5|2|ElE|S| = | 8|8
£ 58| 3| Tl < -GEOLOGIC INTERPRETATION- £ £ ¢l= 311885zl T|elg
/8|22 3|8 2 2825 s|2lelalzlg S22
a5l S|l 2| 3|=|| © Bedrock Classification, hardness, weather, color, texture, joint size, 3 gl L1 z|I8l2|S|a| ©» ||
O L gl o=l @ - Solo|lB | glelTs| O|=|=
A|lw|wn|o|x|all o other descriptions O S=|a|=|o|lwn|a|I|a|l D |a|la
’ COHESIVE SOIL
E Ll Cla_yey SAND (SC), mostly fine sand, some clay, soft, brown,
moist.
E Ll Sandy LEAN CLAY (CL), some fine sand, soft, brown, moist. % 62
5
4 6.5 ft.
E 6 | 12 PIERRE SHALE, UPPER MEMBER 18 | 109 26|29 | 7 | 931
Clayey SANDSTONE, soft, moderately weathered; grey.to
yellowish brown, fine-grained,.moist.
E 1|, As above except more clay and grey: i "
50/6"
104
(14.0 ft.
) A 4
E 27 | 4y As above except dark grey to yellowish brown, wet. = || s -
50/5"
154
E soe| 6 As above except slightly weathered.
20
E o 6 As above.
25 25.0 ft.
END OF EXPLORATION
30
General Notes: Groundwater Data:
1) Soil classificaitons are in general accordance with ASTM D2487 Date:| Elapsed Time: | Depth to Groundwater:
2) The maximum particle size identified in the material description is dependent on sampler dimensions. i 07APR25 0.5 hr 14'
3) Additional information is provided on the Boring Log Key. =
4) Groundwater measurements for monitoring wells present water levels at the time of drilling, highest level, and lowest -




BORING: NTE-12

Project Name: Thornton Segment F.2

Drilling and Sampling Methods
Drill Make and Model: CME-75

Project Number: 2505320

Drilling Method: Solid-Stem Auger

Client's Name: HDR Engineers, Inc.

Bit Type: Cutting Head

Owner's Name: City of Thornton

Casing Description: 4.0-inch SSA

Drilling Subcontractor: Terracon

GEIl Representative: Colby C.

Sampler Type(s): Mod. Cal.

Hammer Weight (Ibs)/Fall (in): 140lbs./30-inches

Boring Location: 40.627300, -104.981732
Boring Elevation:
Notes: Location from handheld GPS device.

Groundwater measurements for monitoring wells present water levels at the time of drilling, highest level, and lowest

|__level, Refer to the respective report for a complete history of aroundwater values

Date(s) of Drilling: 08APR2025 Sampler Diameter(s): 2.5-inches
Sampling Data Visual Material Description Laboratory Testing Results
In-Situ INDEX DATA | . Strength &
Soil: || States Compressibility
-GEOLOGIC INTERPRETATION- % s
g USCS Classification (group symhol), particle sizes, density or consistency,| i _| | ¢
= ) . P ~ = o| &= — —_
_% 8, ES color, moisture, odor, other descriptions g § s:, g = gl | = S5 g .
x| |l e 2 2| IS SE < el
Lle| gl = =S| E| Q| = | =l x =
= sl a OFe| D ol El=| 2R D [
|52 Ele|l & Rock: 55?)%—:%%5%:’8 2| g
= . =1 = 2l E|E|-| =~ | @] ©
SR -GEOLOGIC INTERPRETATION- £8le|2|3|S|58|8|5|2| 2|8
= |5 =] =l =] - | ol =
SR EIE R Bedrock Classification, hardness, weather, color, texture, jointsize, |S €| 3| 2| & | S|=2| 82| G| @ || T
O L gl o=l @ - Solo|lB | glelTs| O|=|=
A|lw|wn|o|x|all o other descriptions O S=|a|=|o|lwn|a|I|a|l D |a|la
’ COHESIVE SOIL
E e Cla_yey SAND (SC), mostly fine sand, little clay, loose, brown,
moist.
E i 12 As above except dark brown. . oo
5
E 2 |5 Sz_indy LEAN CLAY (CL), some fine to coarse sand, medium 19 PO [
stiff, brown, moist.
E 5 12 As above except fine sand, more moist. 18 30
104
(13.0 ft.
¥
. 14.0 ft
E 13 | 12 PIERRE.SHALE, UPPER MEMBER
159 SANDSTONE, very soft, completely weathered, brown to
yellowish brown, fine-grained, wet.
E soe| 6 As above exept soft, moderately weathered, brown to grey.
20
E e 6 As above.
25 25.0 ft.
END OF EXPLORATION
30
General Notes: Groundwater Data:
1) Soil classificaitons are in general accordance with ASTM D2487 Date:| Elapsed Time: | Depth to Groundwater:
2) The maximum particle size identified in the material description is dependent on sampler dimensions. i 08APR25 0.5 hr 13
3) Additional information is provided on the Boring Log Key. =
4) N




BORING: NTE-13

Project Name: Thornton Segment F.2

Drilling and Sampling Methods
Drill Make and Model: CME-75

Project Number: 2505320

Drilling Method: Solid-Stem Auger

Client's Name: HDR Engineers, Inc.

Bit Type: Cutting Head

Owner's Name: City of Thornton

Casing Description: 4.0-inch SSA

Drilling Subcontractor: Terracon

GEIl Representative: Colby C.

Sampler Type(s): Mod. Cal.

Hammer Weight (Ibs)/Fall (in): 140lbs./30-inches

Boring Location: 40.630574, -104.982533
Boring Elevation:
Notes: Location from handheld GPS device.

|__level, Refer to the respective report for a complete history of aroundwater values

Date(s) of Drilling: 08APR2025 Sampler Diameter(s): 2.5-inches
Sampling Data Visual Material Description Laboratory Testing Results
In-Situ INDEX DATA | . Strength &
Soil: || States Compressibility
-GEOLOGIC INTERPRETATION- % s
£ —_ USCS Classification (group symbol), particle sizes, density or consistency, § |19
.§ 5|€ color, moisture, odor, other descriptions = §5|£ 8 B < |~ < =
15 x|l e OlelZ| IS < 2
le| gl <= B%EEU)EQ’:/@X ol| &
SHEEE R : 52|58 S| E|E|B|IT|E Z| 5
SlglElZIE| © Rock: 233|122 |5|2| |25 -~ |3|¢8
g 5|23 5| e -GEOLOGIC INTERPRETATION- s<lel=z|3|5158|5|z| 2|88
=88/ <l 3|2 & 2elz2|5| 5Tl alele 222
2l S|l =| 8|E| & Bedrock Classification, hardness, weather, color, texture, joint size, 3 gl L1 z|I8l2|S|a| ©» ||
O L gl o=l @ - Solo|lB | glelTs| O|=|=
A|lw|wn|o|x|all o other descriptions O S=|a|=|o|lwn|a|I|a|l D |a|la
’ 2z7] COHESIVE SOIL
E 4|, Lean Clay with Sand, mostly fine sand, little clay, stiff, brown,
5 ;
moist.
E 2 |1 As above except soft. - P
5
E 2 |5 Sandy LEAN CLAY, some fine sand, soft;” olive brown, moist. s | 23| o
E Ll As above except fine to coarse sand: 18 4
104
13.0 ft.{
PIERRE SHALE, UPPER MEMBER
E 2|, Clayey SANDSTONE, very soft, moderately weathered, tan to
154 42 brown, Very fine- to fine-grained, moist.
(19.0 ft.
A 4
E 35 |, Sandy SHALE, very soft, moderately weathered, dark greyto | =
20 S04 yellowish brown, very fine- to fine-grained, thin laminations,
wet.
E 46 | o SANDSTONE, very soft, moderately weathered, grey to tan,
25 5013 fine-grained, wet.
25.0 ft.
END OF EXPLORATION
30
General Notes: Groundwater Data:
1) Soil classificaitons are in general accordance with ASTM D2487 Date:| Elapsed Time: | Depth to Groundwater:
2) The maximum particle size identified in the material description is dependent on sampler dimensions. i 08APR25 0.5 hr 19'
3) Additional information is provided on the Boring Log Key. =
4) Groundwater measurements for monitoring wells present water levels at the time of drilling, highest level, and lowest -




BORING: NTE-14-MW

Project Name: Thornton Segment F.2

Project Number: 2505320

Client's Name: HDR Engineers, Inc.

Owner's Name: City of Thornton

Drilling Subcontractor: Terracon

GEIl Representative: Colby C.

Drilling and Sampling Methods

Drill Make and Model: CME-75

Drilling Method: Hollow-Stem Auger

Bit Type: Cutting Head

Casing Description: 4.25-inch HSA

Hammer Weight (Ibs)/Fall (in): 140lbs./30-inches
Sampler Type(s): Mod. Cal.

Boring Location: 40.631669, -104.986151
Boring Elevation:
Notes: Location from handheld GPS device.

Groundwater measurements for monitoring wells present water levels at the time of drilling, highest level, and lowest

|__level, Refer to the respective report for a complete history of aroundwater values

Date(s) of Drilling: 08APR2025 Sampler Diameter(s): 2.5-inches
Sampling Data Visual Material Description Laboratory Testing Results
In-Situ INDEX DATA Strength &
Soil: || States Compressibility
-GEOLOGIC INTERPRETATION- % s
g USCS Classification (group symhol), particle sizes, density or consistency,| i _| | ¢
o= ) f o — E| S e =2 —
_% 8, ES color, moisture, odor, other descriptions ﬁé s:, g = gl | = S5 g .
Sl x| g ¢ 89 el 2| aISIEE < =B S
RN S EEHEIEERE e
g5 2 Eg s Rock: =525 |E|lglgl=|B 2|l s
E| s E § i g -GEOLOGIC INTERPRETATION- 25223 S § SIEl=zl g gl s
= |5 =] =l =] - | ol =
SR EIE R Bedrock Classification, hardness, weather, color, texture, jointsize, |S €| 3| 2| & | S|=2| 82| G| @ || T
= o © @
ol L gl o=l @ . 2 ol ol Sl glE|T|s| O | =] =
A|lw|wn|o|x|all © other descriptions O S=|a|=|o|lwn|a|I|a|l D |a|la
0 NON-COHESIVE SOIL
E 6 | 1 Silty SAND (SM), mostly fine sand, some silt, medium dense, |5 H
5 brown, moist. =
E 3| As above except loose, few sulfates. - = s | 102
2 o =
51 S
E 1 As above except very loose, olive browngno sulfates. - 1 PP I
2 .o .
E 2|, Sandy SILT (ML), some fine ‘'sand, soft, olivesbrown, moist r= 16 50
2
104 —e
;,éy.
) 14.0 ft Tyt
E 3|12 COHESIVE SOIL =4 2 1|30 |69
159 Sandy LEAN CLAY (CL), some fine to medium sand, soft, A
brown, wet. A
16.5 ft. 4 —"
PIERRE SHALE, UPPER MEMBER 7
E 2|, Clayey SANDSTONE, very soft, moderately weathered, brown,'zgz
20 S04 very fine- to fine-grained, wet. [—
E e 6 As above.
251 25.0 ft. *
END OF EXPLORATION
30
General Notes: Groundwater Data:
1) Soil classificaitons are in general accordance with ASTM D2487 Date:| Elapsed Time: | Depth to Groundwater:
2) The maximum particle size identified in the material description is dependent on sampler dimensions. i 08APR25 0.5 hr 14:
3) Additional information is provided on the Boring Log Key. 5 08APR25 2 hr 14
4) =




BORING: NTE-15

Project Name: Thornton Segment F.2

Drilling and Sampling Methods
Drill Make and Model: CME-75

Project Number: 2505320

Drilling Method: Solid-Stem Auger

Client's Name: HDR Engineers, Inc.

Bit Type: Cutting Head

Owner's Name: City of Thornton

Casing Description: 4.0-inch SSA

Drilling Subcontractor: Terracon
GEIl Representative: Colby C.
Date(s) of Drilling: 30JAN2025

Sampler Type(s): Mod. Cal., Split-Spoon

Hammer Weight (Ibs)/Fall (in): 140lbs./30-inches

Sampler Diameter(s): 2.5-, 2.0-inches

Boring Location: 40.631755, -104.991306
Boring Elevation:
Notes: Location from handheld GPS unit.

|__level, Refer to the respective report for a complete history of aroundwater values

Groundwater measurements for monitoring wells present water levels at the time of drilling, highest level, and lowest

Sampling Data Visual Material Description Laboratory Testing Results
In-Situ INDEX DATA | . Strength &
Soil: -|[_States Compressibility
-GEOLOGIC INTERPRETATION- % z
£ —_ USCS Classification (group symbol), particle sizes, density or consistency, § | 1g
.§ 5|€ color, moisture, odor, other descriptions £ gl g Ele| - < S|
Sl ||| £ s9|e|lZ| 3= < =IBS
Elo|=E| & o3| 85 e Z|=|8 8 ) g
2| 2|82 & : 55|32 3|2 &5|5| S| Z| 5
—~E8E|ZIE| © Rock: 89 0|=|2|5|8|g|e|5| =~ |88
gl sla § i g -GEOLOGIC INTERPRETATION- zglelz2|8|9/5|8|5|2| B |&|&
== =) S|l S - | © =
2188l = § Sl 3 Bedrock Classification, hardness, weather, color, texture, joint size, SEB|I2| 2228282 @ |33
O L gl o=l @ - Solo|lB | glelTs| O|=|=
A|lw|wn|o|x|all o other descriptions O S=|a|=|o|lwn|a|I|a|l D |a|la
0 74774 COHESIVE SOIL
E 5| 1 LEAN CLAY with Sand (CL), few fine sand, soft, olive brown, 2 o5 | 40| 23
5 moist.
(4.5 ft)
E Tln 45 ft{ X
51 NON-COHESIVE SOIL
Poorly-Graded SAND with Clay (SP-SC), mostly fine sand, few
clay, very loose, brown, wet.
1 6.5 ft.
E o | COHESIVE SOIL - o1z
LEAN CLAY with Sand (CL), mastly clay, little fine 'sand, very
soft, pale olive, wet.
E 2|, LEAN CLAY (CL), few fine sand, soft,” oliveitesolive brown, 28 %
10 2 wet.
. 14.0 ft.{
10| 12 NON-COHESIVE SOIL 10 33 |57 | 10
159 Well-Graded SAND with Clay and Gravel (SW-SC), mostly
medium to coarse sand, some fine gravel, few clay, medium
dense, brown, wet.
19.0 ft.
2|, PIERRE SHALE, UPPER SHALE MEMBER
20 % SHALE, very soft, moderately to slightly weathered, grey to
brown, very fine- to fine-grained, thin laminations, wet.
20.5 ft.
END OF EXPLORATION
25
30
General Notes: Groundwater Data:
1) Soil classificaitons are in general accordance with ASTM D2487 Date:| Elapsed Time: | Depth to Groundwater:
2) The maximum particle size identified in the material description is dependent on sampler dimensions. i 30JAN25 1hr 4.5
3) Additional information is provided on the Boring Log Key. =
4) ¥




BORING: NTE-16

Project Name: Thornton Segment F.2

Drilling and Sampling Methods
Drill Make and Model: CME-75

Project Number: 2505320

Drilling Method: Solid-Stem Auger

Client's Name: HDR Engineers, Inc.

Bit Type: Cutting Head

Owner's Name: City of Thornton

Casing Description: 4.0-inch SSA

Drilling Subcontractor: Terracon

GEIl Representative: Colby C.

Sampler Type(s): Mod. Cal.

Hammer Weight (Ibs)/Fall (in): 140lbs./30-inches

Boring Location: 40.631788, -104.994882
Boring Elevation:
Notes: Location from handheld GPS unit.

Groundwater measurements for monitoring wells present water levels at the time of drilling, highest level, and lowest

|__level, Refer to the respective report for a complete history of aroundwater values

Date(s) of Drilling: 29JAN2025 Sampler Diameter(s): 2.5-inches
Sampling Data Visual Material Description Laboratory Testing Results
In-Situ INDEX DATA | . Strength &
Soil: || States Compressibility
-GEOLOGIC INTERPRETATION- % s
g USCS Classification (group symhol), particle sizes, density or consistency,| i _| | ¢
= ) . P ~ = o| &= — —_
_% 8, £ color, moisture, odor, other descriptions £ § = gl & Sl | = < g .
x|l SO E|IZ| A SIS <= RS
glsl<|E| & O &5l 0| EIT]I =SB e =
c|5|E|E|e| & Rock: 521525 g klg||2 AR
= . =1 = 2l E|E|-| =~ | @] ©
= 3% & 2 -GEOLOGIC INTERPRETATION- £8e2|3|8 s SIElz| 2|88
= |5 =] =l =] - | ol =
SR EIE R Bedrock Classification, hardness, weather, color, texture, jointsize, |S €| 3| 2| & | S|=2| 82| G| @ || T
= o @
Ol L gl =S| @ . Colo|l B S| g|lE|lTIs O |=|=
A|lw|wn|o|x|all o other descriptions O S=|a|=|o|lwn|a|I|a|l D |a|la
’ 7222 COHESIVE SOIL
E 6 | 1 Sandy LEAN CLAY (CL), some fine sand, stiff, brown, moist.
7
E 4, As above except medium stiff, dark brown. - 62 | 36 | 19
3
5
E 2 |, As above.
4
E 3| Clayey SAND (SC), mostly fine sand; some:clay, loose, olive 17 4 | 32 | 15
10-] 4 yellow, moist.
- 14.0 ft
Eso/s-- 12 PIERRE.SHALE, UPPER SHALE MEMBER 17 | 115 100 | 43 | 26 | 18,421
159 SHALE, very soft, moderately weathered, brown, very fine- to
fine-grained, thin laminations, moist.
E 20 | o As above except slightly weathered, yellowish brown to dark
20 5013 brown.
20.0 ft.
END OF EXPLORATION
25
30
General Notes: Groundwater Data:
1) Soil classificaitons are in general accordance with ASTM D2487 Date:| Elapsed Time: | Depth to Groundwater:
2) The maximum particle size identified in the material description is dependent on sampler dimensions. i 29JAN25 0.5 hr Not Observed
3) Additional information is provided on the Boring Log Key. =
4) N




BORING: NTE-17-MW

Project Name: Thornton Segment F.2
Project Number: 2505320

Client's Name: HDR Engineers, Inc.
Owner's Name: City of Thornton
Drilling Subcontractor: Terracon

GEIl Representative: Colby C.

Date(s) of Drilling: 28JAN2025

Drilling and Sampling Methods

Drill Make and Model: CME-75

Drilling Method: Hollow-Stem Auger

Bit Type: Cutting Head

Casing Description: 4.25-inch HSA

Hammer Weight (Ibs)/Fall (in): 140lbs./30-inches
Sampler Type(s): Mod. Cal., Split-Spoon
Sampler Diameter(s): 2.5-, 2.0-inches

Boring Location: 40.631856, -104.999086
Boring Elevation:
Notes: Location from handheld GPS unit.

Sampling Data

= Depth (ft)
Elevation (ft)
Sample Identification
Blow Count/6 in
Recovery (in) / RQD (%)
Drilling Rate (min./ft.)
Geologic Graphic

Visual Material Description

-GEOLOGIC INTERPRETATION-

USCS Classification (group symbol), particle sizes, density or consistency,
color, moisture, odor, other descriptions

-GEOLOGIC INTERPRETATION-
Bedrock Classification, hardness, weather, color, texture, joint size,

Soil:

Rock:

Groundwater Depth /

other descriptions

Laboratory Testing Results

In-Situ
States

Strength &

INDEXDATA Compressibility

Monitoring Well Configuration
Moisture Content (%)

Dry Unit Weight (pcf)
Water Soluble Sulfates (%)
Gravel Content (%)

Sand Content (%)

Fines Content (%)

Liquid Limit (%)

Plasticity Index (%)

Swell Pressure (psf)

Swell Percent (%)

UCS (psi)

COHESIVE SOIL

o o

12

oo

~ o

LEAN CLAY (CL),

As above except little sulfates.

As above except olive.

few fine sand, stiff, pale olive, moist.

~o©

12 NON-COHESIVE

brown, moist.
As above.

14

11

16

As above.

11

20

Well-Graded SAND with Clay and Gravel (SW-SC), mostly fine
to coarse sand, some fine gravel, few clay, medium dense,

As above except dense, wet.

As above except little fine gravel, medium dense.

9.0 ft
SOIL

e
=

COHESIVE SOIL

S w

stiff, olive, wet.

LEAN CLAY with Sand (CL), little fine to coarse sand, medium

20.5 ft.

13
15

X XT X i M W wm W XT XT X X

12

25

6
22| 15
307 34

wet.

NON-COHESIVE SOIL
Well-Graded SAND with Gravel (SW), mostly fine to coarse
+:al sand, little to few fine gravel, medium dense, brown, wet.

Well-Graded SAND with Clay and Gravel (SW-SC), mostly fine
to coarse sand, little fine gravel, few clay, very dense, brown,

24.0 ft.

0.21

64 | 6

64 | 6

10 21 [ 71| 8

10 21 [ 71| 8

12 16 | 73 | 11

S e P P e ® s s s e s e s b o o o * s o s & o o o 6 o o 5 ¢ s o o & e o T o o o o o o o o o o o o o [[T[[T[T[IIIIILALIIIII]

General Notes:
1)

2)
3)
4)

Soil classificaitons are in general accordance with ASTM D2487

The maximum particle size identified in the material description is dependent on sampler dimensions.

Additional information is provided on the Boring Log Key.

Groundwater measurements for monitoring wells present water levels at the time of drilling, highest level, and lowest

|__level, Refer to the respective report for a complete history of aroundwater values

Groundwater Data:

Date: | Elapsed Time: | Depth to Groundwater:

28JAN25 1hr 14.0'

28JAN25 2 hr 14.5'

=R




BORING: NTE-17-MW

Project Name: Thornton Segment F.2

Project Number: 2505320

Client's Name: HDR Engineers, Inc.

Owner's Name: City of Thornton

Drilling Subcontractor: Terracon

Drilling and Sampling Methods

Drill Make and Model: CME-75

Drilling Method: Hollow-Stem Auger

Bit Type: Cutting Head

Casing Description: 4.25-inch HSA

Hammer Weight (Ibs)/Fall (in): 140lbs./30-inches

Boring Location: 40.631856, -104.999086
Boring Elevation:

Groundwater measurements for monitoring wells present water levels at the time of drilling, highest level, and lowest

|__level, Refer to the respective report for a complete history of aroundwater values

GEIl Representative: Colby C. Sampler Type(s): Mod. Cal., Split-Spoon Notes: Location from handheld GPS unit.
Date(s) of Drilling: 28JAN2025 Sampler Diameter(s): 2.5-, 2.0-inches
Sampling Data Visual Material Description Laboratory Testing Results
In-Situ INDEX DATA | . Strength &
Soil: -|[_States Compressibility
-GEOLOGIC INTERPRETATION- % z
g USCS Classification (group symhol), particle sizes, density or consistency,| i _| | ¢
= ) . P ~ = o| &= — —_
% 8, £ color, moisture, odor, other descriptions £ § s:, gl & Sl | = < g .
Sl x| g ¢ 89 el 2| aISIEE < =B S
== - e = A FElel <= | =~ < =< @ <~
Elo|==l § olel2e|lslelelfa S| =
e85 z|Elg & Rock: 53@%’-%%5&:"8 2| @
= . =1 = 2l E|E|-| =~ | @] ©
g 5|23 g| o -GEOLOGIC INTERPRETATION- g.g o= 3|S8|5|3|E|2| B gl s
= &8|22 sl 2 2825|522 2l=2lg o |=|2
5| S|l 2| 3= © Bedrock Classification, hardness, weather, color, texture, joint size, 3 gl e £z 8|lo|5S|al ©» Tl
O L gl o=l @ - Solo|lB | glelTs| O|=|=
A|lw|wn|o|x|all © other descriptions O S=|a|=|o|lwn|a|I|a|l D |a|la
7 As above. =
354 2z Note: Heaving sands. —
385t
2 PIERRE SHALE, UPPER SHALE MEMBER :
Eso/s-- 12 SHALE, very soft, moderately weathered, grey to yellowish == 100 | 50 | 31 | 14,610
7 brown, very fine-grained, thin laminations, wet.
40.0 ft
END OF EXPLORATION
45—
50
55—
601
General Notes: Groundwater Data:
1) Soil classificaitons are in general accordance with ASTM D2487 Date:| Elapsed Time: | Depth to Groundwater:
2) The maximum particle size identified in the material description is dependent on sampler dimensions. i 28JAN25 1hr 14.0:
3) Additional information is provided on the Boring Log Key. 5 -28JAN25 2 hr 14.5
4) L4




Project Name: Thornton Segment F.2

BORING: NTE-18-MW || Drilling and Sampling Methods

Drill Make and Model: CME-75

Project Number: 2505320

Drilling Method: Hollow-Stem Auger

Client's Name: HDR Engineers, Inc.

Bit Type: Cutting Head

Owner's Name: City of Thornton

Casing Description: 4.25-inch HSA

Drilling Subcontractor: Terracon

Hammer Weight (Ibs)/Fall (in): 140lbs./30-inches

GEIl Representative: Colby C.

Sampler Type(s): Mod. Cal., Split-Spoon

Date(s) of Drilling: 28JAN2025

Sampler Diameter(s): 2.5-, 2.0-inches

Boring Location: 40.631926, -105.001741

Boring Elevation:

Notes: Location from handheld GPS unit. Well

abandoned on 10/10/2025

Groundwater measurements for monitoring wells present water levels at the time of drilling, highest level, and lowest

|__level, Refer to the respective report for a complete history of aroundwater values

Sampling Data Visual Material Description Laboratory Testing Results
In-Situ INDEX DATA | . Strength &
Soil: || States Compressibility
-GEOLOGIC INTERPRETATION- % z
£ —_ USCS Classification (group symbol), particle sizes, density or consistency, § |19
.§ 5|€ color, moisture, odor, other descriptions = §5|£ 8 B < |~ < =
S| £ o lel=| 3|SIE & < =R
=2 || E = A=l E = | S = o] x ol &
= Ele|lalTl & Qg2 e|S5|elelsY 5| &
gl52E gl § Rock: =523 |E|elgl=|E 2| s
glsl|s 35 2 -GEOLOGIC INTERPRETATION- 25e2| 8|S S|S|5|z| 2|88
= |5 =] =l =] - | ol =
(8|2 =z|8|=| S Bedrock Classification, hardness, weather, color, texture, jointsize, |S €| 3| 2| & | S|=2| 82| G| @ || T
ol 0| | o D=l @ - S Sl|lo|l B |8 F|lE|T|s| O|=|=
A|lw|wn|o|x|all © other descriptions O S=|a|=|o|lwn|a|I|a|l D |a|la
’ COHESIVE SOIL
E 8 | 1, Clayey SAND (SC), mostly fine sand, some clay, very stiff, ==
1 pale olive, moist, little sulfates. SaNE
E 6| LEAN CLAY with Sand (CL), little fine sand, stiff, olive, moist. = E M
7 — [
5 S
E 3| As above except medium stiff. = =
5 — O
E g 12 As above. :7 T 21 | 106 77 | 32 | 16
104 L .
10l |
; NON-COHESIVE. SOIL SN
E 14 | 2 Poorly-Graded SAND with,Clay and Gravel (SP-SC), mostly | |4| 4 26169 5
medium to coarse sand, little fine gravel, few clay, medium CHs
dense, brown, maist. (o |
E 15| 4, As above. =3 a6 | eo | s
15 ° (r5-64.
6 L)
L
n 8 As above except wet.
11 | 16 . 9 24 | 71 5
12 R
n 10 As above except dense.
17 | 14 . 9 24 | 71 5
20 15
21.5 ft4 =
2 |65 COHESIVE SOIL | 2 s | s6 | 20
1 Clayey SAND (SC), mostly fine sand, some clay, medium A
dense, olive brown, wet. .
10 As above except mostly fine to medium sand, brown. E
25 1 | 15 =
29.0 ft4 ="
|, NON-COHESIVE SOIL A 15 o1 | 56 | 2
309 ° Clayey SAND with Gravel (SC), mostly fine sand, little clay, A
little fine gravel, very stiff, olive brown, wet. .
Poorly-Graded SAND (SP), mostly coarse sand, few fine [
gravel, medium dense, brown, wet. L=
General Notes: Groundwater Data:
1) Soil classificaitons are in general accordance with ASTM D2487 Date:| Elapsed Time: | Depth to Groundwater:
2) The maximum particle size identified in the material description is dependent on sampler dimensions. i 28JAN25 1hr 16.0'
3) Additional information is provided on the Boring Log Key. 5 -28JAN25 2 hr 15.6
4) N




BORING: NTE-18-MW

Project Name: Thornton Segment F.2

Project Number: 2505320

Client's Name: HDR Engineers, Inc.

Owner's Name: City of Thornton

Drilling Subcontractor: Terracon

GEIl Representative: Colby C.

Drilling and Sampling Methods

Drill Make and Model: CME-75

Drilling Method: Hollow-Stem Auger

Bit Type: Cutting Head

Casing Description: 4.25-inch HSA

Hammer Weight (Ibs)/Fall (in): 140lbs./30-inches
Sampler Type(s): Mod. Cal., Split-Spoon

Boring Elevation:
Notes: Location from handheld GPS unit. Well

Boring Location: 40.631926, -105.001741

|__level, Refer to the respective report for a complete history of aroundwater values

Date(s) of Drilling: 28JAN2025 Sampler Diameter(s): 2.5-, 2.0-inches abandoned on 10/10/2025
Sampling Data Visual Material Description Laboratory Testing Results
In-Situ INDEX DATA | . Strength &
Soil: -|[_States Compressibility
-GEOLOGIC INTERPRETATION- % z
£ —_ USCS Classification (group symbol), particle sizes, density or consistency, § | 1g
.§ 5|€ color, moisture, odor, other descriptions £ gl g Ele| - < |
< x|l e SOle|Z 2SS < AR
-_g.E\E_g_ D%E‘CU)EV:/@X o | &
=l El8lEle 8 : =5 2|5 5| €
SlglElZIE| © Rock: 233|122 |5|2| |25 -~ |3|¢8
gl szl Flx|l e -GEOLOGIC INTERPRETATION- zglel=z|d|918]|8 E zl T2l g
= &8|22 sl 2 EE EIE R E I E e =
=5 S| gl 2| 8= Bedrock Classification, hardness, weather, color, texture, joint size, S gl e glzlg|la|s|lal »w |T|
O L gl o=l @ - Solo|lB | glelTs| O|=|=
A|lw|wn|o|x|all © other descriptions O S=|a|=|o|lwn|a|I|a|l D |a|la
5 As above. f
351 171 " Poorly-Graded SAND with Silt (SP-SM), mostly fine sand, few }*—"
silt, medium dense, brown, wet. =
375 R4
PIERRE SHALE, UPPER SHALE MEMBER E
E 2|, SHALE, very soft, slightly weathered, grey to brown, very fine- =N 17 | 114 09 | 48 | 28 | 14.003
10 S0 to fine-grained, thin laminations, wet. =1 '
40.0 ft.
END OF EXPLORATION
45—
50
55—
601
General Notes: Groundwater Data:
1) Soil classificaitons are in general accordance with ASTM D2487 Date:| Elapsed Time: | Depth to Groundwater:
2) The maximum particle size identified in the material description is dependent on sampler dimensions. i 28JAN25 1hr 16.0:
3) Additional information is provided on the Boring Log Key. 5 -28JAN25 2 hr 15.6
4) Groundwater measurements for monitoring wells present water levels at the time of drilling, highest level, and lowest =




BORING: NTE-19

Project Name: Thornton Segment F.2

Drilling and Sampling Methods

Drill Make and Model: CME-75

Project Number: 2505320

Drilling Method: Solid-Stem Auger

Client's Name: HDR Engineers, Inc.

Bit Type: Cutting Head

Owner's Name: City of Thornton

Casing Description: 4.0-inch SSA

Drilling Subcontractor: Terracon

Hammer Weight (Ibs)/Fall (in): 140lbs./30-inches

GEIl Representative: Colby C.

Sampler Type(s): Mod. Cal.

Boring Location: 40.631868, -105.006463
Boring Elevation:
Notes: Location from handheld GPS unit.

Groundwater measurements for monitoring wells present water levels at the time of drilling, highest level, and lowest

|__level, Refer to the respective report for a complete history of aroundwater values

Date(s) of Drilling: 27JAN25 Sampler Diameter(s): 2.5-inches
Sampling Data Visual Material Description . Laboratory Testing Results
_ g‘t'st't“ INDEX DATA Cs“ength.bﬁ.t
Soil: < ates ompressibility
-GEOLOGIC INTERPRETATION- = z
£ —_ USCS Classification (group symbol), particle sizes, density or consistency, § |19
kS 8, = color, moisture, odor, other descriptions =5 g\i S 8Bl . = =
S x|l e =S IR I SIS s ARy
S|SI=Z|E| 5 3 BRI R e gl
2|5|2|Elg| & Rock: =512l g glgs|B 2| &
= = S IS e =] ElZ| =19 ¢
g s|2|3| 3l e -GEOLOGIC INTERPRETATION- SEleo|2|3|3|8|15|El2 2|83
=|5|al°lzl2 & 292553l nlslel S22
B 2| 2| 8|£| o Bedrock Classification, hardness, weather, color, texture, joint size, 352 = 23225 ® T
Alu|d|a|e|8| & other descriptions 532|868 |E|5|z2 S |56
’ 7] COHESIVE SOIL
E 8 | . LEAN CLAY with Sand (CL), little fine sand, very stiff, pale
0 olive, moist, little sulfates.
E 0], As above except stiff.
o 0
E 5|1 As above except few sand, very stiff, olive, moist. ”n %
E i 12 As above except little sand, mediumsstiff. 2 28
104
E 2 |, As above except yellowish brown to olive.
3
® (16.0 ft.
¥
. 19.0 ft.
E MIEE: NON-COHESIVE SOIL
207 Poorly-Graded SAND (SP), coarse sand, medium dense,
brown, wet.
20.0 ft
END OF EXPLORATION
25
30
General Notes: Groundwater Data:
1) Soil classificaitons are in general accordance with ASTM D2487 Date:| Elapsed Time: | Depth to Groundwater:
2) The maximum particle size identified in the material description is dependent on sampler dimensions. i 27JAN25 0.5 hr 16.0'
3) Additional information is provided on the Boring Log Key. =
4) N




BORING: NTE-20

Project Name: Thornton Segment F.2

Project Number: 2505320

Client's Name: HDR Engineers, Inc.

Owner's Name: City of Thornton

Drilling Subcontractor: Terracon

GEIl Representative: Colby C.

Drilling and Sampling Methods
Drill Make and Model: CME-75

Drilling Method: Solid-Stem Auger

Bit Type: Cutting Head

Casing Description: 4.0-inch SSA

Sampler Type(s): Mod. Cal.

Hammer Weight (Ibs)/Fall (in): 140lbs./30-inches

Boring Location: 40.633614, -105.010041
Boring Elevation:
Notes: Location from handheld GPS unit.

Groundwater measurements for monitoring wells present water levels at the time of drilling, highest level, and lowest

|__level, Refer to the respective report for a complete history of aroundwater values

Date(s) of Drilling: 27JAN2025 Sampler Diameter(s): 2.5-inches
Sampling Data Visual Material Description . Laboratory Testing Results
In-Situ INDEX DATA | . Strength &
Soil: || States Compressibility
-GEOLOGIC INTERPRETATION- % z
£ —_ USCS Classification (group symbol), particle sizes, density or consistency, § |19
kS 8, = color, moisture, odor, other descriptions =5 g\i S 8Bl . = =
Bl _|g|lg|| ¢ 2ol=z(Z| 2SIl S elsg
2l =|<|E| = S3lelgl 2 =2|SS| <l 5 o | S
SEEEE R . =R 2| 5
SIETERSE R Rock: 25 S|=|2|5|2|El2|5| = | 8|3
g 5|23 5| e -GEOLOGIC INTERPRETATION- s<lel=z|3|5158|5|z| 2|88
=l &8(2|2 32 & 2elz2|5| 5Tl alele 222
2l S|l =| 8|E| & Bedrock Classification, hardness, weather, color, texture, joint size, 3 gl L1 z|I8l2|S|a| ©» ||
O L gl o=l @ - Solo|l B S| GlE|lTs O|=|=
A|lw|wn|o|x|all o other descriptions O S=|a|=|o|lwn|a|I|a|l D |a|la
’ COHESIVE SOIL
E 5| 10 LEAN CLAY (CL), few fine sand, stiff, olive brown, moist.
7
E 7 | 10 As above except very stiff, olive yellow, some sulfates and
10 0
5 calcite.
E 2l As above. Lo
E 2, As above except little sand. 13 8
10 14
E 3|, As above except olive brown, more moist.
154 4
(16.0 ft.
¥
(17.2 ft.
A va
. 19.0 ft.
E MIEE: NON-COHESIVE SOIL
207 Poorly-Graded SAND (SP), coarse sand, medium dense,
brown, wet.
20.0 ft
END OF EXPLORATION
25
30
General Notes: Groundwater Data:
1) Soil classificaitons are in general accordance with ASTM D2487 Date:| Elapsed Time: | Depth to Groundwater:
2) The maximum particle size identified in the material description is dependent on sampler dimensions. i 27JAN25 0.5 hr 16.0'
3) Additional information is provided on the Boring Log Key. 5 -27JAN25 1hr 17.2
4) N




BORING: NTE-21

Project Name: Thornton Segment F.2
Project Number: 2505320
Client's Name: HDR Engineers, Inc.
Owner's Name: City of Thornton
Drilling Subcontractor: Terracon
GEIl Representative: Colby C.

Drilling and Sampling Methods
Drill Make and Model: CME-75

Drilling Method: Solid-Stem Auger

Bit Type: Cutting Head

Casing Description: 4.0-inch SSA

Sampler Type(s): Mod. Cal.

Hammer Weight (Ibs)/Fall (in): 140lbs./30-inches

Boring Location: 40.636354, -105.010041
Boring Elevation:
Notes: Location from handheld GPS unit.

|__level, Refer to the respective report for a complete history of aroundwater values

Date(s) of Drilling: 27JAN2025 Sampler Diameter(s): 2.5-inches
Sampling Data Visual Material Description . Laboratory Testing Results
_ g‘t'st't“ INDEX DATA Cs“ength.bﬁ.t
Soil: < ates ompressibility
-GEOLOGIC INTERPRETATION- = s
£ —_ USCS Classification (group symbol), particle sizes, density or consistency, § |19
kS 8, = color, moisture, odor, other descriptions =5 g\i S 8Bl . = =
kS x| |l o =S| e - R R IS = ARy
SlS|=|E| § og|gE elelSl=E s o| o
|52 Ele|l & Rock: 52|5/2(5|g glels|E 2l 5
= . =1 = 2l E|E|-| =~ | @] ©
g 5|23 g| o -GEOLOGIC INTERPRETATION- SEleo|2|3|3|8|15|El2 2|83
_c‘%ao>g’8’ EEE:C)‘—BOM-OQVEE
B 2| 2| 8|£| o Bedrock Classification, hardness, weather, color, texture, joint size, 352 = 23225 ® T
Alu|d|a|e|8| & other descriptions 532|868 |E|5|z2 S |56
’ COHESIVE SOIL
E 4| LEAN CLAY (CL), few fine sand, stiff, olive, moist, calcite and
5 sulfates.
E 4, As above except medium stiff.
4
5
E ' Es Cla_yey SAND (SC), mostly sand, some clay, loose, olive, 1 w“
moist.
E 5| 1 As above except medium dense.
104 6
1 14.0 ft.1
E 16 | 12 PIERRE.SHALE, UPPER SHALE MEMBER
159 SHALE, very soft, moderately weathered, yellowish brown to
olive grey, very fine-grained, thin laminations, moist.
E 19| 4, As above except slightly weathered.
7 * 20.0 ft
END OF EXPLORATION
25
30
General Notes: Groundwater Data:
1) Soil classificaitons are in general accordance with ASTM D2487 Date:| Elapsed Time: | Depth to Groundwater:
2) The maximum particle size identified in the material description is dependent on sampler dimensions. i 27JAN25 0.5 hr NE
3) Additional information is provided on the Boring Log Key. =
4) Groundwater measurements for monitoring wells present water levels at the time of drilling, highest level, and lowest -




BORING: NTE-22-MW || Drilling and Sampling Methods
Project Name: Thornton Segment F.2 Drill Make and Model: CME-75
Project Number: 2505320 Drilling Method: Hollow-Stem Auger
Client's Name: HDR Engineers, Inc. Bit Type: Cutting Head
Owner's Name: City of Thornton Casing Description: 4.25-inch HSA Boring Location: 40.638893, -105.010022
Drilling Subcontractor: Terracon Hammer Weight (Ibs)/Fall (in): 140lbs./30-inches || Boring Elevation:
GEIl Representative: Colby C. Sampler Type(s): Mod. Cal. Notes: Location from handheld GPS unit. Well
Date(s) of Drilling: 28JAN2025 Sampler Diameter(s): 2.5-inches abandoned on 10/10/2025
Sampling Data Visual Material Description Laboratory Testing Results
In-Situ INDEX DATA | . Strength &
Soil: || States Compressibility
-GEOLOGIC INTERPRETATION- % s
£ —_ USCS Classification (group symbol), particle sizes, density or consistency, § |19
.§ 5|€ color, moisture, odor, other descriptions = 5| “:g/_ = < |~ = =
15 x|l e O e AR RS < 2
le| gl <= B%EEU)EQ’:/@X ol| &
=|lElel=l sl & ) S22 2slelg|Sa 5|z
SlglElZIE| © Rock: 233|122 |5|2| |25 -~ |3|¢8
Egls5|s 3| Tl < -GEOLOGIC INTERPRETATION- zglel=z|d|918]|8 E zl T |8 E
|8 |22 38 & 282|552l 2lalzle o=
=5 S| gl 2| 8= Bedrock Classification, hardness, weather, color, texture, joint size, S gl e Ll 8|58 w |T|D
O L gl o=l @ - Solo|lB | glelTs| O|=|=
A|lw|wn|o|x|all o other descriptions O S=|a|=|o|lwn|a|I|a|l D |a|la
’ COHESIVE SOIL
E 4|, LEAN CLAY with sand (CL), few fine sand, stiff, olive brown, |5 5
5 moist. =
E 3| As above except medium stiff, brown. = E
4 —| [
5 S
E 3 12 As above except stiff, little sulfates. % ; 105
E 3 As above. [+
104 L .
E o 1 As above except no sulfates. 152’ 2 o1
154 o—Te
A
..!.
E 5| As above except wet. =
20— .0:1
. 24.0 ft} ="
E 6 | 12 NON-COHESIVE =)
2 SILT with Sand (ML), little fine sand, stiff, olive brown, wet,
little iron oxidation.
25.0 ft.{
END OF EXPLORATION
30
General Notes: Groundwater Data:
1) Soil classificaitons are in general accordance with ASTM D2487 Date:| Elapsed Time: | Depth to Groundwater:
2) The maximum particle size identified in the material description is dependent on sampler dimensions. i 28JAN25 1hr 19.0°
3) Additional information is provided on the Boring Log Key. 5 -28JAN25 2 hr 14.7
4) Groundwater measurements for monitoring wells present water levels at the time of drilling, highest level, and lowest =

|__level, Refer to the respective report for a complete history of aroundwater values




BORING: NTE-23

Project Name: Thornton Segment F.2
Project Number: 2505320
Client's Name: HDR Engineers, Inc.
Owner's Name: City of Thornton
Drilling Subcontractor: Terracon
GEIl Representative: Colby C.

Drilling and Sampling Methods

Drill Make and Model: CME-75

Drilling Method: Hollow-Stem Auger

Bit Type: Cutting Head

Casing Description: 4.25-inch HSA

Sampler Type(s): Mod. Cal., Split-Spoon

Hammer Weight (Ibs)/Fall (in): 140lbs./30-inches

Boring Location: 40.632157, -105.000915
Boring Elevation:
Notes: Location from handheld GPS unit.

|__level, Refer to the respective report for a complete history of aroundwater values

Date(s) of Drilling: 06FEB2025 Sampler Diameter(s): 2.5-, 2.0-inches
Sampling Data Visual Material Description Laboratory Testing Results
In-Situ INDEX DATA | . Strength &
Soil: || States Compressibility
-GEOLOGIC INTERPRETATION- % s
£ —_ USCS Classification (group symbol), particle sizes, density or consistency, § |19
.§ 5|€ color, moisture, odor, other descriptions = §5|£ 8 B < |~ < =
5] x|El g g9el | FISIE < =S
Llsl<|E| = o3| e S D 2lS B 2|z
=l E|glEle| £ : = EE R R 21 &
SIEIEINEIRE Rock: £53|=| 2|58 E|=2|5| -~ |88
gl sla § i g -GEOLOGIC INTERPRETATION- £gle|=/8|9|3|S Elz g gl s
= |5 =] =l =] - | ol =
SR EIE R Bedrock Classification, hardness, weather, color, texture, jointsize, |S €| 3| 2| & | S|=2| 82| G| @ || T
= o @
ol g2l al=| @ - Solo|lz 8|S gl ©O|=2=
A|lw|wn|o|x|all o other descriptions O S=|a|=|o|lwn|a|I|a|l D |a|la
0 FILL
4 LEAN CLAY (CL), few fine sand, stiff, olive brown, moist.
. g 15
. 9.0 ft.]
E 5 | ° COHESIVE SOIL
104 LEAN CLAY withsSand (CL), little fine sand, stiff, olive brown,
moist.
3 As above except very stiff.
5 135 15 15.0 ft.q 3 30|62 8
NON-COHESIVE SOIL (16.2 ft.
Well-Graded SAND with Clay and Gravel (SW-SC), mostly fine| X2
14 to coarse sand, some fine gravel, few clay, medium dense, )
gi 145 olive brown, moist. 3 30 |62 8
As above except max particle size 0.75-inch, dense, brown. 5ot
o
n 7 As above except medium dense, wet. =
8 15 11 18 | 77 5
20 9
n 11 ; As above except dense.
19 | 18 8 11 18 | 77 5
23 e
7| | 4 As above except medium dense.
25 9 11 13 15| 75 | 10
4 25.3 ft.1
COHESIVE SOIL
LEAN CLAY (CL), stiff, olive, wet, encountered in shoe of
sampler.
e 29.0 ft.
ol s NON-COHESIVE SOIL 1 5| 75 | 10
309 14 Well-Graded SAND with Clay and Gravel (SW-SC), mostly fine
to coarse sand, little fine gravel, few clay, dense, brown, wet.
30.5 ft.{
COHESIVE SOIL
General Notes: Groundwater Data:
1) Soil classificaitons are in general accordance with ASTM D2487 Date:| Elapsed Time: | Depth to Groundwater:
2) The maximum particle size identified in the material description is dependent on sampler dimensions. i 06FEB25 1hr 18.9:
3) Additional information is provided on the Boring Log Key. 5 -B0FEB25 2 hr 16.2
4) Groundwater measurements for monitoring wells present water levels at the time of drilling, highest level, and lowest =




BORING: NTE-23

Project Name: Thornton Segment F.2

Drilling and Sampling Methods

Drill Make and Model: CME-75

Project Number: 2505320

Drilling Method: Hollow-Stem Auger

Client's Name: HDR Engineers, Inc.

Bit Type: Cutting Head

Owner's Name: City of Thornton

Casing Description: 4.25-inch HSA

Drilling Subcontractor: Terracon

GEIl Representative: Colby C.

Sampler Type(s): Mod. Cal., Split-Spoon

Hammer Weight (Ibs)/Fall (in): 140lbs./30-inches

Boring Location: 40.632157, -105.000915
Boring Elevation:
Notes: Location from handheld GPS unit.

|__level, Refer to the respective report for a complete history of aroundwater values

Date(s) of Drilling: 06FEB2025 Sampler Diameter(s): 2.5-, 2.0-inches
Sampling Data Visual Material Description Laboratory Testing Results
In-Situ INDEX DATA | . Strength &
Soil: || States Compressibility
-GEOLOGIC INTERPRETATION- % s
£ —_ USCS Classification (group symbol), particle sizes, density or consistency, § |19
.§ 5|€ color, moisture, odor, other descriptions g SIS “:g/_ = sl | = = =
5t x| o FOle|Z 2SI < AR
SIS El & og|gE elelTlEEls el T
=Zlelgl5l & : s=| 58| 2|e|5|5|TE z| 5
I E|8E|Z|E| o Rock £5(S|=| 25|22 2|5 = |88
€523 8% 2 -GEOLOGIC INTERPRETATION- ZElelez|a|98|8|5|& 2ls|8
= |5 =] =l =] - | ol =
SR EIE R Bedrock Classification, hardness, weather, color, texture, jointsize, |S €| 3| 2| & | S|=2| 82| G| @ || T
O L gl o=l @ - Solo|lB | glelTs| O|=|=
A|lw|wn|o|x|all © other descriptions O S=|a|=|o|lwn|a|I|a|l D |a|la
7/~ LEAN CLAY with Sand (CL), little fine sand, brown, wet.
Note: Material change in tip of spoon.
n 3 As above except stiff, pale olive, little iron oxidation.
5 15 26 78 | 37| 22
35 8
5 39.0 ft
E M EE: NON-COHESIVE SOIL
407 Poorly-Graded SAND with Gravel(SP), mostly fine sand, little
fine gravel, medium dense, brown, wet.
2 44.0 ft
E 37 | 12 PIERRE SHALE, UPPER'SHALE MEMBER 18 | 113 98 | 48 | 27 | 13486
47 SHALE, very soft, moderately weathered, olive, very fine-
\grained, thin laminations, olive, wet.
45.0 ft.{
END OF EXPLORATION
50
55—
601
General Notes: Groundwater Data:
1) Soil classificaitons are in general accordance with ASTM D2487 Date:| Elapsed Time: | Depth to Groundwater:
2) The maximum particle size identified in the material description is dependent on sampler dimensions. i 06FEB25 1hr 18.9:
3) Additional information is provided on the Boring Log Key. 5 -B0FEB25 2 hr 16.2
4) Groundwater measurements for monitoring wells present water levels at the time of drilling, highest level, and lowest =




Geotechnical Data Report
Thornton Water Segment F.2 — Issue For Bid
Fort Collins, Colorado

Appendix B Geotechnical Laboratory Testing Results

B.1. Geotechnical Laboratory Testing Summary Table

B.2. Geotechnical Laboratory Graphical Testing Results

GEI Consultants, Inc.



Geotechnical Data Report
Thornton Water Segment F.2 — Issue For Bid
Fort Collins, Colorado

B.1. Geotechnical Laboratory Testing Summary Table

GEI Consultants, Inc.



Thornton Water Project -

Segment F.2
Fort Collins, Colorado
May 11, 2026
Sample Identification In-Place States P?m?'e S.'ze Atterberg Limits Strength Soil/Rock Classification™*
Distribution
Unconfined
Sample |Moisture Dry |Water Soluble Liquid [ Plasticity | Compressive
Depth | Content | Density Sulfates Gravel | Sand | Fines Limit Index Strength uscs
Boring (ft) (%) (pcf) (%) (%) | (%) [ (%) (%) (%) (psf) Symbol | Description
NTBH-1 10 16 0.0015 44 SE Clayey SAND
NTBH-2 5 19 72 CL Sandy LEAN CLAY
NTBH-2 7.5 26 81 30 11 CL LEAN CLAY with Sand
NTBH-2 10 24 84 CL LEAN CLAY with Sand
NTBH-3-MW 5 11 0.0550 77 36 19 CL LEAN CLAY with Sand
NTBH-3-MW 10 17 89 CL LEAN CLAY
NTBH-4 5 17 51 34 15 CL Sandy LEAN CLAY
NTE-6-MW 5 23 73 40 25 CL LEAN CLAY with Sand
NTE-6-MW 7.5 25 99 0 11 89 2,469 CL LEAN CLAY
NTE-6-MW 10 25 102 44 29 2,672 CL LEAN CLAY
NTE-6-MW 12.5 20 46 29 16 SC Clayey SAND
NTE-6-MW 15 19.0 55 CL Sandy LEAN CLAY
NTE-6-MW 20 18 116 51 26 10 1,658 CL Sandy LEAN CLAY
NTE-7 5 17 112 67 26 13 2,590 CL Sandy LEAN CLAY
NTE-7 7.5 26 66 27 14 CL Sandy LEAN CLAY
NTE-7 10 21.0 57 CL Sandy LEAN CLAY
NTE-8 5 15 53 28 13 CL Sandy LEAN CLAY
NTE-8 7.5 24.0 0 24 76 CL LEAN CLAY with Sand
NTE-8 10 26 102 54 31 16 CL Sandy LEAN CLAY
NTE-8 15 16 36 SC Clayey SAND
NTE-9 5 9 53 29 14 CL Sandy LEAN CLAY
NTE-9 7.5 19 73 CL LEAN CLAY with Sand
NTE-9 10 21 67 32 17 CL Sandy LEAN CLAY
NTE-9 12.5 19 1 57 42 SC Clayey SAND
NTE-9 15 6 8 NP NP BR SANDSTONE with Silt
NTE-9 17.5 17 35 BR Silty SANDSTONE
NTE-9 20 16 38 BR Silty SANDSTONE
NTE-9 25 17 112 37 28 5 3,145 BR Silty SANDSTONE
NTE-10-MW 5 0.0402 CL Sandy LEAN CLAY
NTE-10-MW 7.5 51 28 13 CL Sandy LEAN CLAY
NTE-10-MW 10 20 109 67 28 13 CL Sandy LEAN CLAY
NTE-10-MW 12.5 25 106 56 28 13 CL Sandy LEAN CLAY
NTE-10-MW 15 16 68 BR Sandy CLAYSTONE

GEI Consultants, Inc.

Appendix B



Thornton Water Project -

Segment F.2
Fort Collins, Colorado
May 11, 2026
Sample Identification In-Place States P?m?'e S.'ze Atterberg Limits Strength Soil/Rock Classification™*
Distribution
Unconfined
Sample |Moisture Dry |Water Soluble Liquid [ Plasticity | Compressive
Depth | Content | Density Sulfates Gravel | Sand | Fines Limit Index Strength uscs
Boring (ft) (%) (pcf) (%) (%) (%) (%) (%) (%) (psf) Symbol | Description
NTE-10-MW 20 18 111 54 1,531 BR Sandy CLAYSTONE
NTE-10-MW 25 11 125 53 10,081 BR Sandy CLAYSTONE
NTE-11 5 16 62 CL Sandy LEAN CLAY
NTE-11 7.5 18 109 26 29 7 931 BR Clayey SANDSTONE
NTE-11 10 11 40 BR Clayey SANDSTONE
NTE-11 15 15 38 BR Clayey SANDSTONE
NTE-12 5 12 0.087 SC Clayey SAND
NTE-12 7.5 19 61 27 9 CL Sandy LEAN CLAY
NTE-12 10 18 39 SC Clayey SAND
NTE-13 5 16 72 25 12 CL LEAN CLAY with Sand
NTE-13 7.5 55 23 9 CL Sandy LEAN CLAY
NTE-13 10 18 54 CL Sandy LEAN CLAY
NTE-14-MW 5 8 102 SM Silty SAND
NTE-14-MW 7.5 13 45 NP NP SM Silty SAND
NTE-14-MW 10 16 59 ML Sandy SILT
NTE-14-MW 15 20 1 30 69 CL Sandy LEAN CLAY
NTE-15 2.5 20 85 40 23 CL LEAN CLAY with Sand
NTE-15 7.5 31 0 22 78 CL LEAN CLAY with Sand
NTE-15 10 28 90 CL LEAN CLAY
NTE-15 15 10 33 57 10 SW-SC Well-Graded SAND with Clay and Gravel
NTE-16 5 22 62 36 19 CL Sandy LEAN CLAY
NTE-16 10 17 48 32 15 SC Clayey SAND
NTE-16 15 17 115 100 43 26 18,421 BR SHALE
NTE-17-MW 7.5 0.210 CL LEAN CLAY
NTE-17-MW | 10, 12.5 2 30 64 6 SW-SC Well-Graded SAND with Clay and Gravel
NTE-17-MW | 17.5, 20 10 21 71 8 SW-SC Well-Graded SAND with Clay and Gravel
NTE-17-MW 30 12 16 73 11 SW-SC Well-Graded SAND with Clay and Gravel
NTE-17-MW 40 17 116 100 50 31 14,610 BR SHALE
NTE-18-MW 5 14 114 CL LEAN CLAY with Sand
NTE-18-MW 10 21 106 77 32 16 CL LEAN CLAY with Sand
NTE-18-MW | 125, 15 4 26 69 5 SP-SC Poorly Graded SAND with Clay and Gravel
NTE-18-MW | 17.5, 20 9 24 71 5 SP-SC Poorly Graded SAND with Clay and Gravel
NTE-18-MW 22.5 21 5 56 39 SC Clayey SAND

GEI Consultants, Inc.

Appendix B



Thornton Water Project -

Segment F.2
Fort Collins, Colorado
May 11, 2026
Sample Identification In-Place States P?m?'e S.'ze Atterberg Limits Strength Soil/Rock Classification™*
Distribution
Unconfined
Sample |Moisture Dry |Water Soluble Liquid [ Plasticity | Compressive
Depth | Content | Density Sulfates Gravel | Sand | Fines Limit Index Strength uscs
Boring (ft) (%) (pcf) (%) (%) | (%) | (%) (%) (%) (psf) Symbol | Description
NTE-18-MW 30 13 21 56 23 SC Clayey SAND with Gravel
NTE-18-MW 40 17 114 99 48 28 14,093 BR SHALE
NTE-19 7.5 21 90 CL LEAN CLAY with Sand
NTE-19 10 22 78 CL LEAN CLAY with Sand
NTE-20 7.5 1.8476 CL LEAN CLAY
NTE-20 10 13 80 CL Sandy LEAN CLAY
NTE-21 7.5 11 44 SC Clayey SAND
NTE-22-MW 7.5 1.0460 CL LEAN CLAY
NTE-22-MW 15 23 91 CL LEAN CLAY with Sand
NTE-23-MW | 15,17.5 3 30 62 8 SW-SC Well-Graded SAND with Clay and Gravel
NTE-23-MW | 20, 22.5 11 18 77 5 SW-SC Well-Graded SAND with Clay and Gravel
NTE-23-MW 25,30 13 15 75 10 SW-SC Well-Graded SAND with Clay and Gravel
NTE-23-MW 35 26 78 37 22 CL LEAN CLAY with Sand
NTE-23-MW 45 18 113 98 48 27 13,486 BR SHALE
Notes:

1. USCS Symbol column is provided for soil. “BR" indicates bedrock.
2. NVand NP indicate "Non-Viscous" and "Non-Plastic" Atterberg Limits
3. Where Atterberg Limits were not performed, classifications were determined by field observations

GEI Consultants, Inc. Appendix B



Geotechnical Data Report
Thornton Water Segment F.2 — Issue For Bid
Fort Collins, Colorado

B.2. Geotechnical Laboratory Graphical Testing Results

GEI Consultants, Inc.



NISP Northern Tier East | GEI Job No. 2305857
Terracon Project No. 20255003

e 0 @ @ D O & © » P H @

Plasticity Index

1901 Sharp Point Dr Ste C
Fort Collins, CO

Atterberg Limit Results
ASTM D4318
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Liquid Limit
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Boring ID Depth (Ft) LL PL Pl ‘ ines kUSCS Description
A -
NTE-10-MW 7.5 28 15 13 50.5 CcL SANDY LEAN CLAY
NTE-10-MW 10 28 15 13 66.6 CcL SANDY LEAN CLAY
NTE-10-MW 12.5 28 15 13 56.0 CcL SANDY LEAN CLAY
NTE-15 2.5 40 17 23 85.3 CcL LEAN CLAY
NTE-16 5 36 17 19 62.0 CcL SANDY LEAN CLAY
NTE-16 10 32 17 15 47.8 sc CLAYEY SAND
NTE-16 15 43 17 26 99.5 CcL LEAN CLAY
NTE-17-MW 40 50 19 31 99.7 CH FAT CLAY
NTE-18-MW 10 32 16 16 77.4 CcL LEAN CLAY with SAND
NTE-18-MW 40 48 20 28 99.1 CcL LEAN CLAY
NTE-23-MW 35 37 15 22 78.2 CcL LEAN CLAY with SAND
NTE-23-MW 45 48 21 27 97.7 CcL LEAN CLAY

Facilities | Environmental | Geotechnical | Materials



NISP Northern Tier East | GEI Job No. 2305857
Terracon Project No. 20255003

1901 Sharp Point Dr Ste C
Fort Collins, CO

Grain Size Distribution
ASTM D422 / ASTM C136 / AASHTO T27

U.S. Sieve Opening in Inches | U.S. Sieve Numbers | Hydrometer
6 43 215 aal%g 3 4 6 101416 50 30 40 50 g 100149290 o
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Grain Size (mm)
| Gravel Sand | .
Cobbles : - : Silt or Clay
| coarse fine | coarse | medium fine |
Boring ID Depth % Cobbles  %b Gravel % Sand % Fines % Silt % Clay USCs
® NTE-10-MW 7.5 50.5 CL
X NTE-10-MW 10 66.6 CL
A NTE-10-MW 12.5 56.0 CL
Description o X A Grain Size
@® SANDY LEAN CLAY Sieve % Finer Sieve % Finer Sieve %o Finer ) X A
X SANDY LEAN CLAY #200 50.52 #200 66.62 #200 56.03 Deo
A SANDY LEAN CLAY
Remarks Do
[ J Coefficients
= ° X A
A
CC
CU

Facilities | Environmental | Geotechnical | Materials



NISP Northern Tier East | GEI Job No. 2305857
Terracon Project No. 20255003

1901 Sharp Point Dr Ste C
Fort Collins, CO

Grain Size Distribution
ASTM D422 / ASTM C136 / AASHTO T27

U.S. Sieve Opening in Inches | U.S. Sieve Numbers | Hydrometer
6 43 215 laual%pg 3 4 6 101416 50 30 49 50 gp 100149200 o
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Grain Size (mm)
| Gravel Sand | .
Cobbles : - : Silt or Clay
| coarse fine | coarse | medium fine |
Boring ID Depth % Cobbles  %b Gravel % Sand % Fines % Silt % Clay USCs
® NTE-10-MW 15 67.7
X NTE-10-MW 20 54.0
A NTE-10-MW 25 52.9
Description o X A Grain Size
[ ] Sieve % Finer Sieve % Finer Sieve %b Finer [ X A
X #200 67.7 #200 54.02 #200 52.93 Dego
A
Remarks Do
[ J Coefficients
= ° X A
A
CC
CU

Facilities | Environmental | Geotechnical | Materials



NISP Northern Tier East | GEI Job No. 2305857
Terracon Project No. 20255003

1901 Sharp Point Dr Ste C
Fort Collins, CO

Grain Size Distribution
ASTM D422 / ASTM C136 / AASHTO T27

U.S. Sieve Opening in Inches | U.S. Sieve Numbers | Hydrometer
6 43 215 aal%g 3 4 6 101416 50 30 40 50 g 100149290 o
| : | 14 | [ =1 1= 111 : | :
100 B .
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Grain Size (mm)
| Gravel Sand | .
Cobbles : - : Silt or Clay
| coarse fine | coarse | medium fine |
Boring ID Depth % Cobbles  %b Gravel % Sand % Fines % Silt % Clay USCs
o NTE-15 2.5 85.3 CL
X NTE-15 10 90.3
A NTE-15 15 0.0 33.1 57.2 9.7
Description o X A Grain Size
@® LEAN CLAY Sieve 9% Finer Sieve 9% Finer Sieve % Finer ® X A
X #200 8531 #200 90.27 3/4" 1000 p,_, 3.73
1/2" 94.69
A 3/8" 88.1
#4 66.89
Remarks #10 42.23 Do 0.085
° #20 25.98
#40 15.96 ..
%60 1276 Coefficients
x #100 11.21 °® X A
A #140 10.47
#200 9.72 3.47
Cy 43.75

Facilities | Environmental | Geotechnical | Materials



NISP Northern Tier East | GEI Job No. 2305857
Terracon Project No. 20255003

1901 Sharp Point Dr Ste C
Fort Collins, CO

Grain Size Distribution
ASTM D422 / ASTM C136 / AASHTO T27

U.S. Sieve Opening in Inches | U.S. Sieve Numbers | Hydrometer
6 43 215 laml%g 3 4 6 gl01416 59 30 45 50 5o 10044200 o
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Grain Size (mm)
| Gravel Sand | .
Cobbles : - : Silt or Clay
| coarse fine | coarse | medium fine |
Boring ID Depth % Cobbles  %b Gravel % Sand % Fines % Silt % Clay USCs
o NTE-16 5 62.0 CL
X NTE-16 10 47.8 SC
A NTE-16 15 99.5 CL
Description o X A Grain Size
@® SANDY LEAN CLAY Sieve % Finer Sieve % Finer Sieve %o Finer ) X A
X CLAYEY SAND #200 62.0 #200 47.84 #200 99.49 Deo
A | EAN CLAY
Remarks Do
[ J Coefficients
= ° X A
A
CC
CU

Facilities | Environmental | Geotechnical | Materials



NISP Northern Tier East | GEI Job No. 2305857
Terracon Project No. 20255003

Grain Size Distribution
ASTM D422 / ASTM C136 / AASHTO T27

1901 Sharp Point Dr Ste C
Fort Collins, CO

U.S. Sieve Opening in Inches | U.S. Sieve Numbers | Hydrometer
6 43 215 aal%g 3 4 6 101416 50 30 40 50 g 100149290 o
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Grain Size (mm)
| Gravel | Sand | .
Cobbles : - : Silt or Clay
| coarse fine | coarse | medium fine |
Boring ID Depth % Cobbles  %b Gravel % Sand % Fines % Silt % Clay UScCs
® NTE-17-MW 10, 12.5 0.0 30.4 63.8 5.8
X NTE-17-MW 17.5, 20 0.0 21.3 71.1 7.6
A NTE-17-MW 30 0.0 15.8 73.4 10.8
Description o X A Grain Size
[ ] Sieve % Finer Sieve % Finer Sieve %b Finer [ X A
X 1" 100.0 3/4" 100.0 1" 100.0 Dy, 3.506 2.595 1.485
3/4" 97.83 1/2" 97.09 3/4" 97.93
A 1/2" 96.58 3/8" 94.48 1/2" 96.31
3/8"  92.71 #4 78.71 3/8" 95.46
Remarks #4 69.6 #10 51.93 #4 84.21 D,, 0.164 0.125
° #10 42.27 #20 32.11 #10 66.69
#20 26.84 #40 19.36 #20 47.47 s i
#40 17.62 #60 14.61 #40 34.59 Coefficients
X #60 13.07 #100 10.98 #60 26.86 [ X A
A #100 9.34 #140 9.14 #100 18.51
#140 7.49 #200 7.62 #140 14.11
#200 5.77 #200 10.85 Ce 1.78 1.78 0.94
Cu 21.36 20.82 21.66

Facilities | Environmental | Geotechnical | Materials



NISP Northern Tier East | GEI Job No. 2305857
Terracon Project No. 20255003

1901 Sharp Point Dr Ste C
Fort Collins, CO

Grain Size Distribution
ASTM D422 / ASTM C136 / AASHTO T27

U.S. Sieve Opening in Inches | U.S. Sieve Numbers | Hydrometer
6 43 215 aal%g 3 4 6 101416 50 30 40 50 g 100149290 o
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Grain Size (mm)
| Gravel Sand | .
Cobbles : - : Silt or Clay
| coarse fine | coarse | medium fine |
Boring ID Depth % Cobbles  %b Gravel % Sand % Fines % Silt % Clay USCs
® NTE-17-MW 40 99.7 CH
X NTE-18-MW 10 77.4 CL
A NTE-18-MW 12.5, 15 0.0 25.8 69.5 4.7 SW
Description o X A Grain Size
@® FAT CLAY Sieve 9% Finer Sieve 9% Finer Sieve % Finer ® X A
X LEAN CLAY with SAND #200 99.69 #200 77.35 1" 1000 p_, 2.979
3/4" 98.35
A \WELL-GRADED SAND with GRAVEL 1/2" 97.21
3/8" 93.18
Remarks #4 74.16 Do 0.194
° #10 47.91
#20 29.55 s i
%40 16.47 Coefficients
x #60 11.84 °® X A
#100 8.12
- #140 621 ¢ .20
#200 4.69 ¢ :
Cy 15.34
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NISP Northern Tier East | GEI Job No. 2305857
Terracon Project No. 20255003
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Grain Size Distribution
ASTM D422 / ASTM C136 / AASHTO T27

1901 Sharp Point Dr Ste C
Fort Collins, CO

U.S. Sieve Opening in Inches | U.S. Sieve Numbers | Hydrometer
6 43 215 aal%g 3 4 6 101416 50 30 40 50 g 100149290 o
| : | | [ =1 1= 111 : | | 1 -
10
\ : KL : :
] ’
: 30
\ : 40
\A \ll] g
: 3
. []
| !
: 50 &
0 o]
: 2
W : 8
\ f :
: 60
\ & 5
: Q
: =
5 \A\‘k : 70
'
. 80
: 90
: ﬂ 100
100 10 1 0.1 0.01 0.001
Grain Size (mm)
| Gravel Sand | .
Cobbles : - : Silt or Clay
| coarse fine |coarse| medium fine |
Boring ID Depth % Cobbles  %b Gravel % Sand % Fines % Silt % Clay USCs
NTE-18-MW 17.5, 20 0.0 23.6 71.1 5.3
NTE-18-MW 22.5 0.0 54 55.9 38.6
NTE-18-MW 30 0.0 20.5 56.1 23.4
Description o X A Grain Size
Sieve %b Finer Sieve b6 Finer Sieve %6 Finer Y X A
3/4" 100.0 1/2" 100.0 3/4" 100.0 Dgo 2.729 0.129 2.131
1/2" 98.94 3/8" 99.15 1/2" 98.49
3/8" 96.26 #4 94.59 3/8" 93.75
#4 76.37 #10 86.35 #4 79.45
Remarks #10 50.82 #20 80.74 #10 58.46 D,, 0.192
#20 30.46 #40 76.38 #20 45.49
#40 17.73 #60 72.25 #40 37.63 s i
#60 11.95 #100 64.9 #60 33.83 Coefficients
#100 8.2 #140 53.47 #100 30.49 [ X A
#140 6.57 #200 38.64 #140 27.61
#200 527 #200 2336 o 131
C, 14.24
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NISP Northern Tier East | GEI Job No. 2305857
Terracon Project No. 20255003

Grain Size Distribution
ASTM D422 / ASTM C136 / AASHTO T27

1901 Sharp Point Dr Ste C
Fort Collins, CO

U.S. Sieve Opening in Inches | U.S. Sieve Numbers | Hydrometer
6 43 215 aal%g 3 4 6 101416 50 30 40 50 g 100149290 o
| : | | A S - : | | 1 -
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O . . . . 100
100 10 1 0.1 0.01 0.001
Grain Size (mm)
| Gravel | Sand | .
Cobbles : - : Silt or Clay
| coarse fine | coarse | medium fine |
Boring ID Depth % Cobbles  %b Gravel % Sand % Fines % Silt % Clay UScCs
® NTE-18-MW 40 99.1 CL
X NTE-23-MW 15, 17.5 0.0 30.5 62.0 7.5
A NTE-23-MW 20, 22.5 0.0 17.5 77.3 5.2
Description o X A Grain Size
@® LEAN CLAY Sieve 9% Finer Sieve 9% Finer Sieve % Finer ® X A
X #200 99.11 3/4" 100.0 1/2" 100.0 p,, 3.366 2.202
1/2" 98.64 3/8" 97.69
A 3/8" 93.14 #4  82.49
#4 69.51 #10 57.19
Remarks #10 45.63 #20 36.18 D,, 0.116  0.16
° #20 32.1 #40 21.94
#40 22.24 #60 15.3 -
#60 16.44 #100 9.25 SoSiigicis
X #100 11.62 #140 6.92 ® X A
A #140 9.4 #200 5.24
#200 7.51 Ce 1.37 113
Cy 28.91 13.77

Facilities | Environmental | Geotechnical | Materials



NISP Northern Tier East | GEI Job No. 2305857 1901 Sharp Point Dr Ste C
Terracon Project No. 20255003 Fort Collins, CO

Grain Size Distribution
ASTM D422 / ASTM C136 / AASHTO T27

U.S. Sieve Opening in Inches | U.S. Sieve Numbers | Hydrometer
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Grain Size (mm)
| Gravel | Sand | .
Cobbles : - : Silt or Clay
| coarse fine | coarse | medium fine |
Boring ID Depth % Cobbles  %b Gravel % Sand % Fines % Silt % Clay USCs
® NTE-23-MW 25, 30 0.0 14.6 75.1 10.3
X NTE-23-MW 35 78.2 CL
A NTE-23-MW 45 97.7 CL
Description o X A Grain Size
[ ] Sieve % Finer Sieve % Finer Sieve %b Finer [ X A
X LEAN CLAY with SAND 3/4" 100.0 #200 78.17 #200 97.74 p_  1.513
1/2" 97.94
A | EAN CLAY 3/8"  96.09
#4 85.39
Remarks #10 66.11 Dio
° #20 47.36
#40 35.04 .
%60  29.49 Coefficients
x #100 20.38 °® X A
A #140 14.32
#200 10.31 C. 062

c, 20.73
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Unconfined Compression Test
ASTM D2166
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Axial Strain - %
. q 1 . L
Boring ID | pth (Ft) Sampl’ype LL PL Pl Fines (%0) Description
NTE-10-MW 20 CARS 54.0
Specimen Failure Mode Specimen Test Data
Moisture Content (%): 17.9
Dry Density (pcf): 111
Diameter (in.): 1.94
Height (in.): 3.99
Height / Diameter Ratio: 2.06
Calculated Saturation (%0): 93.04
Calculated Void Ratio: 0.52
Assumed Specific Gravity: 2.7
Failure Strain (%): 0.40
Unconfined Compressive Strength (psf): 1529
Undrained Shear Strength (psf): 764
Strain Rate (in/min): 0.0800
Remarks:

Facilities | Environmental | Geotechnical | Materials
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Unconfined Compression Test
ASTM D2166
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Axial Strain - %
. q 1 . L
Boring ID | pth (Ft) Sampl’ype LL PL Pl Fines (%0) Description
NTE-10-MW 25 CARS 52.9
Specimen Failure Mode Specimen Test Data
Moisture Content (%): 11.1
Dry Density (pcf): 123
Diameter (in.): 1.94
Height (in.): 3.97
Height / Diameter Ratio: 2.05
Calculated Saturation (%0): 81.70
Calculated Void Ratio: 0.37
Assumed Specific Gravity: 2.7
Failure Strain (%): 1.62
Unconfined Compressive Strength (psf): 10069
Undrained Shear Strength (psf): 5034
Strain Rate (in/min): 0.0800
Remarks:

Facilities | Environmental | Geotechnical | Materials
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Unconfined Compression Test
ASTM D2166
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. q 1 . L
Boring ID | pth (Ft) Sampl’ype LL PL Pl Fines (%0) Description
NTE-16 15 CARS 43 17 26 99.5 LEAN CLAY(CL)
Specimen Failure Mode Specimen Test Data

Moisture Content (%): 16.6
Dry Density (pcf): 115
Diameter (in.): 1.94
Height (in.): 4.01
Height / Diameter Ratio: 2.06
Calculated Saturation (%0): 94.89
Calculated Void Ratio: 0.47
Assumed Specific Gravity: 2.7
Failure Strain (%): 2.16
Unconfined Compressive Strength (psf): 18406
Undrained Shear Strength (psf): 9203
Strain Rate (in/min): 0.0800
Remarks:

Facilities | Environmental | Geotechnical | Materials
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Unconfined Compression Test
ASTM D2166
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Axial Strain - %
. q 1 . L
Boring ID | pth (Ft) Sampl’ype LL PL Pl Fines (%0) Description
NTE-17-MW 40 CARS 50 19 31 99.7 FAT CLAY(CH)
Specimen Failure Mode Specimen Test Data

Moisture Content (%): 16.6
Dry Density (pcf): 116
Diameter (in.): 1.94
Height (in.): 4.00
Height / Diameter Ratio: 2.06
Calculated Saturation (%0): 98.58
Calculated Void Ratio: 0.45
Assumed Specific Gravity: 2.7
Failure Strain (%): 1.97
Unconfined Compressive Strength (psf): 14598
Undrained Shear Strength (psf): 7299
Strain Rate (in/min): 0.0800
Remarks:

Facilities | Environmental | Geotechnical | Materials
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Unconfined Compression Test
ASTM D2166
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Axial Strain - %
. q 1 . L
Boring ID | pth (Ft) Sampl’ype LL PL Pl Fines (%0) Description
NTE-18-MW 40 CARS 48 20 28 99.1 LEAN CLAY(CL)
Specimen Failure Mode Specimen Test Data
Moisture Content (%): 17.1
Dry Density (pcf): 114
Diameter (in.): 1.94
Height (in.): 4.00
Height / Diameter Ratio: 2.06
Calculated Saturation (%0): 97.10
Calculated Void Ratio: 0.48
Assumed Specific Gravity: 2.7
Failure Strain (%): 1.94
Unconfined Compressive Strength (psf): 14064
Undrained Shear Strength (psf): 7032
Strain Rate (in/min): 0.0800
Remarks:
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Unconfined Compression Test
ASTM D2166
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Boring ID | pth (Ft) Sampl’ype LL PL Pl Fines (%0) Description
NTE-23-MW 45 CARS 48 21 27 97.7 LEAN CLAY(CL)
Specimen Failure Mode Specimen Test Data
Moisture Content (%): 17.6
Dry Density (pcf): 113
Diameter (in.): 1.94
Height (in.): 4.00
Height / Diameter Ratio: 2.06
Calculated Saturation (%0): 96.02
Calculated Void Ratio: 0.49
Assumed Specific Gravity: 2.7
Failure Strain (%): 2.58
Unconfined Compressive Strength (psf): 13513
Undrained Shear Strength (psf): 6756
Strain Rate (in/min): 0.0800
Remarks:

Facilities | Environmental | Geotechnical | Materials



Client
Lithos Engineering
Fort Collins, CO

Date Received: 2/20/2025

Project
GEl-Lithos Lab Testing - NISP Northern Tier East
20255003-2

Results from Corrosion Testing

Sample Location
Sample Depth (ft.)

pH Analysis, AASHTO T289

Water Soluble Sulfate, ASTM C1580, (mg/kg)
Sulfides, AWWA 4500-S D, (mg/kg)

Chloride, ASTM D512, (mg/kg)

Red-Ox, ASTM G200, (mV)

Total Salts, AWWA 2520 B, (mg/kg)

Resistivity (Saturated), ASTM G57, (ohm-cm)

NTE-10-MW
25,5 & 10

8.26

402

Nil

+214

458

1600

NTE-17-MW NTE-20 NTE-22-MW
7.5' 7.5' 7.5'
7.68 Nf NA
2100 18476 10460
Nil A : ;A o NA
\ 9_ - NA NA
) _+246 NA NA
; 2265 NA NA
1200 NA NA
Analyzed By: Kyle Lemcke

Laboratory Manager

The tests were performed in general accordance with applicable ASTM and AWWA test methods. This report is exclusively for the use of the client
indicated above and shall not be reproduced except in full without the written consent of our company. Test results transmitted herein are only applicable to
the actual samples tested at the location(s) referenced and are not necessarily indicative of the properties of other apparently similar or identical materials.



NISP NTE-NTW | GEI Job No. 2305857 1901 Sharp Point Dr Ste C
Terracon Project No. 20255003 Fort Collins, CO

Atterberg Limit Results
ASTM D4318
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Boring ID Depth (Ft) LL PL Pl ‘ ines kUSCS Description
A -
[ ] NTE-11 7.5 29 22 7 25.9 SC-SM  SILTY, CLAYEY SAND
X NTE-12 7.5 27 18 9 61.1 CcL SANDY LEAN CLAY
A NTE-13 5 25 13 12 72.1 CcL LEAN CLAY with SAND
* NTE-13 7.5 23 14 9 54.9 CcL SANDY LEAN CLAY
®  NTE-14-MW. 7.5 NP NP NP 44.8 SM SILTY SAND
L] NTE-6-MW. 5 40 15 25 73.0 CcL LEAN CLAY with SAND
O NTE-6-MW 10 44 15 29
A NTE-6-MW 12.5 29 13 16 45.7 sC CLAYEY SAND
® NTE-6-MW 20 26 16 10 50.8 CcL SANDY LEAN CLAY
(3] NTE-7 5 26 13 13 66.6 CcL SANDY LEAN CLAY
O NTE-7 7.5 27 13 14 65.5 CcL SANDY LEAN CLAY
() NTE-8 5 28 15 13 53.2 CcL SANDY LEAN CLAY
e NTE-8 10 31 15 16
* NTE-9 5 29 15 14 53.4 CcL SANDY LEAN CLAY
1%} NTE-9 10 32 15 17 67.0 CcL SANDY LEAN CLAY
[ ] NTE-9 15 NP NP NP 8.0
L NTE-9 25 28 23 5 37.1 SM SILTY SAND
o NTW-24 5 38 17 21 72.7 CcL LEAN CLAY with SAND
X NTW-25 5 41 16 25 89.3 CcL LEAN CLAY
] NTW-26 12.5 31 13 18 64.5 CcL SANDY LEAN CLAY
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Grain Size Distribution
ASTM D422 / ASTM C136 / AASHTO T27

U.S. Sieve Opening in Inches U.S. Sieve Numbers Hydrometer
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Grain Size (mm)

| Gravel | Sand
| coarse fine |coarse| medium fine

Cobbles

| Silt or Clay

Boring ID Depth (Ft) Description USCs LL PL Pl Cc Cu
NTE-11 5
NTE-11 7.5 SILTY, CLAYEY SAND SC-SM 29 22 7
NTE-12 7.5 SANDY LEAN CLAY CcL 27 18 9
NTE-13 5 LEAN CLAY with SAND CcL 25 13 12

@ * b M O

NTE-13 7.5 SANDY LEAN CLAY cL 23 14 9

Boring 1D Depth (Ft) Dioo Do Do Do %Cobbles %Gravel %Sand %Fines %Silt %Clay

NTE-11 5 0.075 62.3
NTE-11 7.5 0.075 25.9
NTE-12 7.5 0.075 61.1
NTE-13 5 0.075 72.1

© * > MO

NTE-13 7.5 0.075 54.9

Facilities | Environmental | Geotechnical | Materials
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Grain Size Distribution
ASTM D422 / ASTM C136 / AASHTO T27

U.S. Sieve Opening in Inches U.S. Sieve Numbers Hydrometer
6 43 215 laual%pg 3 4 6 101416 50 30 49 50 gp 100149200 o
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Grain Size (mm)
Gravel Sand .
Cobbles | : | - : Silt or Clay
| coarse fine | coarse | medium fine |
Boring ID Depth (Ft) Description USCs LL PL Pl Cc Cu
ONTE-14-MW 7.5 SILTY SAND SM NP NP NP
X NTE-6-MW 5 LEAN CLAY with SAND CL 40 15 25
A NTE-6-MW 12.5 CLAYEY SAND SC 29 13 16
* NTE-6-MW 20 SANDY LEAN CLAY CL 26 16 10
® NTE-7 5 SANDY LEAN CLAY CL 26 13 13
Boring 1D Depth (Ft) Dioo Deo Do Do %Cobbles %Gravel %Sand %Fines %Silt %Clay
ONTE-14-MW 7.5 0.075 44.8
X NTE-6-MW 5 0.075 73.0
A NTE-6-MW 12.5 0.075 45.7
% NTE-6-MW 20 0.075 50.8
® NTE-7 5 0.075 66.6

Facilities | Environmental | Geotechnical | Materials
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Grain Size Distribution
ASTM D422 / ASTM C136 / AASHTO T27

U.S. Sieve Opening in Inches U.S. Sieve Numbers Hydrometer
6 43 215 laual%pg 3 4 6 101416 50 30 49 50 gp 100149200 o
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Grain Size (mm)
Gravel Sand .
Cobbles | : | - : | Silt or Clay
| coarse fine | coarse | medium fine |
Boring ID Depth (Ft) Description USCs LL PL Pl Cc Cu
® NTE-7 7.5 SANDY LEAN CLAY CL 27 13 14
X NTE-8 5 SANDY LEAN CLAY CL 28 15 13
A NTE-8 15
* NTE-9 5 SANDY LEAN CLAY CL 29 15 14
@ NTE-9 10 SANDY LEAN CLAY CL 32 15 17
Boring 1D Depth (Ft) Dioo Do Do Do %Cobbles %Gravel %Sand %Fines %Silt %Clay
@® NTE-7 7.5 0.075 65.5
X NTE-8 5 0.075 53.2
A NTE-8 15 0.075 36.7
% NTE-9 5 0.075 53.4
® NTE-9 10 0.075 67.0
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NISP NTE-NTW | GEI Job No. 2305857 1901 Sharp Point Dr Ste C
Terracon Project No. 20255003 Fort Collins, CO

Grain Size Distribution
ASTM D422 / ASTM C136 / AASHTO T27

U.S. Sieve Opening in Inches U.S. Sieve Numbers Hydrometer
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Grain Size (mm)
Gravel Sand .
Cobbles | : | - : | Silt or Clay
| coarse fine | coarse | medium fine |
Boring ID Depth (Ft) Description USCs LL PL Pl Cc Cu
® NTE-9 15 NP NP NP
X NTE-9 25 SILTY SAND SM 28 23 5
A NTW-24 5 LEAN CLAY with SAND CL 38 17 21
* NTW-25 5 LEAN CLAY CL 41 16 25
@ NTW-26 12.5 SANDY LEAN CLAY CL 31 13 18
Boring 1D Depth (Ft) Dioo Deo Do Do %Cobbles %Gravel %Sand %Fines %Silt %Clay
@ NTE-9 15 0.075 8.0
X NTE-9 25 0.075 37.1
A NTW-24 5 0.075 72.7
* NTW-25 5 0.075 89.3
® NTW-26 12.5 0.075 64.5
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Unconfined Compression Test
ASTM D2166
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Boring ID | pth (Ft) Sampl’ype LL PL Pl Fines (%0) Description
NTE-12 7.5 CARS 29 22 7 25.9 SILTY, CLAYEY SAND(SC-SM)
Specimen Failure Mode Specimen Test Data
Moisture Content (%): 18.4
Dry Density (pcf): 109
Diameter (in.): 1.93
Height (in.): 3.85
Height / Diameter Ratio: 1.99
Calculated Saturation (%0): 90.27
Calculated Void Ratio: 0.55
Assumed Specific Gravity: 2.7
Failure Strain (%): 1.22
Unconfined Compressive Strength (psf): 931
Undrained Shear Strength (psf): 466
Strain Rate (in/min): 0.0800
Remarks:

Facilities | Environmental | Geotechnical | Materials
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Terracon Project No. 20255003 Fort Collins, CO
Unconfined Compression Test
ASTM D2166
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Boring ID ‘M(Ft) Sampl’ype LL PL Pl Fines (%0) Description

NTE-6-MW 7.5 CARS
N _
\ Specimen Failure Mode Specimen Test Data

Moisture Content (%): 25.4
Dry Density (pcf): 99
Diameter (in.): 1.94
Height (in.): 3.85
Height / Diameter Ratio: 1.99
Calculated Saturation (%0): 97.36
Calculated Void Ratio: 0.70
Assumed Specific Gravity: 2.7
Failure Strain (%): 12.32
Unconfined Compressive Strength (psf): 2469
Undrained Shear Strength (psf): 1235
Strain Rate (in/min): 0.0800
Remarks:

Facilities | Environmental | Geotechnical | Materials



NISP NTE-NTW | GEI Job No. 2305857 1901 Sharp Point Dr Ste C
Terracon Project No. 20255003 Fort Collins, CO

Unconfined Compression Test
ASTM D2166
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Compressive Stress - psf
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Axial Strain - %

- _
Boring ID ‘M(Ft) Sampl’ype LL PL Pl Fines (%0) Description

NTE-6-MW 10 CARS 44 15 29
N _
\ Specimen Failure Mode Specimen Test Data

Moisture Content (%): 24.8
Dry Density (pcf): 102
Diameter (in.): 1.92
Height (in.): 3.93
Height / Diameter Ratio: 2.05
Calculated Saturation (%0): 102.68
Calculated Void Ratio: 0.65
Assumed Specific Gravity: 2.7
Failure Strain (%): 15.00
Unconfined Compressive Strength (psf): 2672
Undrained Shear Strength (psf): 1336
Strain Rate (in/min): 0.0800
Remarks:

Facilities | Environmental | Geotechnical | Materials



NISP NTE-NTW | GEI Job No. 2305857 1901 Sharp Point Dr Ste C
Terracon Project No. 20255003 Fort Collins, CO

Unconfined Compression Test
ASTM D2166
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Axial Strain - %
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Boring ID ‘@(Ft) Sampl’ype LL PL Pl Fines (%0) Description

NTE-6-MW 20 CARS 26 16 10 50.8 SANDY LEAN CLAY(CL)
N _
\ Specimen Failure Mode Specimen Test Data

Moisture Content (%): 18.3
Dry Density (pcf): 116
Diameter (in.): 1.90
Height (in.): 3.96
Height / Diameter Ratio: 2.08
Calculated Saturation (%0): 109.26
Calculated Void Ratio: 0.45
Assumed Specific Gravity: 2.7
Failure Strain (%): 10.33
Unconfined Compressive Strength (psf): 1658
Undrained Shear Strength (psf): 829
Strain Rate (in/min): 0.0800
Remarks:

Facilities | Environmental | Geotechnical | Materials



NISP NTE-NTW | GEI Job No. 2305857 1901 Sharp Point Dr Ste C
Terracon Project No. 20255003 Fort Collins, CO

Unconfined Compression Test
ASTM D2166
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Boring ID | pth (Ft) Sampl’ype LL PL Pl Fines (%0) Description
NTE-7 5 CARS 26 13 13 66.6 SANDY LEAN CLAY(CL)
Specimen Failure Mode Specimen Test Data
Moisture Content (%): 16.6
Dry Density (pcf): 112
Diameter (in.): 1.92
Height (in.): 3.93
Height / Diameter Ratio: 2.05
Calculated Saturation (%0): 89.44
Calculated Void Ratio: 0.50
Assumed Specific Gravity: 2.7
Failure Strain (%): 6.82
Unconfined Compressive Strength (psf): 2590
Undrained Shear Strength (psf): 1295
Strain Rate (in/min): 0.0800
Remarks:

Facilities | Environmental | Geotechnical | Materials



NISP NTE-NTW | GEI Job No. 2305857 1901 Sharp Point Dr Ste C
Terracon Project No. 20255003 Fort Collins, CO

Unconfined Compression Test
ASTM D2166
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Boring ID | pth (Ft) Sampl’ype LL PL Pl Fines (%0) Description
NTE-9 25 CARS 28 23 5 37.1 SILTY SAND(SM)
Specimen Failure Mode Specimen Test Data

Moisture Content (%): 17.3
Dry Density (pcf): 112
Diameter (in.): 1.93
Height (in.): 4.00
Height / Diameter Ratio: 2.08
Calculated Saturation (%0): 92.33
Calculated Void Ratio: 0.51
Assumed Specific Gravity: 2.7
Failure Strain (%): 2.46
Unconfined Compressive Strength (psf): 3145
Undrained Shear Strength (psf): 1572
Strain Rate (in/min): 0.0800
Remarks:

Facilities | Environmental | Geotechnical | Materials



Client Project

GEI Consultants, Inc. NISP NTE-NTW
724 Whalers Way, Suite H100 20255003-7
Fort Collins, CO

Date Received: 4/9/2024

Results from Corrosion Testing

Sample Location NTE-12 NTW-24 NTW-26 NTW-29
Sample Depth (ft.) 5 7.5 7.5 15
Water Soluble Sulfate (SO4), AASHTO T290, 870 804 210 879
(mg/kg)
Analyzed By: Chloe Lewis

Laboratory Supervisor

The tests were performed in general accordance with applicable ASTM and AASHTO test methods. This report is exclusively for the use of the client indicated above
and shall not be reproduced except in full without the written consent of our company. Test results transmitted herein are only applicable to the actual samples tested
at the location(s) referenced and are not necessarily indicative of the properties of other apparently similar or identical materials.



GEl Misc Lab Testing 4862 Innovation Dr Ste 104
GEI Job No. 2505320 | Thornton Seg F Fort Collins, CO 80525
Terracon Project No. 20265012

Particle-Size Distribution of Soils Using Sieve Analysis
ASTM D6913 - Single Set Method

US Sieve Opening in Inches | US Sieve Numbers | Hydrometer
2" 1" #38 #16 #30 #50 #140
3" 11/2" 3/4" 3/8" #4 #10 #20 #40 #60 #100 #200
100 9-A—9 404 —— !
90 ! : : : N
80 i i i i
70 fi z z z z
5 ! ! ! ! !
g 60 1 . ; . ;
'II 1 1 : 1 :
° : : : : '
°\ 50 1 1 : 1 E
40 | | e |
1 1 1 \ i
30 | | | |
20 1+ | | | |
10 i i i i i
0 H H H H H
100 10 1 0.1 0.01
Grain Size (mm)
Boring ID Depth (Ft.) Description USCS 9% Cobbles % Gravel % Sand % Fines
NTE-6-MW 7.5 0.0 0.0 11.1 88.9
Sieve % Finer Sieve % Finer Coefficients
S 100.0 #20 99.8 e
4" 100.0 #40 99.2 c
3" 100.0 #60 98.5 .
2" 100.0 #100 96.8 Y
11/2" 100.0 #140 94.4
1" 100.0 #200 88.9
3/4" 100.0 Grain Size Remarks
1/2" 100.0 Dioo 2.000
3/8" 100.0 Deo
#4 100.0 D3o
#10 100.0 Dio

Laboratory tests not valid if separated from original report Facilities | Environmental | Geotechnical | Materials



GEI Misc Lab Testing
GEIl Job No. 2505320 | Thornton Seg F
Terracon Project No. 20265012

4862 Innovation Dr Ste 104
Fort Collins, CO 80525

Particle-Size Distribution of Soils Using Sieve Analysis

ASTM D6913 - Single Set Method

US Sieve Opening in Inches | US Sieve Numbers | Hydrometer
2" 1" #8 #16 #30 #50 #140
3" 11/2" 3/4" 3/8" #4 # #20 #40 #60 #100 #200
100 Or T4 » —-— T
90 | : : : i
80 ! i i i i
70 fi z z z z
5 ! ! ! ! !
g 60 1 1 1 1 ;
'II 1 1 1 1 :
° : : : : '
°\ 50 1 1 1 1 E
40 | | e |
1 1 1 \ i
30 | | | |
20 1+ | | | |
10 | i i i i
0 H H H H H
100 10 1 0.1 0.01
Grain Size (mm)
Boring ID Depth (Ft.) Description USCS 9% Cobbles % Gravel % Sand % Fines
NTE-8 7.5 0.0 0.0 23.6 76.4
Sieve % Finer Sieve % Finer Coefficients
S 100.0 #20 99.9 e
4 100.0 #40 99.5 c
3" 100.0 #60 98.8 .
2" 100.0 #100 95.9 Y
11/2" 100.0 #140 90.3
1" 100.0 #200 76.4
3/4" 100.0 Grain Size Remarks
1/2" 100.0 D100 2.000
3/8" 100.0 Deo
#4 100.0 D3o
#10 100.0 Dio

Laboratory tests not valid if separated from original report

Facilities | Environmental | Geotechnical | Materials



GEI Misc Lab Testing
GEIl Job No. 2505320 | Thornton Seg F
Terracon Project No. 20265012

4862 Innovation Dr Ste 104
Fort Collins, CO 80525

Particle-Size Distribution of Soils Using Sieve Analysis

ASTM D6913 - Single Set Method

US Sieve Opening in Inches | US Sieve Numbers | Hydrometer
2" 1" #8 #16 #30 #50 #140
3" 11/2" 3/4" 3/8" #4 #10 #20 #40 #60 #100 #200
100 Q-,—-Q—Q— . ﬁ#\i 1 i 1 — i
: : : u\\ ! :
90 ! : \ |
80 11 i i i \ i
0 z z A
F. ] ] : : ]
§ oo | : : : \
'II 1 1 : : \ ]
° : : : : '
& 50 1 . : : \J'
40 | | e :
1 1 1 ) i
30 | | | |
20 1+ | | | |
10 i i i i i
0 H H H H H
100 10 1 0.1 0.01
Grain Size (mm)
Boring ID Depth (Ft.) Description USCS 9% Cobbles % Gravel % Sand % Fines
NTE-9 12.5 0.0 0.4 57.0 42.6
Sieve % Finer Sieve % Finer Coefficients
S 100.0 #20 95.1 e
C
4" 100.0 #40 90.3
3" 100.0 #60 83.7 .
U]
2" 100.0 #100 69.8
11/2" 100.0 #140 54.4
1" 100.0 #200 42.6
3/4" 100.0 Grain Size Remarks
1/2" 100.0 D1oo 9.500
3/8" 100.0 Dso 0.120
#4 99.6 D3o
#10 98.6 Dio

Laboratory tests not valid if separated from original report

Facilities | Environmental | Geotechnical | Materials



GEI Misc Lab Testing

4862 Innovation Dr Ste 104

GEI Job No. 2505320 | Thornton Seg F Fort Collins, CO 80525
Terracon Project No. 20265012

Particle-Size Distribution of Soils Using Sieve Analysis
ASTM D6913 - Single Set Method

US Sieve Opening in Inches | US Sieve Numbers | Hydrometer
2" 1" #38 #16 #30 #50 #140
3" 11/2" 3/4" 3/8" #4 #10 #20 #40 #60 #100 #200
100 O———— . > e g 1 e
! ! ! ~ !
90 ! ! ' i i
80 ||t i i i i
0 1 z z z '
5 ! ! ! ! !
g 60 1 . ; ; ;
i ' ' : : :
° : : : : '
& 50 1 . : : !
40 | | e |
1 1 1 \ i
30 | | | |
20 1+ | | | |
10 i i i i i
0 H H H H H
100 10 1 0.1 0.01
Grain Size (mm)
Boring ID Depth (Ft.) Description USCS 9% Cobbles % Gravel % Sand % Fines
NTE-14-MW 15 0.0 0.5 30.2 69.4
Sieve % Finer Sieve % Finer Coefficients
S 100.0 #20 95.1 e
C
4" 100.0 #40 92.5
3" 100.0 #60 89.6 .
U]
2" 100.0 #100 84.8
11/2" 100.0 #140 78.9
1" 100.0 #200 69.3
3/4" 100.0 Grain Size Remarks
1/2" 100.0 Dioo 9.500
3/8" 100.0 Deo
#4 99.5 D3o
#10 98.1 D1o

Laboratory tests not valid if separated from original report

Facilities | Environmental | Geotechnical | Materials



GEI Misc Lab Testing
GEIl Job No. 2505320 | Thornton Seg F
Terracon Project No. 20265012

4862 Innovation Dr Ste 104
Fort Collins, CO 80525

Particle-Size Distribution of Soils Using Sieve Analysis

ASTM D6913 - Single Set Method

US Sieve Opening in Inches | US Sieve Numbers | Hydrometer
2" " #8 #16 #30 #50 #140
3" 11/2" 3/4" 3/8" #4 #10 #20 #40 #60 #100 #200
100 S04 S T
90 : : : \ :
80 {11! i i i g4
70 E E E E
5 ! ! ! ! !
g 60 1 1 1 1 ;
'II 1 1 1 1 :
° : : : : '
°\ 50 1 1 1 1 E
40 | | e |
i i i ) i
30 | | | |
20 1+ | | | |
10 i i i i i
o LLL ! ! ! !
100 10 1 0.1 0.01
Grain Size (mm)
Boring ID Depth (Ft.) Description USCS 9% Cobbles % Gravel % Sand % Fines
NTE-15 7.5 0.0 0.0 22.0 78.0
Sieve % Finer Sieve % Finer Coefficients
5" 100.0 #20 99.1 e
4" 100.0 #40 97.1 c
3" 100.0 #60 93.7 .
U]
2" 100.0 #100 89.8
11/2" 100.0 #140 86.0
1" 100.0 #200 78.0
3/4" 100.0 Grain Size Remarks
1/2" 100.0 D1oo 4.750
3/8" 100.0 Deo
#4 100.0 D30
#10 99.7 Dio

Laboratory tests not valid if separated from original report

Facilities | Environmental | Geotechnical | Materials



Geotechnical Data Report
Thornton Water Segment F.2 — Issue For Bid
Fort Collins, Colorado

Appendix C Laboratory Corrosion Testing Results

C.1. Laboratory Corrosion Testing Summary Table

C.2. Field Resistivity Testing Summary Table

GEI Consultants, Inc.



Geotechnical Data Report
Thornton Water Segment F.2 — Issue For Bid
Fort Collins, Colorado

C.1. Laboratory Corrosion Testing Summary Table

GEI Consultants, Inc.



Thornton Water Project -
Segment F.2

Fort Collins, Colorado
February 2nd, 2026

Sample Identification

. . 1,2
Corrosion Testing

Sample Depth Sulfates Chlorides Resistivity
Boring (ft) (ppm) (ppm) (ohm-cm) pH Redox (mV) |[Sulfide (ppm)| Total Salts (ppm)
NTE-10-MW 2.5,5,10 402 1 1,600 8.3 214 ND 458
NTE-17-MW 7.5 2,100 9 1,200 7.7 246 ND 2265
NTE-20 7.5 18,476 NA NA NA NA NA NA
NTE-22-MW 7.5 10,460 NA NA NA NA NA NA
Notes:

1. "ND" indicates not detected.
2. "NA" indicates not tested.

GEI Consultants, Inc.

Appendix B



Geotechnical Data Report
Thornton Water Segment F.2 — 95% Design
Fort Collins, Colorado

C.2. Field Resistivity Testing Summary Table

GEI Consultants, Inc.



Geotechnical Data Report
Thornton Water Segment F.2 — Issue For Bid
Fort Collins, Colorado

C.2. Field Resistivity Testing Summary Table

GEI Consultants, Inc.



Thornton Water Project -
Segment F.2

Fort Collins, Colorado
February 2nd, 2026

Sample Identification

Sample Properties

Corrosion Classifications

Field Lab Resistivity Soil Group for Soil
Test ID Test Depth (ft.) | Geologic Classification Resistivity (Saturated) Resistivity Drainage Ability1 Corrosion Potential
(ohm-cm) (ohm-cm)

5 Lean Clay (CL) 3667 11} Poor Severely Corrosive

FR-1 10 Lean Clay (CL) 1953 v Poor Unusually Corrosive
15 Lean Clay (CL) 2183 1} Poor Severely Corrosive

20 Lean Clay (CL) 2834 1l Poor Severely Corrosive

5 Lean Clay (CL) 1034 [\ Poor Unusually Corrosive

10 Lean Clay (CL) 1168 1200 \Y Poor Unusually Corrosive

FR-2 15 szc\;f;aggiesla(r;i_vsvg)h 1293 IV Fair Unusually Corrosive
20 Poorly Graded Sand with 1341 \Y] Good Unusually Corrosive

Clay and Gravel (SP-SC)

5 Poorlyggid(:i_sszr;d with 1963 1\ Fair Unusually Corrosive

FR-3 10 Lean Clay (CL) 1513 [\ Poor Unusually Corrosive
15 Well-Gradgd Sand egh 1379 v Fair Unusually Corrosive

Clay.and)Gravel (SW-SC)

20 Shale 1302 1\ Poor Unusually Corrosive

5 Clayey Sand (SC) 1034 [\ Poor Unusually Corrosive

FR-A 10 Lean<Clay (CL) 1053 1600 I\ Poor Unusually Corrosive
15 Sandstone 1120 [\ Good Unusually Corrosive

20 Sandstone 1111 \Y, Good Unusually Corrosive

5 Silty Clay (CL-ML) 1187 [\ Poor Unusually Corrosive

FRS 10 Lean Clay (CL) 651 \Y Poor Unusually Corrosive
15 Clayey Sand (SC) 575 \Y Poor Unusually Corrosive

20 - 575 \Y] - Unusually Corrosive

Notes:

1. Drainage ability based on subsurface conditions near Test ID identified in the boring logs

GEI Consultants, Inc.

Appendix C



Technical Memorandum

724 Whalers Way e Fort Collins, CO 80525 e 970.373.3195

Via Email: Peter.brask@hdrinc.com

To: Peter Brask, PE, HDR Engineering, Inc.
From: Dylan Fawaz, PE

Date: August, 2026

Re: Geotechnical Desigh Memorandum

Thornton Water Segment F.2 — Issue For Bid
Fort Collins, Colorado
Project No.: 2505320

Mr. Brask,

This memorandum presents our geotechnical recommendations for the Thornton Water Pipeline Project
—Segment F.2. This study was conducted in general accordance with our Master Subconsultant
Agreement with HDR Engineering Inc., and project specific task order.dated September 10, 2025.

If you have any questions regarding the contentsof this memorandum, please contact the undersigned.
Sincerely,

GEI Consultants

Luke Hitchens, El Dylan Fawaz, PE
Staff Engineer Project Manager

Nate Soule, PE, PG
Vice President




Geotechnical Design Memorandum
Thornton Water Segment F.2 — Issue For Bid
Fort Collins, Colorado
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Geotechnical Design Memorandum
Thornton Water Segment F.2 — Issue For Bid
Fort Collins, Colorado

August, 202