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SECTION 1 – INTRODUCTION  

1.1 Purpose and Objective 

The purpose of this Thornton Justice Center Facilities Data Report Addendum No. 3 

(Addendum) is to present site and geotechnical data collected subsequent to completion 

of the Phase II remediation work.  Information presented in this Addendum supplements 

data presented in the preceding RJH Consultants, Inc. (RJH) data reports (2015, 2016, 

2018), and was collected to support concept-level and final design of expansive subgrade 

mitigation measures associated with Phase III. 

Information regarding evaluation of mitigation concepts are presented in the Draft Phase 

III Concept Memorandum (RJH, 2022).   

1.2 Background 

The City of Thornton (Thornton) retained RJH to provide engineering services to 

evaluate expansive soil and bedrock conditions, and to assist in implementing 

mitigation measures to reduce the impact of expansive materials.  The Thornton Justice 

Center (Justice Center) is located at 9551 Civic Center Drive in Thornton, Colorado 

and is comprised of a police building, courts building, bi-level parking structure, 

parking areas, and landscape areas.  The Justice Center is located east of Interstate 25, 

west of Civic Center Drive, north of Thornton Parkway, and south of Croke Lake as 

shown on Figure 1.1.   

The overall project was divided into three primary phases.  Phase I mitigation was 

generally around the courts building located at the southern extent of the Justice Center.  

Phase II mitigation was located around the west side of the police building and lower 

parking lot.  Phase III mitigation will address areas east of the police building, Memorial 

Plaza, and the upper parking area.  The data collected during Phase I was provided in the 

Thornton Justice Center Facilities Data Report (RJH, 2015) and Thornton Justice Center 

Facilities Data Report, Addendum No. 1 (RJH, 2016).  Phase I construction was 

completed in fall 2017.  

The data collected during Phase II was provided in Thornton Justice Center Facilities 

Data Report Addendum No. 2 (RJH, 2018).  Phase II construction was completed in 

October 2020. 
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This Phase III investigation provides additional subsurface data needed to support project 

design of the deep foundation required at the mechanically stabilized earth retaining wall 

at the north side of the upper parking area (MSEW-2), the collection trench at the east 

side of the upper parking area and Memorial Plaza, and the upper parking area (Project). 

1.3 Scope of Services 

RJH performed the following services as a part of the data collection task for Phase III: 

• Prepared for field work, which included creating a Project-specific Health and 

Safety Plan, developing an exploration plan, and coordinating underground 

utility locates. 

• Performed a subsurface exploration, and provided a field engineer to observe and 

document site conditions and subsurface conditions. 

• Performed quality assurance of collected samples and draft boring logs. 

• Performed laboratory testing on select soil and bedrock materials. 

• Prepared final boring logs based on field logs, quality assurance, and laboratory 

test results. 

• Prepared this Addendum. 

1.4 Authorization and Project Personnel 

This work was performed in general accordance with the terms and conditions of 

Purchase Order Number 2101396 between Thornton and RJH dated August 27, 2021.  

The following personnel from RJH are responsible for the work contained in this Addendum:  

Project Manager, Geotechnical Engineer:    Robert Huzjak, P.E.  

Project Engineer, Civil Engineer:   Nicole Alizadeh, P.E. 

Staff Geological or Geotechnical Engineers:   Claire Stewart, E.I.  

Jake Weems, E.I. 
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SECTION 2 – SITE INVESTIGATIONS AND EXPLORATIONS 

2.1 General 

The first stage of field work for the site investigation began on November 15, 2021 and 

concluded on November 20, 2021.  The site investigation work consisted of: 

• Drilling, sampling, and logging eight boreholes around the eastern perimeter of the 

Justice Center, in parking lots, sidewalks, and landscaped areas near MSEW-2. 

The second stage of field work occurred on January 3, 2022 and consisted of drilling, 

sampling, and logging two boreholes in Memorial Plaza. 

2.2 Subsurface Exploration 

RJH retained Elite Drilling Services, LLC (Elite) of Denver, Colorado to provide drilling 

equipment and services.  An RJH geotechnical engineer was on-site during drilling.  Ten 

borings were drilled for the Project.  B-601 through B-607B were performed during the 

first stage of field work, and B-608 and B-609 were performed during the second stage of 

field work.  B-607A was abandoned after drilling approximately 46.0 feet below the 

ground surface (bgs) because coring equipment could not be retrieved from the bottom of 

the boring.  B-607B was drilled approximately 5.0 feet north of B-607A to complete 

sampling to a depth of approximately 50.0 feet.  Groundwater was not encountered in the 

borings.  The horizontal coordinates and ground surface elevations at the boring locations 

are provided in Table 2.1 and the approximate boring locations are shown on Figure 2.1.  

Logs of each boring are provided in Appendix B.2. 
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TABLE 2.1 

SUMMARY OF BORINGS 

 

Boring ID(1) 

 

 
 

Northing 
(ft)(2) 

Easting 
(ft)(2) 

Ground 
Surface 

Elevation 
(ft)(3) 

Estimated Top 
of Bedrock 

(ft) 

Total Boring 
Depth 

(ft) 

B-601 1196459.73 3145241.9 5438.68 Not Encountered 10.0 

B-602 1196406.83 3145245.7 5437.27 6.0 10.0 

B-603 1196332.23 3145248.1 5436.29 3.5 10.0 

B-604 1196222.91 3145246.4 5436.54 2.2 10.0 

B-605 1196158.09 3145238.2 5437.67 6.0 10.0 

B-606 1196496.12 3145233.1 5435.02 18.8 53.0 

B-607A 1196447.31 3145146.8 5424.48 8.9 46.0 

B-607B 1196454.78 3145146.8 5425.00 8.9 49.0 

B-608 1196140.49 3145254.52 5437.67 5.7 8.5 

B-609 1196096.80 3145266.18 5437.67 7.1 10.0 

Notes: 
1. Boring locations are approximate and were located using a handheld GPS. 
2. Modified Colorado State Plane NAD83, North Zone. Conversion factor is 0.999721940. 
3.  Vertical Datum is North American Vertical Datum of 1988. 
4.  Ground surface elevations are approximate and based on survey data collected as part of the 

Phase I investigation. 

Elite used a track-mounted Mobile B48X drill rig to advance B-601 through B-607B.  

In addition, a CME-550X rubber tire all-terrain vehicle mounted rig was used to 

advance B-607B from 41.0 to 49.0 feet bgs after the track-mounted drill rig became 

inoperable.  Elite used a Geoprobe 6620DT tracked drill rig to advance B-608 and B-

609.  Borings were advanced through soil and bedrock using 5.75-inch outside diameter 

(O.D) (3.0-inch inside diameter [I.D.]), 6-inch O.D. (3.25-inch I.D.) or 7.625-inch O.D. 

(3.75-inch I.D.) hollow-stem augers (HSA).  HSA samples were generally obtained at 

2.5- or 5.0-foot intervals using the following methods: 

• 1.375-inch I.D. (2.0-inch O.D.) standard split-spoon sampler (American Society 

for Testing and Materials International [ASTM] D1586).  These samples are 

denoted with the prefix “S” on the boring logs. 

• 2.5-inch I.D. (3.0-inch O.D.) ring-lined split barrel (Modified California) 

sampler (ASTM D3550).  These samples are denoted with the prefix “MC” on 

the boring logs. 

B-606 and B-607A were advanced through bedrock using 3-inch O.D. (1.875-inch I.D.) 

NQ wireline coring.  B-607B was advanced through bedrock using HSA because coring 

equipment was abandoned in B-607A. 
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A Standard Penetration Test (SPT) was performed in general accordance with ASTM 

D1586 at the location of each split-spoon sample.  At each SPT location, RJH recorded a 

“standard penetration resistance” or SPT N-value.  The SPT N-value equals the number 

of blows that are required from a 140-pound hammer dropped 30 inches to drive a 

standard split-spoon sampler from 6 to 18 inches into the native soil or bedrock.  The 

SPT N-values presented in this Addendum have not been adjusted to account for 

overburden pressures, hammer energy, etc.  Sampler refusal was defined as 50 blows for 

less than 6 inches of penetration prior to advancing 18 inches.  Some sample locations 

encountered refusal prior to advancing 18 inches.  A summary of SPT N-values is 

presented in Table 2.2 

TABLE 2.2 

SUMMARY OF SPT N-VALUES 

 

Geologic Unit 
Number  
of Tests 

Number of Tests 
Reporting Refusal 

Minimum  
N-Value 

Maximum  
N-Value 

Average  
N-Value 

Fill 21 0 4 20 11 

Denver Formation 19 2 11 43 24 

Notes:       
1. The presented N-values are field measurements and were not adjusted to account for overburden 

pressures, hammer energy, etc.  
2. Blow counts obtained while advancing Modified California samplers (10 samples) are not included 

in the tabulated data.  
3. Tests that reported N-value as refusal (2 samples) were omitted while identifying the maximum and 

calculating the average. 

Hammer blow counts were recorded for each 6-inch interval of penetration while 

advancing Modified California samplers.  These blow counts differ from SPT data; 

however, blow counts can be used to monitor the relative consistency (i.e., soil stiffness 

or density) of the sampled materials.  Hammer blow counts measured when advancing 

Modified California samplers are presented on the boring logs and figures but do not 

appear in the text or tables of this Addendum.   

Bedrock was sampled continuously in B-606 and B-607A using NQ-size (1.875-inch core 

diameter, 3-inch hole diameter) wireline rock coring techniques in general accordance 

with ASTM D2113.  Bedrock core runs ranged in length from 0.5 to 5.0 feet and were 

generally 5 feet. 

Sampling in B-607B began at a depth of 20.0 feet bgs.  This depth was selected to 

correlate bedrock material properties obtained from Modified California samplers, and 

standard split-spoon samplers in B-607B to coring information obtained in B-607A. 
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Borings were backfilled with cement-bentonite grout.  Borings advanced through 

landscaped areas were capped with soil cuttings and borings advanced through 

pavements were capped with ready-mix concrete or asphalt.   

2.3 Logging and Sample Package Procedures 

RJH observed drilling procedures, recorded relevant drilling information, photographed 

and visually classified the soil and bedrock samples, and prepared a field log of each 

boring.  Photographs of selected site and boring activities are presented in Appendix A.  

In the field, soil samples were classified in general accordance with ASTM D2488 

(visual-manual method) and rock samples were classified in general accordance with the 

U.S. Bureau of Reclamation (USBR) Engineering Geology Field Manual (USBR, 2001). 

Collected soil samples were packaged and transported in general accordance with ASTM 

D4220.  Recovered split-spoon samples were placed in sealed plastic bags to help 

preserve the natural moisture content of the material.  Samples recovered from Modified 

California samplers were kept in brass liners that were capped and sealed with vinyl tape.    

Bedrock core samples were photographed, logged, and placed in wooden core boxes.  

Core samples were wrapped in plastic to help preserve the natural moisture content, and 

some core samples were also wrapped with tape to maintain the samples in compression 

for possible laboratory testing.   

RJH prepared final boring logs based on field and laboratory classifications, quality 

assurance review of samples, and indirect observations (i.e., drill chatter, drill resistance, 

etc.) as appropriate.  Between recovered samples, the lithology presented on the boring 

logs is interpreted.  Explanations of the soil and rock descriptors used on the boring logs 

are presented in Appendix B.1.  Boring logs are provided in Appendix B.2.   
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SECTION 3 – LABORATORY TESTING 

Laboratory tests were performed on select samples of soil and bedrock collected during 

the subsurface exploration.  RJH retained Advanced Terra Testing of Lakewood, 

Colorado to perform the laboratory tests.  The tests consisted of: 

• Ten natural moisture content and density tests (ASTM D2216 and ASTM D7263). 

• Six Atterberg limits tests (ASTM D4318). 

• Two grain-size analyses (ASTM D6913). 

• Two grain-size analyses with hydrometer (ASTM D7928 and ASTM D6913). 

• Three minus No. 200 sieve analyses (ASTM D1140). 

• Five swell-consolidation tests (ASTM D4546 Denver Method Pre-2008). 

• Four unconfined compressive strength (UCS) tests (ASTM D7012). 

Laboratory test results are provided in Appendix C and are summarized in Table 3.1.  

Atterberg limits and grain-size analysis test results are presented graphically on Figures 

3.1 and 3.2, respectively. 
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TABLE 3.1 

SUMMARY OF LABORATORY TEST RESULTS 

 

Boring ID 
 

Sample ID 
 

Top 
Depth 

(ft) 

Bottom 
Depth 

(ft) 

USCS Classification 
(Group Symbol) or 

Bedrock Description(1) 

 

Moisture 
Content 

(%) 

Dry Unit 
Weight 

(pcf) 

Atterberg Limits Gradation Swell / Consolidation(2) 

Unconfined 
Compression 

Strength 
(psf) 

Liquid 
Limit 
(%) 

Plasticity 
Index, PI 

(%) 

Gravel (<3” 
to >#4)  

(%) 

Sand (<#4 
to >#200) 

(%) 

Fines (<#200) (%) 

Inundation 
Pressure 

(pcf) 

Swell / 
Consolidation 

(%)(3) 

Silt (<#200 
to >0.002 

mm)  
(%) 

Clay 
(<0.002 

mm)  
(%) 

Fill 

B-602 S-1 1.0 2.5 Clayey Sand (SC)     0 53     

B-603 S-1 1.0 2.5 Fat Clay (CH)   52 33 1 7      

B-607A S-1 1.0 2.5 Fat Clay with Sand (CH)     2 14     

B-605 S-2 3.5 5.0 Sandy Fat Clay (CH)   57 38 6 28      

B-607A MC-3 6.5 7.0 Fat Clay with Sand (CH) 23.4 96.6 56 39    2700 -0.53  

B-607A MC-3 7.0 7.5 Fat Clay with Sand (CH) 23.1 102.0        3435 

B-606 MC-4 9.5 10.0 Lean Clay with Sand (CL) 22 103.5 49 34    210 0.70  

Denver Formation 

B-604 S-3 6.0 7.5 Claystone     0 3 97    

B-606 MC-7 21.0 21.5 Claystone 20.4 104.7        5379 

B-607A NQ-2 22.6 23.1 Claystone 18.9 108.1 68 43       

B-607A NQ-6 35.0 35.6 Clayey Sandstone 19 110.3   0 55 45 5989 -0.14  

B-606 NQ-5 42.0 42.4 Claystone 15.7 117.0        20541 

B-606 NQ-5 42.4 42.8 Claystone 16.2 111.7 59 30 0 15 85 3578 1.44  

B-606 NQ-7 50.7 51.2 Claystone 18.2 111.4      4600 0.41  

B-606 NQ-7 50.7 51.2 Claystone 16.1 113.7        8971 

1. Based on visual/manual classification and laboratory test results. 
2. Tests performed using ASTM D4546 Pre-2008 Denver Method. 
3. Positive values indicate swell and negative values indicate consolidation. 
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SECTION 4 – SUBSURFACE CONDITIONS 

4.1 General  

Ten geotechnical borings were drilled for this phase of work and encountered materials 

similar to those identified in borings from previous phases.  Boring locations are 

presented on Figure 2.1, and boring logs are in Appendix B.  Subsurface Sections A and 

B are presented on Figures 4.2 and 4.3 respectively, and an explanation of the subsurface 

sections is provided on Figure 4.1.  Subsurface materials encountered in the borings 

consisted of pavement, fill, and bedrock.  Bedrock was encountered in all borings except 

for B-601, which was located in MSEW-2 fill.  Descriptions of the materials encountered 

near the collection trench, the upper parking area, and MSEW-2 are provided in the 

following sections.   

Groundwater was not encountered in the borings drilled for Phase III.  A water level 

measurement was recorded at 10.1 feet bgs in B-606, but is considered to represent the 

level of drilling fluids within the borehole. 

4.2  Collection Trench 

B-601 through B-605, B-608, and B-609 are considered collection trench borings.  These 

borings were selected based on the general location near the concept-level alignment for 

a collection trench in the east side of the upper parking area.     

4.2.1 Fill 

Fill was encountered in all of the collection trench borings during Phase III.  The top of 

fill ranged from 0.5 to 0.9 feet bgs, and the bottom of fill ranged from 2.2 to 10.0 feet 

bgs.  Fill near the collection trench primarily consisted of medium to high plasticity clay 

with various amounts of sand and gravel sized particles.  Visual classification included 

fat clay with sand, fat clay, sandy fat clay, sandy lean clay, and lean clay.  Sand content 

typically ranged from 5- to 45-percent, and gravel content was typically less than 10-

percent with a maximum particle size of 0.75-inch.  The stiffness of the fill ranged from 

soft to hard and was typically medium stiff to stiff.   

Coarse-grained fill was encountered in B-602 at a depth from 0.9 to 4.3 feet and in B-609 

at a depth from 0.5 to 2.5 feet and consisted of clayey sand.  The coarse-grained fill was 

medium dense and the maximum particle size was about 1.25-inches.   
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Unconfined compression strength from pocket penetrometer ranged from 0.75 to 4.25 tons 

per square foot (tsf) and was typically 2.0 tsf.  The apparent moisture content of fill was 

generally dry to moist.  Reaction with hydrochloric acid was typically weak to strong.  

Index testing was performed on three samples of fill near the collection trench, and the 

results included: 

• Liquid limit ranging from 52 to 57 percent with an average of 55 percent. 

• Plasticity index ranging from 33 to 38 percent with an average of 36 percent. 

• Fines content ranging from 47 to 92 percent with an average of 69 percent.  

• Sand content ranging from 7 to 53 percent with an average of 29 percent. 

• Gravel content ranging from 0 to 6 percent with an average of 2 percent. 

4.2.2 Denver Formation Bedrock 

Denver Formation bedrock was encountered in all of the collection trench except in B-

601 which was located in MSEW-2 fill.  The top of bedrock ranged from 2.2 to 7.1 feet 

bgs.  The bottom of bedrock extended to the bottom of each boring except in B-601.  

Denver Formation near the collection trench was classified as medium to high plasticity 

claystone.  Sand content was typically less than 10-percent with no gravel.  Weathering 

ranged from moderately weathered to decomposed and was typically very intensely 

weathered.  Fracturing could not be identified in the bedrock samples near the collection 

trench because samples were obtained using split-spoon or Modified California samplers 

and were disturbed.  Unconfined compression strength from pocket penetrometer ranged 

from 2.0 to greater than 4.5 tsf and were typically 3.0 to 4.0 tsf.  The apparent moisture 

content was generally dry to moist.  Occasional iron staining and calcium seams and 

nodules were present in bedrock.  The Denver Formation was typically light brown to 

light gray to gray, and the bedrock hardness was very soft. 

One grain-size analysis test was performed on a sample of the Denver Formation near the 

collection trench, and resulted in 97 percent fines content and 3 percent sand content. 

4.2.3 Previous Investigations 

Phase III geotechnical data near the collection trench is generally in agreement with 

geotechnical data near the collection trench from Phase II.  Phase II geotechnical data 

generally classified fill with lower plasticity and bedrock as less weathered than Phase 

III.  Figure 2.1 presents the location of previously drilled borings near the proposed 
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collection trench which include B-303A and B-305.  The subsurface conditions in B-

303A consisted of asphalt pavement from 0.0 to 0.4 feet, fill from 0.4 to 2.6 feet, and 

bedrock extending from 2.6 feet to the bottom of the boring at 20.5 feet.  The subsurface 

conditions in B-305 consisted of concrete pavement from 0.0 to 0.5 feet, fill from 0.5 to 

12.0 feet, and bedrock extending from 12.0 feet to the bottom of the boring at 19.7 feet.  

Fill near the collection trench from Phase II primarily consisted of low to medium 

plasticity fine-grained material with soil classifications of sandy lean clay, lean clay with 

gravel, and lean clay.  One medium to high plasticity fine-grained material classified as 

fat clay with sand.  Fine-grained material ranged from very soft to stiff and was typically 

medium stiff to stiff.  Fine-grained fill generally consisted of 25 to 35 percent sand and 

less than 10 percent gravel.  Some of the fill consisted of coarse-grained material with the 

classification of clayey sand.  Coarse-grained material was medium dense.  Fill was moist 

to very moist with some claystone fragments in the soil matrix.  Unconfined compression 

strength from pocket penetrometer ranged from 1.0 to 1.5 tsf.  

Denver Formation bedrock near the collection trench from Phase II was classified as low 

to high plasticity claystone.  Sand content was typically less than 10 percent with no 

gravel content.  Weathering ranged from fresh to intensely weathered and was typically 

classified as moderately to intensely weathered.  Rock hardness classified as very soft 

rock.  Occasional iron staining and calcium seams and nodules were present in bedrock. 

Groundwater was not encountered in the borings.  

4.3 Upper Parking Area 

No borings drilled for this phase of work were considered within the area identified as the 

upper parking area; however, a discussion of data from previous investigations for the 

upper parking area is provided below.   

4.3.1 Previous Investigations 

Figure 2.1 presents the location of previously drilled borings near the upper parking area, 

which include B-303B(P), B-304(P), B-103(P), and B-104(P).  The subsurface conditions 

typically consisted of pavement from 0.0 to 0.5 feet over fill that extended from 10.5 to 

32.8 feet, and bedrock below the fill to the bottom of each boring, which ranged from 

15.0 to 50.0 feet.  Generally, the top of rock elevation decreased from east to west.  

Fill beneath the upper parking area was primarily classified as medium to high plasticity 

fine-grained material with soil classifications of fat clay with sand, sandy fat clay, and fat 
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clay, with some low to medium plasticity fine-grained material that classified as lean 

clay, sandy lean clay, and lean clay with sand.  Fine-grained material ranged from soft to 

very stiff and was typically medium stiff to stiff.  Fine-grained fill generally consisted of 

20 to 30 percent sand and less than 5 percent gravel.  Some of the fill was classified as 

coarse-grained material with the soil classifications of poorly graded sand with clay and 

gravel, clayey sand with gravel, well graded sand with silt and gravel, clayey sand, silty 

sand with gravel, and well graded sand with clay and gravel.  Coarse-grained material 

was medium dense to very dense and was typically medium dense.  Fill was typically 

slightly moist to moist with some claystone fragments in the soil matrix.  Unconfined 

compression strength from pocket penetrometer ranged from 1.5 to 3.2 tsf and were 

typically 2.0 tsf. 

Denver Formation bedrock beneath the upper parking area was primarily classified as 

low to high plasticity claystone with some classifications of low to medium plasticity 

silty claystone.  Plasticity of claystone beneath the upper parking area from previous 

investigations was based on laboratory test results and visual classification.  Sand content 

was typically less than 10 percent with no gravel content.  Weathering ranged from fresh 

to intensely weathered and was typically moderately weathered.  Bedrock hardness was 

very soft.  Unconfined compression strength from pocket penetrometer was greater than 

4.5 tsf.  Occasional iron staining on fracture surfaces and calcium seams and nodules 

were present in bedrock.  Groundwater was not encountered in the borings.  

4.4 MSEW-2  

B-606, B-607A, and B607B are considered MSEW-2 borings.  The locations of these 

borings were generally in the vicinity of existing MSEW-2 and were selected to evaluate 

the subsurface conditions in the vicinity of the wall.  The subsurface conditions in B-

607B from 0.0 to 20.0 feet are considered to be the same as the subsurface conditions 

encountered in B-607A because B-607B was located about five feet north of B-607A. 

4.4.1 Fill 

Fill was encountered in all of the MSEW-2 borings, which were drilled on the downslope 

(north) side of the MSEW-2 within a sloped, landscaped area.  Fill was encountered at 

the ground surface, and the bottom of fill ranged from 8.9 to 18.8 feet bgs.  Fill near 

MSEW-2 primarily consisted of medium to high plasticity fine-grained clay with soil 

classifications of lean clay with sand, fat clay with sand, sandy lean clay, and sandy fat 

clay.  Stiffness ranged from medium stiff to hard and was typically stiff to very stiff.  

Sand content typically ranged from 10 to 35 percent, and gravel content was typically 
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less than 10 percent with a maximum particle size of about 1.25-inches.  Unconfined 

compression strength from pocket penetrometer ranged from 2.0 to 4.5 tsf and was 

typically 3.0 tsf.  The apparent moisture content of fill was generally dry to moist.  

Reaction with hydrochloric acid was typically weak to strong.  

Laboratory testing was performed on four samples of fill near MSEW-2, and the results 

included: 

• Moisture content ranging from 22.0 to 23.4 percent with an average of 22.8 

percent. 

• Dry unit weight ranging from 97 to 104 pounds per cubic foot (pcf) with an 

average of 101 pcf. 

• Liquid limit ranging from 49 to 56 percent with an average of 53 percent. 

• Plasticity index ranging from 34 to 39 percent with an average of 37 percent. 

• Fine content of 84 percent, sand content of 14 percent, and gravel content of 2 

percent.  

• Consolidation of -0.53 percent with inundation pressure of 2,700 pounds per 

square foot (psf) and swell of 0.70 percent with inundation pressure of 210 psf. 

• Unconfined compression strength of 3,435 psf. 

4.4.2 Denver Formation Bedrock 

Denver Formation bedrock was encountered in all of the MSEW-2 borings.  The top of 

bedrock ranged from 8.9 to 18.8 feet bgs, and bedrock extended to the bottom of each 

boring.  Denver Formation near MSEW-2 primarily consisted of medium to high 

plasticity claystone.  Sand content was typically less than 10 percent with no gravel 

content.  A thin layer of clayey sandstone was encountered at B-606 from elevation (El.) 

5390.1 to El. 5388.9 (44.9 to 46.1 feet bgs) and El 5389.9 to El. 5387.7 (34.6 to 36.8 feet 

bgs) at B-607A.  The fines content of clayey sandstone ranged from 25- to 50-percent and 

consisted of low to medium plasticity fines.  A layer of sandstone was encountered in B-

607B from El. 5382.5 to El. 5376.3 (42.5 to 48.7 feet bgs).  The fines content of 

sandstone ranged from 5- to 15-percent and consisted of low to medium plasticity fines.  

Gravel was not present in bedrock.  Weathering ranged from fresh to decomposed with 

claystone typically ranging from moderately to intensely weathered, and coarse-grained 

bedrock typically ranging from slightly to intensely weathered.  Reduction of weathering 

intensity was not apparent with depth.  Fracturing density ranged from unfractured to 

very intensely fractured.  Claystone was typically slightly to moderately fractured, and 
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coarse-grained bedrock was typically slightly fractured.  Pattern of fracturing density was 

not apparent with depth.  Randomly oriented fractures were noted throughout the 

claystone bedrock.  Bedrock hardness ranged from soft to very soft.  Unconfined 

compression strength from pocket penetrometer ranged from 3.0 to 4.0 tsf.  The apparent 

moisture content of the bedrock was generally dry to moist.  Occasional iron staining and 

calcium seams and nodules were present in bedrock with trace manganese staining.  The 

bedrock was typically light brown to light gray to gray. 

Laboratory testing was performed on seven samples of the Denver Formation near 

MSEW-2, and the results included: 

• Moisture content ranging from 15.7 to 20.4 percent with an average of 17.8 

percent. 

• Dry unit weight ranging from 105 pcf to 117 pcf with an average of 111 pcf. 

• Liquid limit ranging from 59 to 68 percent with an average of 64 percent. 

• Plasticity index ranging from 30 to 43 percent with an average of 37 percent. 

• Clayey sandstone fines content of 45 percent, sand content of 55 percent, and no 

gravel content.  

• Claystone fines content of 85 percent, sand content of 15 percent, and no gravel 

content. 

• Consolidation of -0.14 percent with inundation pressure of 5,989 psf, swell of 

1.44 percent with inundation pressure of 3,578 psf, and swell of 0.41 percent with 

inundation pressure of 4,600 psf. 

• Unconfined compression strength of claystone specimens ranging from 5,379 psf 

to 20,541 psf with an average of 11,630 psf. 

4.4.3 Previous Investigations 

Phase III geotechnical data near MSEW-2 is generally in agreement with geotechnical 

data near the MSEW-2 from Phase II.  Phase II geotechnical data generally classified fill 

with less sand content and softer stiffness and bedrock as slightly less weathered than 

Phase III.  Figure 2.1 presents the location of previously drilled borings near MSEW-2 

which include B-301(P), B-501, B-502, and B-503.  B-501 and B-503 were drilled on the 

upslope (south) side of MSEW-2 within the upper parking area while B-301(P) and B-

502 were drilled on the downslope (north) side of the MSEW-2 within a sloped, 

landscaped area.  Depth of fill is greater at B-501 and B-503 than at B-301(P) and B-502 
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because the borings on the upslope side of the wall advanced through MSEW-2 backfill, 

and foundation fill and borings on the downslope side of the wall advanced through 

foundation fill only.  However, geotechnical data of the MSEW-2 backfill was similar to 

the foundation fill, and the soils were grouped together as one unit.  The subsurface 

conditions of the Phase II borings typically consisted of asphalt pavement from 0.0 to 0.7 

feet (for B-501 and B-503) over fill that extended to bottom depth ranging from 9.5 to 

32.0 feet, and bedrock below the fill to the bottom of each boring which ranged from 29.0 

to 51.0 feet.  

Fill near MSEW-2 from Phase II primarily consisted of medium to high plasticity fine-

grained material with soil classifications of fat clay, fat clay with sand, and sandy fat clay 

with one soil classification of lean clay.  Fine-grained material ranged from very soft to 

very stiff and was typically medium stiff.  Fine-grained fill generally consisted of 15 to 

25 percent sand and less than 10 percent gravel.  Coarse-grained fill was encountered in 

B-503 from 29.5 to 32.0 feet and consisted of clayey sand.  Coarse-grained material was 

medium dense.  Fill was typically moist to very moist with some claystone fragments in 

the soil matrix.  Reaction to hydrochloric acid was typically weak to strong.  Unconfined 

compression strength from pocket penetrometer ranged from less than 0.5 to 3.0 tsf and 

was typically 1.5 tsf. 

Denver Formation bedrock near MSEW-2 from Phase II was classified as medium to 

high plasticity claystone.  Sand content was typically less than 10 percent with no gravel 

content.  Weathering ranged from slightly to very intensely weathered and was typically 

classified as moderately weathered.  Rock hardness classified as very soft rock.  

Unconfined compression strength from pocket penetrometer ranged from 2.5 to greater 

than 4.5 tsf and was typically 4.0 tsf.  Iron and manganese staining was common on 

discontinuity surfaces.  Groundwater was not encountered in the borings during Phase II.  
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SECTION 5 – LIMITATIONS  

This Addendum has been prepared for the exclusive use of RJH and Thornton to support 

mitigation work around the east side of the police building, Memorial Plaza, and the 

upper parking area.  RJH is not responsible for technical interpretations of this data by 

others.  RJH has endeavored to conduct our professional services for this Project in a 

manner consistent with a level of care and skill ordinarily exercised by members of the 

engineering profession currently practicing in Colorado under similar conditions as this 

Project.  RJH makes no other warranty, expressed or implied.    

The methods used in this investigation indicate subsurface conditions only at the specific 

locations, where samples were obtained, only at the time they were obtained, and only to 

the depths penetrated.  Samples cannot be relied on to accurately reflect variations in 

subsurface conditions that may exist between sampling locations.  

The nature and extent of variations between borings may not become evident until 

construction.  Timely and comprehensive observation and evaluation of actual subsurface 

conditions, supported by appropriate field and laboratory testing, will be critical during 

construction as variations from anticipated subsurface conditions may be encountered. 
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APPENDIX A 

 
PHOTOGRAPHS 

  



 
Photograph 1: B-601 S-1 from 1.0 to 2.5 feet below ground surface (bgs). Typical split 

spoon sample of asphalt pavement. 

 

 
Photograph 2: B-602 S-1 from 1.0 to 2.5 feet bgs. Typical split spoon sample of fill 

classified as sandy fat clay.  
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Photograph 3: B-606 S-5 from 13.5 to 15.0 feet bgs. Typical split spoon sample of fill 

classified as fat clay with sand.  

 

 
Photograph 4: B-605 S-2 from 3.5 to 5.0 feet bgs. Typical split spoon sample of fill 

classified as fat clay.   
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Photograph 5: B-603 S-1 from 1.0 to 2.5 feet bgs. Typical split spoon sample of fill 

classified as lean clay.  

 

 
Photograph 6: B-604 S-3 from 6.0 to 7.5 feet bgs. Typical split spoon of Denver 

Formation classified as intensely to very intensely weathered claystone.  
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Photograph 7: B-607A S-5 from 13.5 to 15.0 feet bgs. Typical split spoon sample of 

Denver Formation classified as moderately to intensely weathered claystone.  

 

 
Photograph 8: B-606 NQ-2 from 28.0 to 32.5 feet bgs. Typical NQ core run of Denver 

Formation classified as slightly to intensely weathered claystone. 

A 

A 
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Photograph 9: B-607A NQ-3 from 26.8 to 29.0 feet bgs. Typical NQ core run of Denver 

Formation classified as moderately weathered to decomposed claystone. 

 

 
Photograph 10: B-606 NQ-6 from 43.0 to 48.0 feet bgs. Typical NQ core run of Denver 

Formation classified as moderately to very intensely weathered claystone from 43.0 to 

44.9 feet and 46.1 to 48.0 feet and fresh to slightly weathered clayey sandstone from 44.9 

to 46.1 feet. 

A 

A 
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Photograph 11: B-607A NQ-1 through NQ-6 from 16.5 to 38.0 feet bgs. B-607A Core 

Box 1 of 2 of Denver Formation typically classified as moderately to very intensely 

weathered claystone. 

 

 
Photograph 12: B-607B S-5 from 48.5 to 49.0 feet bgs. Typical split spoon of Denver 

Formation classified as moderately to intensely weathered sandstone.  
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APPENDIX B 

 
BORING LOGS 

 
B.1 RJH SOIL AND ROCK DESCRIPTORS 

B.2 BORING LOGS 
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RJH ROCK AND SOIL DESCRIPTORS 

 

 

  



14-2-26_Soil_and_Rock_Descriptors.doc.docx 

SOIL CLASSIFICATION FLOWCHARTS AND DESCRIPTION CRITERIA 
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TABLE 1.1 
CRITERIA FOR DESCRIBING SOIL STRUCTURE(1) 

 
Description Criteria 

Stratified Alternating layers of varying material or color with layers greater than or equal 
to 1/4 inch thick (6 mm)  

Laminated Alternating layers of varying material or color with layers less than 1/4 inch thick 
(6 mm) 

Fissured Breaks along definite plates of fracture with little resistance to fracturing 
Slickensided Fracture planes appear polished or glossy, sometimes striated 
Blocky Cohesive soil that can be broken down into small angular lumps which resist 

further breakdown 
Lensed Inclusion of small pockets of different soils, such as small lenses of sand 

scattered through a mass of clay 
Homogeneous Same color and appearance throughout 
Note: 
1. Modified from ASTM D 2488 Description and Identification of Soils (Visual-Manual Procedure) and differ 

from the U.S. Bureau of Reclamation Engineering Geology Field Manual (2001).  
 

TABLE 1.2 
RELATIVE DENSITY OF SANDS ACCORDING TO RESULTS OF  

STANDARD PENETRATION TEST(1) 
 

Number of Blows N Relative Density 

0-4 Very Loose 
5-10 Loose 
11-30 Medium 
31-50 Dense 

Over 50 Very Dense 
Note:  
1. Modified from Terzaghi, Peck, and Mesri (1996). 

 
TABLE 1.3 

GUIDE FOR STIFFNESS OF FINE-GRAINED SOILS(1) 
 

Description 
 

Criteria 
 

Estimated 
Unconfined 

Compressive 
Strength 

(TSF) 

Very Soft Extrudes between fingers when squeezed <0.25 
Soft Molded by light finger pressure 0.25-0.50 

Medium Molded by strong finger pressure 0.50-1.00 
Stiff Readily indented by thumb or penetrated with great effort 1.00-2.00 

Very Stiff Readily indented by thumbnail 2.00-4.00 
Hard Indented with difficulty by thumbnail >4.00 

Note: 
1. Reproduced from NAVFAC (1986). 
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TABLE 1.4 
CRITERIA FOR DESCRIBING SOIL MOISTURE CONDITION(1) 

 
Description Criteria 

Dry Absence of moisture, dusty, dry to the touch 
Moist Damp but no visible water 
Wet Visible free water, usually soil is below the water table 

Note: 
1. Reproduced from ASTM 2488 Description and Identification of Soils (Visual-Manual Procedure).   

 
TABLE 1.5 

CRITERIA FOR DESCRIBING SOIL CEMENTATION(1)(2) 
 

Description Criteria 

Weak Crumbles or breaks with handling or little finger pressure 
Moderate Crumbles or breaks with considerable finger pressure 

Strong Will not crumble or break with finger pressure 
Notes: 
1. Reproduced from ASTM 2488 Description and Identification of Soils (Visual-Manual Procedure). 
2. The absence of cementation was not recorded on boring logs. 

 
TABLE 1.6 

CRITERIA FOR DESCRIBING SOIL REACTION WITH HCL(1) 
 

Description Criteria 

None(2) No visible reaction 
Weak Some reaction, with bubbles forming slowly 
Strong Violent reaction, with bubbles forming immediately 

Notes: 
1. Reproduced from ASTM 2488 Description and Identification of Soils (Visual-Manual Procedure).   
2. The absence of a reaction was not recorded on boring logs. 
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SEDIMENTARY ROCK CLASSIFICATION AND CRITERIA FOR DESCRIPTIONS 
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TABLE 2.1 

GENERAL SEDIMENTARY ROCK TYPES 
 

Rock Type General Description 

Conglomerate Mostly gravel, cobbles, or boulders; grains are rounded to subrounded.  
Breccia Mostly gravel, cobbles, or boulders; grains are angular to subangular. 
Sandstone Mostly sand sized particles. 
Siltstone Mostly silt sized particles that are generally non to low plastic. 
Claystone Mostly clay sized particles that are generally low to high plastic fines. 

Mudstone Mostly clay sized particles that are generally low to high plastic fines.  
Generally less competent and more friable than claystone.   

Shale Mostly clay sized particles that are generally low to high plastic fines; more 
competent than claystone; fissile along bedding planes. 

 

 

TABLE 2.2 

BEDDING, FOLIATION, OR FLOW TEXTURE DESCRIPTIONS(1)(2) 

 
Descriptor Thickness/Spacing 

Massive Greater than 10 ft. (3 m) 
Very Thickly (Bedded, Foliated, or Banded) 3 to 10 ft. (1 to 3 m)  
Thickly 1 to 3 ft. (300 mm to 1 m) 
Moderately 0.3 to 1 ft. (100 to 300 mm) 
Thinly 0.1 to 0.3 ft. (30 to 100 mm) 
Very Thinly 0.03 [3/8-in.] to 0.1 ft. (10 to 30 mm) 
Laminated (Intensely Foliated or Banded) Less than 0.03 ft. [ 3/8-in] (10 mm) 

Notes: 
1. The dip of the bedding noted on the logs is measured from horizontal for vertical boreholes and normal 

to the axis on angled boreholes. 
2. Reproduced from U.S. Bureau of Reclamation, Engineering Geology Field Manual (2001).   
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TABLE 2.3 
WEATHERING DESCRIPTORS 

 

Weathering Descriptor 

Diagnostic Features 

Chemical Weathering – Discoloration and/or Oxidation Mechanical Weathering 
(Grain boundary 

conditions-use with 
granitics and coarse 
grained sediments) Texture Solutioning Body of Rock Fracture Surfaces

(2)
 

Fresh No discoloration, not oxidized No discoloration or 
oxidation No separation, intact (tight) No change No Solutioning 

Slightly weathered to fresh 
(1)

 

Slightly weathered Discoloration or oxidation is limited to surface or short 
distance from, fractures: some feldspar crystals are dull 

Minor to complete 
discoloration or oxidation 
of most surfaces 

No visible separation, 
intact (tight) Preserved 

Minor leaching of some 
soluble minerals may be 
noted 

Moderately to slightly weathered 
(1)

 

Moderately weathered 
Discoloration or oxidation extends from fractures, usually 
throughout: Fe-Mg minerals are ñrustyò, feldspar crystals are 
ñcloudyò 

All fracture surfaces are 
discolored or oxidized 

Partial separation of 
boundaries visible Generally Preserved Soluble minerals may be 

mostly leached 

Intensely to moderately weathered 
(1)

 

Intensely weathered 

Discoloration or oxidation throughout; all feldspars and Fe-
Mg minerals are altered to clay to some extent; or chemical 
alteration produces in-situ disaggregation, see grain 
boundaries conditions 

All fracture surfaces are 
discolored or oxidized, 
surfaces friable 

Partial separation, rock is 
friable; in semi-arid 
conditions granitics are 
disaggregated 

Texture altered by 
chemical 
disintegration 
(hydration, argillation) 

Leaching of soluble minerals 
may be complete 

Very intensely weathered 
(1)

 

Decomposed 
Discolored or oxidized throughout, but resistant minerals 
such as quartz may be unaltered; all feldspars and Fe-Mg 
minerals are completely altered to clay 

 
Complete separation of 
grain boundaries 
(disaggregated) 

Resembles a soil, partial, or complete remnant rock 
structure may be preserved; leaching of soluble 
minerals usually complete 

Notes: 
This chart and its horizontal categories are most readily applied to rocks with feldspars and mafic minerals.  Weathering in various sedimentary rocks, particularly limestones and poorly indurated 
sediments, will not always fit the categories established.  This chart and weathering categories may have to be modified for particular site conditions or alteration such as hydrothermal effects; 
however, the basic framework and similar descriptors are to be used. 
1. Combination descriptors are permissible where equal distribution of both weathering characteristics are present over significant intervals or where characteristics present are ñin betweenò the 

diagnostic feature.  However, dual descriptors should not be used where significant, identifiable zones can be delineated.  When given as a range, only two adjacent terms may be combined 
(i.e., decomposed to slightly weathered or moderately weathered to fresh are not acceptable). 

2. Does not include directional weathering along shears or faults and their associated features.  For example, a shear zone that carried weathering to great depths into a fresh rock mass would 
not require the rock mass to be classified as weathered. 

3. Reproduced from U.S. Bureau of Reclamation, Engineering Geology Field Manual (2001). 
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TABLE 2.4 

FRACTURE DENSITY DESCRIPTORS(1) 

 
Descriptor Criteria 

(Excludes Mechanical Breaks) 

Unfractured No observed fractures. 
Very Slightly Fractured Core recovered mostly in lengths greater than 3 feet (1 m). 

Slightly to Very Slightly Fractured 
(2)

 

Slightly Fractured 
Core recovered mostly in lengths from 1 to 3 feet (300 to 1,000 mm) with 
few scattered lengths less than 1 foot (300 mm) or greater than 3 feet 
(1,000 mm). 
Moderately to Slightly Fractured 

(2)
 

Moderately Fractured Core recovered mostly in lengths from 0.33 to 1.0 foot (100 to 300 mm) 
lengths with most lengths about 0.67 foot (200 mm). 
Intensely to Moderately Fractured 

(2)
 

Intensely Fractured 
Lengths average from 0.1 to 0.33 foot (30 to 100 mm) with scattered 
fragmented intervals.  Core recovered mostly in lengths less than 0.33 
foot (100 mm). 

Very Intensely to Intensely Fractured 
(2)

 

Very Intensely Fractured Core recovered mostly as chips and fragments with a few scattered short 
core lengths. 

Notes: 
1. Reproduced from U.S. Bureau of Reclamation, Engineering Geology Field Manual (2001). 
2. Combinations of fracture densities are permissible (e.g., very intensely to intensely fractured or moderately to 

slightly fractured) where equal distribution of both fracture density characteristics are present over a significant 
core interval or exposure, or where characteristics are ñin betweenò the descriptor definitions. 

 
TABLE 2.5 

ROCK HARDNESS / STRENGTH DESCRIPTORS(1) 

 
Alphanumeric 

Descriptor 
Descriptor Criteria 

H1 Extremely Hard Core, fragment, or exposure cannot be scratched with knife or sharp 
pick; can only be chipped with repeated heavy hammer blow. 

H2 Very Hard Cannot be scratched with knife or sharp pick.  Core or fragment breaks 
with repeated heavy hammer blow. 

H3 Hard Can be scratched with knife or sharp pick with difficulty (heavy 
pressure).  Heavy hammer blow required to break specimen. 

H4 Moderately Hard Can be scratched with knife or sharp pick with light or moderate 
pressure.  Core or fragment breaks with moderate hammer blow. 

H5 Moderately Soft 
Can be grooved 1/16 inch (2 mm) deep by knife or sharp pick with 
moderate or heavy pressure.  Core or fragment breaks with light 
hammer blow or heavy manual pressure. 

H6 Soft 
Can be grooved or gouged easily by knife or sharp pick with light 
pressure.  Can be scratched with fingernail.  Breaks with light to 
moderate manual pressure. 

H7 Very Soft Can be readily indented, grooved, or gouged with fingernail, or carved 
with a knife.  Breaks with light manual pressure. 

Note: 
1. Reproduced from U.S. Bureau of Reclamation, Engineering Geology Field Manual (2001). 
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TABLE 2.6 

FRACTURE OPENNESS DESCRIPTORS(1) 

 
Alphanumeric 

Descriptor Descriptor Openness 

O0 Tight No visible separation 
O1 Slightly Open Less than 0.003 ft [1/32 in] (< 1 mm) 
O2 Moderately Open 0.003 to 0.01 ft [1/32 to 1/8 in] (1 to 3 mm) 
O3 Open 0.01 to 0.03 ft [1/8 to 3/8 in] (3 to 10 mm) 
O4 Moderately Wide 0.03 to 0.1 ft [ 3/8 to 1.2 in] (10 to 30 mm) 
O5 Wide Greater than 0.1 ft [1.2 in] (> 30 mm)  

Note: 
1. Reproduced from U.S. Bureau of Reclamation, Engineering Geology Field Manual (2001). 

 
TABLE 2.7 

FRACTURE ROUGHNESS DESCRIPTORS(1) 

 
Alphanumeric 

Descriptor 
Roughness 
Descriptor 

Criteria 

R1 Stepped Near-normal steps and ridges occur on the fracture surface. 
R2 Rough Large angular asperities can be seen. 

R3 Moderately 
Rough Asperities are clearly visible and fracture surface feels abrasive. 

R4 Slightly Rough Small asperities on the fracture surface are visible and can be felt. 
R5 Smooth No asperities, smooth to the touch. 

R6 Polished/ 
Slickensided 

Extremely smooth and shiny.  A polished fault surface, often with 
a lineation parallel to the displacement direction. 

Note: 
1. Reproduced from U.S. Bureau of Reclamation, Engineering Geology Field Manual (2001). 

 
TABLE 2.8 

FRACTURE FILLING THICKNESS DESCRIPTORS(1)
 

 
Alphanumeric 

Descriptor 
Fracture Filling Descriptor Thickness 

T0 Clean No film or coating 
T1 Very Thin Less than 0.003 ft [1/32 in] (< 1 mm) 
T2 Moderately Thin 0.003 to 0.01 ft [1/32 to 1/8 in] (1 to 3 mm)
T3 Thin 0.01 to 0.03 ft [1/8 to 3/8 in] (3 to 10 mm) 
T4 Moderately Thick 0.03 [3/8 in] to 0.1 ft (10 to 30 mm) 
T5 Thick Greater than 0.1 ft (> 30 mm) 

Note: 
1. Reproduced from U.S. Bureau of Reclamation, Engineering Geology Field Manual (2001). 
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TABLE 2.9 
REACTION WITH HCL(1) 

 
Descriptor Criteria 

None(2) No visible reaction 
Weak Some reaction, with bubbles forming slowly 
Strong Violent reaction, with bubbles forming immediately 
Notes: 

1. Reproduced from ASTM D 2488 Description and Identification of Soils (Visual-Manual 
Procedure). 

2. The absence of a reaction was not recorded on boring logs. 
 
 

TABLE 2.10 
CEMENTATION DESCRIPTORS 

 
Descriptor Criteria 

Strongly Cemented Sample breaks at grain boundaries with heavy hammer blow. 
Moderately Cemented Sample breaks at grain boundaries with moderate to heavy manual 

pressure. 
Weakly Cemented Sample breaks at grain boundaries with light to moderate manual 

pressure, sample is friable. 
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TABLE 2.11 
ADDITIONAL TEXTURAL ADJECTIVES 

 
Descriptor Criteria 

Pitted Pinhole to 0.03 ft. (3/8 inch) (<1 to 10 mm) openings. 
Vuggy Small openings (usually lined with crystals) ranging in diameter from 0.03 ft (3/8 

inch) to 0.33 ft (4 inches) (10 to 100 mm). 
Cavity An opening larger than 0.33 ft (4 inch) (100 mm), size descriptions are required, 

and adjectives such as small, large, etc. may be used. 
Honeycombed If numerous enough that only thin walls separate individual pits or vugs, this 

term further describes the preceding nomenclature to indicate cell-like form. 
Note: 
Source:  U.S. Bureau of Reclamation, Engineering Geology Field Manual 

 
 

TABLE 2.12 
IGNEOUS ROCK GRAIN SIZE AND TEXTURE 

 
TEXTURE DESCRIPTION AVERAGE GRAIN DIAMETER 

Very Coarse Grained or Pegmatitic >10 mm - (>3/8 in.) 
Coarse Grained 5 - 10 mm - (3/16 - 3/8 in.) 
Medium Grained 1 - 5 mm - (1/32 - 3/16 in.) 
Fine Grained 0.1 - 1 mm - (0.004 - 1/32 in. 
Aphanitic (cannot be seen with the unaided 
eye) 

<0.1 mm - (<0.004 in.) 

ADDITIONAL TEXTURAL ADJECTIVES 
PIT (pitted) - Pinhole to 0.03 ft. (3/8 in.) (<1 to 10 mm) openings. 
VUG (vuggy) - Small openings (usually lined with crystals) ranging in diameter from 0.03 ft. (3/8 
in.) to 0.33 ft. (4 in.) (10 to 100 mm). 
CAVITY - An opening larger than 0.33 ft. (4 in.) (100 mm), size descriptors are required, and 
adjectives such as small, large, etc., may be used. 
HONEYCOMBED - If numerous enough that only thin walls separate individual pits or vugs this 
term further describes the preceding nomenclature to indicate cell-like form. 
VESICLE (vesicular) - Small openings in volcanic rocks of variable shape and size formed by 
entrapped gas bubbles during solidification. 
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DEFINITIONS 

Aphanitic:  Any fine-grained igneous rock whose constituents are too small to be distinguished 
by the unaided eye. 
Pegmatite:  An exceptionally coarse-grained igneous rock, with interlocking crystals, usually 
found as irregular dikes, lenses, or veins.  Most grains are one cm or more in diameter.  The 
composition of pegmatites is generally that of granite. 

Phaneritic:  The texture of an igneous rock in which the individual components are 
distinguishable with unaided eye. 

Phenocryst:  One of the relatively large and ordinarily conspicuous crystals of the earliest 
generation in a porphyritic igneous rock. 

Porphyry:  An igneous rock of any composition that contains conspicuous phenocrysts in a fine-
grained groundmass; a porphyritic igneous rock. 
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VOLCANIC ROCK CLASSIFICATION 
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LOG OF SOIL BORING
Project name: Thornton Justice Center Phase III

Project No: 21129
Boring Location: N 1196459.7, E 3145241.9 ft 

Ground EI: 5438.7 ft Total Depth: 10.0 ft
Groundwater EI: Not Encountered On Date: 

Start Date: 
Driller: 

Bedrock Depth: 
Drilling Rig:
Equipment:

11-15-2021
Elite-Lenny
Not encountered

End Date: 
Logged By: 

Checked By: 

11-15-2021
CLS
JRW

Borehole ID:

B-601
Sheet 1 of 2

Track Mounted Mobile B48X
Hollow Stem Auger 3.25" I.D. 6.0" O.D. 

Notes Lithology between recovered samples is interpreted. Contacts are approximate. Boring was backfilled with grout. Horizontal 
coordinate system is modified from the Colorado State Plane NAD1983 North Zone with conversion factor = 0.999721940. 
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1.5

1.5

1.5

R
ec

ov
er

y 
(ft

)

0.7

0.9

1.0

1.0
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Remarks

Concrete slab approximately  6 
inches thick.

Bottom of boring at 10.0 feet.

G
ra

ph
ic

 
Li

th
ol

og
y Description and Classification of Materials

S-1: 
Reclaimed Asphalt Fill; 
[Fill]

S-1, S-2: Sandy Lean Clay
Mostly fines, medium plasticity; 35-45% sand, fine to coarse 
grained, subangular to subrounded; less than 5% gravel, 
fine grained, subangular to subrounded;  maximum particle 
size = 0.75 inches; medium stiff; moist; light brown; PP = 
0.75 tsf; weak to strong reaction with HCl; (CL); 
[Fill]

MC-3, S-4, S-5: Fat Clay with Sand
Mostly fines, high plasticity; 15-25% sand, fine to coarse 
grained, subangular to subrounded; less than 5% gravel, 
fine grained, subangular to subrounded;  maximum particle 
size = 0.5 inches; stiff to very stiff; moist; light brown; strong 
reaction with HCl; (CH); 
[Fill]

6.5 to 8.0 ft: Fines are medium to high plasticity; less 
than 10% gravel, fine to coarse grained;  maximum 
particle size = 1 inch; medium stiff; white to light 
brown; (CH); 

8.9 to 9.7 ft: PP = 2 tsf; (CH); 

S-5: Lean Clay
Mostly fines, medium plasticity; 5-15% sand, fine to medium 

Continued on next sheet

Appendix B.2 Page 1 of 26



LOG OF SOIL BORING
Project name: Thornton Justice Center Phase III

Project No: 21129
Boring Location: N 1196459.7, E 3145241.9 ft 

Ground EI: 5438.7 ft Total Depth: 10.0 ft
Groundwater EI: Not Encountered On Date: 

Start Date: 
Driller: 

Bedrock Depth: 
Drilling Rig:
Equipment:

11-15-2021
Elite-Lenny
Not encountered

End Date: 
Logged By: 

Checked By: 

11-15-2021
CLS
JRW

Borehole ID:

B-601
Sheet 2 of 2

Track Mounted Mobile B48X
Hollow Stem Auger 3.25" I.D. 6.0" O.D. 

Notes Lithology between recovered samples is interpreted. Contacts are approximate. Boring was backfilled with grout. Horizontal 
coordinate system is modified from the Colorado State Plane NAD1983 North Zone with conversion factor = 0.999721940. 
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grained, subangular to subrounded; medium stiff; moist; 
dark brown; no to weak reaction with HCl; (CL); 
[Fill]

End of boring log at 10.00 ft
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LOG OF SOIL BORING
Project name: Thornton Justice Center Phase III

Project No: 21129
Boring Location: N 1196406.8, E 3145245.7 ft 

Ground EI: 5437.3 ft Total Depth: 10.0 ft
Groundwater EI: Not Encountered On Date: 

Start Date: 
Driller: 

Bedrock Depth: 
Drilling Rig:
Equipment:

11-15-2021
Elite-Lenny
6.0 ft

End Date: 
Logged By: 

Checked By: 

11-15-2021
CLS
JRW

Borehole ID:

B-602
Sheet 1 of 1

Track Mounted Mobile B48X
Hollow Stem Auger 3.25" I.D. 6.0" O.D. 

Notes Lithology between recovered samples is interpreted. Contacts are approximate. Boring was backfilled with grout. Horizontal 
coordinate system is modified from the Colorado State Plane NAD1983 North Zone with conversion factor = 0.999721940. 
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Remarks

Asphalt and subgrade 
approximately 11 inches thick.

Top of rock at 6.0 feet.

Bottom of boring at 10.0 feet.

G
ra

ph
ic

 
Li

th
ol

og
y Description and Classification of Materials

S-1, MC-2: Clayey Sand
Mostly sand, fine to coarse grained, angular to subrounded; 
40-50% fines, high plasticity; medium dense; dry to moist; 
dark brown to brown; PP = 4 tsf; iron staining common; 
strong reaction with HCl; (SC); 
[Fill]

3.5 to 4.3 ft: 15-25% fines, medium plasticity; 5-15% 
gravel, fine to coarse grained, angular to subrounded;  
maximum particle size = 1 inch; light brown; (SC); 

MC-2: Lean Clay
Mostly fines, medium plasticity; 5-15% sand, fine grained; 
medium dense; dry; light brown to white; weak to strong 
reaction with HCl; (CL); 
[Fill]

S-3, S-4: Claystone
Massive; Mostly fines, medium plasticity; 5-15% sand, fine 
grained; intensely weathered to decomposed; fracturing not 
apparent; dry to moist; light brown to gray; PP = 2.5 to 3.0 
tsf; H7; behaves as a very stiff fat clay; no to weak reaction 
with HCl; occasional iron staining; 
[Denver Formation]

8.5 to 10.0 ft: less than 10% sand; 

End of boring log at 10.00 ft
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LOG OF SOIL BORING
Project name: Thornton Justice Center Phase III

Project No: 21129
Boring Location: N 1196332.2, E 3145248.1 ft 

Ground EI: 5436.3 ft Total Depth: 10.0 ft
Groundwater EI: Not Encountered On Date: 

Start Date: 
Driller: 

Bedrock Depth: 
Drilling Rig:
Equipment:

11-15-2021
Elite-Lenny
3.5 ft

End Date: 
Logged By: 

Checked By: 

11-15-2021
CLS
JRW

Borehole ID:

B-603
Sheet 1 of 1

Track Mounted Mobile B48X
Hollow Stem Auger 3.25" I.D. 6.0" O.D. 

Notes Lithology between recovered samples is interpreted. Contacts are approximate. Boring was backfilled with grout. Horizontal 
coordinate system is modified from the Colorado State Plane NAD1983 North Zone with conversion factor = 0.999721940. 
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Remarks

Asphalt and subgrade 
approximately 11 inches thick.

Top of rock at 3.5 feet.

Bottom of boring at 10.0 feet.

G
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ph
ic
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th
ol

og
y Description and Classification of Materials

S-1: Fat Clay
Mostly fines, medium to high plasticity; less than 10% sand, 
fine to medium grained; very stiff to hard; dry; light gray; PP 
= 4.25 tsf; occasional calcium seams and nodules; 
occasional iron staining; (CH); 
[Fill]

S-2, MC-3, S-4: Claystone
Massive; mostly fines, medium to high plasticity; 5-15% 
sand, fine to medium grained; intensely weathered to 
decomposed; fracturing not apparent ; dry; light brown; PP = 
3 tsf; H7; behaves as a very stiff to hard fat clay; iron 
staining throughout; calcium seams and nodules common; 
weak to strong reaction with HCl; 
[Denver Formation]

6.0 to 7.5 ft: less than 10% sand; moderately to 
intensely weathered; dark brown to gray; occasional 
iron staining; no calcium nodules and seams; 

8.7 to 10.0 ft: less than 10% sand; moderately to 
intensely weathered; dark brown to gray; PP = >4.5 
tsf; no iron staining; 

End of boring log at 10.00 ft
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LOG OF SOIL BORING
Project name: Thornton Justice Center Phase III

Project No: 21129
Boring Location: N 1196222.9, E 3145246.4 ft 

Ground EI: 5436.5 ft Total Depth: 10.0 ft
Groundwater EI: Not Encountered On Date: 

Start Date: 
Driller: 

Bedrock Depth: 
Drilling Rig:
Equipment:

11-15-2021
Elite-Lenny
2.2 ft

End Date: 
Logged By: 

Checked By: 

11-15-2021
CLS
JRW

Borehole ID:

B-604
Sheet 1 of 1

Track Mounted Mobile B48X
Hollow Stem Auger 3.25" I.D. 6.0" O.D. 

Notes Lithology between recovered samples is interpreted. Contacts are approximate. Boring was backfilled with grout. Horizontal 
coordinate system is modified from the Colorado State Plane NAD1983 North Zone with conversion factor = 0.999721940. 
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Remarks

Asphalt and subgrade 
approximately 11 inches thick.

Top of rock at 2.2 feet.

Bottom of boring at 10.0 feet.

G
ra

ph
ic

 
Li

th
ol

og
y Description and Classification of Materials

S-1: Fat Clay
Mostly fines, medium to high plasticity; 5-15% sand, fine to 
medium grained; stiff to very stiff; dry; light gray to light 
brown; PP = 2 tsf; calcium seams and nodules common; 
iron staining and veins common; (CH); 
[Fill]

S-1, S-2, S-3, MC-4: Claystone
Massive; Mostly fines, medium to high plasticity; less than 
10% sand, fine to medium grained; intensely to very 
intensely weathered; fracturing not apparent; dry; light gray 
to light brown; H7; iron veins common; occasional calcium 
seams and nodules; 
[Denver Formation]

3.5 to 5.0 ft: PP = 4 tsf; black speckles common; 

6.0 to 7.5 ft: PP = 4.5 tsf; trace black speckles; strong 
reaction with HCl; 

8.5 to 10.0 ft: PP = >4.5 tsf; trace iron staining; 

End of boring log at 10.00 ft
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LOG OF SOIL BORING
Project name: Thornton Justice Center Phase III

Project No: 21129
Boring Location: N 1196158.1, E 3145238.2 ft 

Ground EI: 5437.7 ft Total Depth: 10.0 ft
Groundwater EI: Not Encountered On Date: 

Start Date: 
Driller: 

Bedrock Depth: 
Drilling Rig:
Equipment:

11-15-2021
Elite-Lenny
6.0 ft

End Date: 
Logged By: 

Checked By: 

11-15-2021
CLS
JRW

Borehole ID:

B-605
Sheet 1 of 1

Track Mounted Mobile B48X
Hollow Stem Auger 3.25" I.D. 6.0" O.D. 

Notes Lithology between recovered samples is interpreted. Contacts are approximate. Boring was backfilled with grout. Horizontal 
coordinate system is modified from the Colorado State Plane NAD1983 North Zone with conversion factor = 0.999721940. 
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Remarks

Concrete slab approximately 6 
inches thick.

Top of rock at 6.0 feet.

Bottom of boring at 10.0 feet.
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og
y Description and Classification of Materials

S-1, S-2: Sandy Fat Clay
Mostly fines, high plasticity; 25-35% sand, fine to coarse 
grained, subangular to subrounded; 5-15% gravel, fine 
grained, subangular to subrounded;  maximum particle size 
= 0.5 inches; medium stiff to stiff; dry to moist; light brown; 
PP = 1 tsf; occasional calcium nodules; strong reaction with 
HCl; (CH); 
[Fill]

2.2 to 2.5 ft: dark brown; (CH); 

3.5 to 5.0 ft: 20-30% sand; dark brown to brown; PP = 
1.75 tsf; trace organics; trace calcium nodules; no to 
strong reaction; (CH); 

MC-3, S-4: Claystone
Massive; Mostly fines, medium to high plasticity; less than 
10% sand, fine grained; very intensely weathered; fracturing 
not apparent; dry to moist; light gray to light brown; PP = 4.5 
tsf; H7; calcium nodules throughout; trace iron veins; weak 
to strong reaction with HCl; 
[Denver Formation]

8.5 to 10.0 ft: PP = 2.5 tsf; occasional calcium veins; 
iron veins  and staining common; 

End of boring log at 10.00 ft
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LOG OF SOIL BORING
Project name: Thornton Justice Center Phase III

Project No: 21129
Boring Location: N 1196496.1, E 3145233.1 ft 

Ground EI: 5435.0 ft Total Depth: 53.0 ft
Groundwater EI: Not Encountered On Date: 

Start Date: 
Driller: 

Bedrock Depth: 
Drilling Rig:
Equipment:

11-16-2021
Elite-Lenny
18.8 ft

End Date: 
Logged By: 

Checked By: 

11-16-2021
CLS
JRW

Borehole ID:

B-606
Sheet 1 of 3

Track Mounted Mobile B48X
Hollow Stem Auger 3.75" I.D. 7-5/8" O.D.; NQ Wireline Coring 1-7/8" I.D. 
3" O.D. 

Notes Lithology between recovered samples is interpreted. Contacts are approximate. Boring was backfilled with grout. Horizontal 
coordinate system is modified from the Colorado State Plane NAD1983 North Zone with conversion factor = 0.999721940. 
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og
y Description and Classification of Materials

S-1, MC-2: Sandy Lean Clay
Mostly fines, medium plasticity; 20-30% sand, fine to coarse 
grained, angular to subrounded; 10-20% gravel, fine to 
coarse grained, angular to subrounded;  maximum particle 
size = 1 inch; stiff to very stiff; dry; brown; strong reaction 
with HCl; (CL); 
[Fill]

1.0 to 2.5 ft: organics and geotextile throughout; (CL); 

3.5 to 5.0 ft: 25-35% sand;  maximum particle size = 
1.25 inches; very stiff to hard; (CL); 

S-3, MC-4, S-5, S-6: Lean Clay with Sand
Mostly fines, medium plasticity; 10-20% sand, fine to coarse 
grained, subangular to subrounded; less than 10% gravel, 
fine to coarse grained, angular to subrounded;  maximum 
particle size = 1 inch; medium stiff; dry to moist; brown to 
reddish brown; occasional calcium nodules ; (CL); 
[Fill]

8.5 to 10.0 ft: 15-25% sand, fine to medium grained; 
stiff; PP = 2 tsf; no calcium nodules; (CL); 

Continued on next sheet
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LOG OF SOIL BORING
Project name: Thornton Justice Center Phase III

Project No: 21129
Boring Location: N 1196496.1, E 3145233.1 ft 

Ground EI: 5435.0 ft Total Depth: 53.0 ft
Groundwater EI: Not Encountered On Date: 

Start Date: 
Driller: 

Bedrock Depth: 
Drilling Rig:
Equipment:

11-16-2021
Elite-Lenny
18.8 ft

End Date: 
Logged By: 

Checked By: 

11-16-2021
CLS
JRW

Borehole ID:

B-606
Sheet 2 of 3

Track Mounted Mobile B48X
Hollow Stem Auger 3.75" I.D. 7-5/8" O.D.; NQ Wireline Coring 1-7/8" I.D. 
3" O.D. 

Notes Lithology between recovered samples is interpreted. Contacts are approximate. Boring was backfilled with grout. Horizontal 
coordinate system is modified from the Colorado State Plane NAD1983 North Zone with conversion factor = 0.999721940. 
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Remarks

Water level measured at 10.1 
feet after drilling and coring.

Top of rock at 18.8 feet.

G
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og
y Description and Classification of Materials

13.5 to 15.0 ft: 5-15% sand, fine to medium grained; 
less than 5% gravel, fine grained;  maximum particle 
size = 0.5 inches; very stiff; PP = 3.5 tsf; strong 
reaction with HCl; (CL); 

18.5 to 18.8 ft: 15-25% sand; Gravel is fine grained, 
subangular to subrounded;  maximum particle size = 
0.5 inches; very stiff; strong reaction with HCl; (CL); 

S-6, MC-7, S-8: Claystone
Massive; Mostly fines, high plasticity; less than 5% sand, 
fine grained; slightly to moderately weathered; randomly 
oriented fractures throughout; dry to moist; light gray to gray; 
H7; occasional calcium seams; occasional iron staining; 
weak to strong reaction with HCl; 
[Denver Formation]

Continued on next sheet
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LOG OF SOIL BORING
Project name: Thornton Justice Center Phase III

Project No: 21129
Boring Location: N 1196496.1, E 3145233.1 ft 

Ground EI: 5435.0 ft Total Depth: 53.0 ft
Groundwater EI: Not Encountered On Date: 

Start Date: 
Driller: 

Bedrock Depth: 
Drilling Rig:
Equipment:

11-16-2021
Elite-Lenny
18.8 ft

End Date: 
Logged By: 

Checked By: 

11-16-2021
CLS
JRW

Borehole ID:

B-606
Sheet 3 of 3

Track Mounted Mobile B48X
Hollow Stem Auger 3.75" I.D. 7-5/8" O.D.; NQ Wireline Coring 1-7/8" I.D. 
3" O.D. 

Notes Lithology between recovered samples is interpreted. Contacts are approximate. Boring was backfilled with grout. Horizontal 
coordinate system is modified from the Colorado State Plane NAD1983 North Zone with conversion factor = 0.999721940. 
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Remarks

Stop hollow stem augering at 
26.5 feet.Start  NQ coring.

G
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og
y Description and Classification of Materials

25.0 to 26.5 ft: Fines are medium plasticity; 
moderately to intensely weathered; light gray to light 
brown; H6 to H7; iron staining increases with depth; 
calcium seams and nodules common; 

End of boring log at 26.50 ft
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LOG OF ROCK CORE
Project name: Thornton Justice Center Phase III

Project No: 21129
Boring Location: N 1196496.1, E 3145233.1 ft 

Ground EI: 5435.0 ft Total Depth: 53.0 ft
Groundwater EI: Not 

Encountered On Date: 

Start Date: 
Driller: 

Bedrock Depth: 
Plunge:

Drilling Rig:

Equipment:

11-16-2021
Elite-Lenny
18.8 ft

End Date: 
Logged By: 

Checked By: 

11-16-2021
CLS
JRW

Borehole ID:

B-606
90.0 Bearing: N/A Sheet 3 of 6
Track Mounted Mobile B48X

Hollow Stem Auger 3.75" I.D. 7-5/8" O.D.; NQ Wireline Coring 1-7/8" I.D. 3" O.D. 

Notes Lithology between recovered samples is interpreted. Contacts are approximate. Boring was backfilled with grout. Horizontal 
coordinate system is modified from the Colorado State Plane NAD1983 North Zone with conversion factor = 0.999721940. 
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Notes:  Groundwater, 
Drilling, Conditions, 
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Stop hollow stem 
augering at 26.5 

feet.Start  NQ 
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Good circulation.
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Description and Classification of Materials

26.5 to 44.9 feet: Claystone
Massive; mostly fines, medium to high plasticity; 
5-15% sand, fine grained; moderately to intensely 
weathered; slightly fractured, randomly oriented 
fractures throughout; dry to moist; light brown; iron 
staining common; occasional calcium seams; weak 
reaction with HCl; 
[Denver Formation]

28.4 to 30.3 ft: Thinly bedded; slightly to 
moderately weathered; moderately to very 
intensely fractured; gray; 

Continued on next sheet
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LOG OF ROCK CORE
Project name: Thornton Justice Center Phase III

Project No: 21129
Boring Location: N 1196496.1, E 3145233.1 ft 

Ground EI: 5435.0 ft Total Depth: 53.0 ft
Groundwater EI: Not 

Encountered On Date: 

Start Date: 
Driller: 

Bedrock Depth: 
Plunge:

Drilling Rig:

Equipment:

11-16-2021
Elite-Lenny
18.8 ft

End Date: 
Logged By: 

Checked By: 

11-16-2021
CLS
JRW

Borehole ID:

B-606
90.0 Bearing: N/A Sheet 4 of 6
Track Mounted Mobile B48X

Hollow Stem Auger 3.75" I.D. 7-5/8" O.D.; NQ Wireline Coring 1-7/8" I.D. 3" O.D. 

Notes Lithology between recovered samples is interpreted. Contacts are approximate. Boring was backfilled with grout. Horizontal 
coordinate system is modified from the Colorado State Plane NAD1983 North Zone with conversion factor = 0.999721940. 
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Notes:  Groundwater, 
Drilling, Conditions, 

Circulation etc

Water leaking from 
drill steel 

attachment.

Slower coring than 
typical for the last 

1.0 foot.

Intentional slow 
coring.
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wrong end of 
sampler. No 
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because sleeve 
was incorrectly 

assembled.
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Description and Classification of Materials

30.3 to 38.0 ft: trace calcium seams; 

38.0 to 44.9 ft: light brown to light gray; iron 
staining throughout; no calcium seams; 

Continued on next sheet
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LOG OF ROCK CORE
Project name: Thornton Justice Center Phase III

Project No: 21129
Boring Location: N 1196496.1, E 3145233.1 ft 

Ground EI: 5435.0 ft Total Depth: 53.0 ft
Groundwater EI: Not 

Encountered On Date: 

Start Date: 
Driller: 

Bedrock Depth: 
Plunge:

Drilling Rig:

Equipment:

11-16-2021
Elite-Lenny
18.8 ft

End Date: 
Logged By: 

Checked By: 

11-16-2021
CLS
JRW

Borehole ID:

B-606
90.0 Bearing: N/A Sheet 5 of 6
Track Mounted Mobile B48X

Hollow Stem Auger 3.75" I.D. 7-5/8" O.D.; NQ Wireline Coring 1-7/8" I.D. 3" O.D. 

Notes Lithology between recovered samples is interpreted. Contacts are approximate. Boring was backfilled with grout. Horizontal 
coordinate system is modified from the Colorado State Plane NAD1983 North Zone with conversion factor = 0.999721940. 
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Notes:  Groundwater, 
Drilling, Conditions, 

Circulation etc

Poor circulation.

Approximately 100 
gallons of water 
lost after 2 to 5 

minutes.
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60 degrees, Slightly 
to moderately open, 

moderately to slightly 
rough, clean, Mn 

staining
Moderately open, 

rough, clean

Moderately open, 
rough, clean

15 degrees, Slightly 
open, stepped to 

rough, clean

15 degrees, Slightly 
open, stepped to 

rough, clean
No Recovery

30 degrees, Tight, 
stepped, clean
Slightly open, 

stepped to slightly 
rough, clean, Rubble

Mechanical Break
Mechanical Break

Moderately open, 
stepped, clean
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Description and Classification of Materials

44.9 to 46.1 feet: Clayey Sandstone
Massive; mostly sand, fine grained; 25-35% fines, 
low to medium plasticity; fresh to slightly 
weathered; unfractured; moist; light brown; weakly 
cemented; increase in grain size with depth; 
[Denver Formation]

46.1 to 53.0 feet: Claystone
Massive; mostly fines, medium plasticity; less than 
5% sand, fine grained; intensely to very intensely 
weathered; moderately to very intensely fractured, 
randomly oriented fractures throughout; dry; gray; 
[Denver Formation]

46.1 to 47.0 ft: iron staining  throughout; 
slickensides common; 

47.8 to 53.0 ft: slightly to moderately 
weathered; very slightly to moderately 
fractured; dark gray to gray to brown; 
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LOG OF ROCK CORE
Project name: Thornton Justice Center Phase III

Project No: 21129
Boring Location: N 1196496.1, E 3145233.1 ft 

Ground EI: 5435.0 ft Total Depth: 53.0 ft
Groundwater EI: Not 

Encountered On Date: 

Start Date: 
Driller: 

Bedrock Depth: 
Plunge:

Drilling Rig:

Equipment:

11-16-2021
Elite-Lenny
18.8 ft

End Date: 
Logged By: 

Checked By: 

11-16-2021
CLS
JRW

Borehole ID:

B-606
90.0 Bearing: N/A Sheet 6 of 6
Track Mounted Mobile B48X

Hollow Stem Auger 3.75" I.D. 7-5/8" O.D.; NQ Wireline Coring 1-7/8" I.D. 3" O.D. 

Notes Lithology between recovered samples is interpreted. Contacts are approximate. Boring was backfilled with grout. Horizontal 
coordinate system is modified from the Colorado State Plane NAD1983 North Zone with conversion factor = 0.999721940. 
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Notes:  Groundwater, 
Drilling, Conditions, 

Circulation etc

Bottom of boring at 
53.0 feet.
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Description and Classification of Materials

End of rock core log at 53.00 ft
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LOG OF SOIL BORING
Project name: Thornton Justice Center Phase III

Project No: 21129
Boring Location: N 1196447.3, E 3145146.8 ft 

Ground EI: 5424.5 ft Total Depth: 46.0 ft
Groundwater EI: Not Encountered On Date: 

Start Date: 
Driller: 

Bedrock Depth: 
Drilling Rig:
Equipment:

11-17-2021
Elite-Lenny
8.9 ft

End Date: 
Logged By: 

Checked By: 

11-19-2021
CLS
JRW

Borehole ID:

B-607A
Sheet 1 of 2

Track Mounted Mobile B48X
Hollow Stem Auger 3.75" I.D. 7-5/8" O.D.; NQ Wireline Coring 1-7/8" I.D. 
3" O.D. 

Notes Lithology between recovered samples is interpreted. Contacts are approximate. Boring was backfilled with grout. Horizontal 
coordinate system is modified from the Colorado State Plane NAD1983 North Zone with conversion factor = 0.999721940. 
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Remarks

Top of rock at 8.9 feet.

G
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Li
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ol
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y Description and Classification of Materials

S-1, S-2, MC-3: Fat Clay with Sand
Mostly fines, high plasticity; 10-20% sand, fine to coarse 
grained, subangular to subrounded; less than 5% gravel; 
very stiff to hard; dry; light brown to brown; PP = 4.5 tsf; 
occasional organics; iron staining throughout; weak to 
strong reaction with HCl; (CH); 
[Fill]

6.0 to 7.5 ft: 15-25% sand; Gravel is fine grained, 
subangular to subrounded;  maximum particle size = 
0.5 inches; dry to moist; PP = 3 tsf; no to weak 
reaction with HCl; (CH); 

S-4: Sandy Fat Clay
Mostly fines, high plasticity; 35-45% sand, fine to coarse 
grained, subangular to subrounded; less than 5% gravel, 
fine grained, subangular to subrounded;  maximum particle 
size = 0.5 inches; stiff; dry to moist; brown; no to weak 
reaction with HCl; (CH); 
[Fill]
S-4, S-5: Claystone
Massive; mostly fines, medium to high plasticity; less than 
10% sand, fine grained; very intensely weathered; randomly 
oriented fractures throughout; dry to moist; gray to orangish 
brown; H7; iron staining and veins throughout; trace calcium 
nodules; 
[Denver Formation]

Continued on next sheet

Appendix B.2 Page 14 of 26

cstewart
Rectangle

cstewart
Text Box
6



LOG OF SOIL BORING
Project name: Thornton Justice Center Phase III

Project No: 21129
Boring Location: N 1196447.3, E 3145146.8 ft 

Ground EI: 5424.5 ft Total Depth: 46.0 ft
Groundwater EI: Not Encountered On Date: 

Start Date: 
Driller: 

Bedrock Depth: 
Drilling Rig:
Equipment:

11-17-2021
Elite-Lenny
8.9 ft

End Date: 
Logged By: 

Checked By: 

11-19-2021
CLS
JRW

Borehole ID:

B-607A
Sheet 2 of 2

Track Mounted Mobile B48X
Hollow Stem Auger 3.75" I.D. 7-5/8" O.D.; NQ Wireline Coring 1-7/8" I.D. 
3" O.D. 

Notes Lithology between recovered samples is interpreted. Contacts are approximate. Boring was backfilled with grout. Horizontal 
coordinate system is modified from the Colorado State Plane NAD1983 North Zone with conversion factor = 0.999721940. 
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Remarks

Stop hollow stem augering at 
16.5 feet. Start NQ coring.

G
ra

ph
ic
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y Description and Classification of Materials

15.0 to 16.5 ft: moderately to intensely weathered; 
gray to dark gray; H6 to H7; iron staining and veins 
common; no calcium nodules; 

End of boring log at 16.50 ft
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LOG OF ROCK CORE
Project name: Thornton Justice Center Phase III

Project No: 21129
Boring Location: N 1196447.3, E 3145146.8 ft 

Ground EI: 5424.5 ft Total Depth: 46.0 ft
Groundwater EI: Not 

Encountered On Date: 

Start Date: 
Driller: 

Bedrock Depth: 
Plunge:

Drilling Rig:

Equipment:

11-17-2021
Elite-Lenny
8.9 ft

End Date: 
Logged By: 

Checked By: 

11-19-2021
CLS
JRW

Borehole ID:

B-607A
90.0 Bearing: N/A Sheet 2 of 5
Track Mounted Mobile B48X

Hollow Stem Auger 3.75" I.D. 7-5/8" O.D.; NQ Wireline Coring 1-7/8" I.D. 3" O.D. 

Notes Lithology between recovered samples is interpreted. Contacts are approximate. Boring was backfilled with grout. Horizontal 
coordinate system is modified from the Colorado State Plane NAD1983 North Zone with conversion factor = 0.999721940. 
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Notes:  Groundwater, 
Drilling, Conditions, 

Circulation etc

Stop hollow stem 
augering at 16.5 

feet. Start NQ 
coring.

Slow coring.

Water flowing up 
boring on outside 

of hollow stem 
augers and exiting 
on ground surface. 
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25 degrees, 
Moderately open, 

moderately to slightly 
rough, clean

Mechanical Break
Rubble

Tight, rough to 
moderately rough, 
clean, Fe staining
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Description and Classification of Materials

16.5 to 34.6 feet: Claystone
Massive; mostly fines, medium to high plasticity; 
less than 5% sand, fine grained; moderately to 
very intensely weathered; slightly to moderately 
fractured, randomly oriented fractures throughout; 
dry to moist; gray; iron staining and veins 
throughout; 
[Denver Formation]

Continued on next sheet
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LOG OF ROCK CORE
Project name: Thornton Justice Center Phase III

Project No: 21129
Boring Location: N 1196447.3, E 3145146.8 ft 

Ground EI: 5424.5 ft Total Depth: 46.0 ft
Groundwater EI: Not 

Encountered On Date: 

Start Date: 
Driller: 

Bedrock Depth: 
Plunge:

Drilling Rig:

Equipment:

11-17-2021
Elite-Lenny
8.9 ft

End Date: 
Logged By: 

Checked By: 

11-19-2021
CLS
JRW

Borehole ID:

B-607A
90.0 Bearing: N/A Sheet 3 of 5
Track Mounted Mobile B48X

Hollow Stem Auger 3.75" I.D. 7-5/8" O.D.; NQ Wireline Coring 1-7/8" I.D. 3" O.D. 

Notes Lithology between recovered samples is interpreted. Contacts are approximate. Boring was backfilled with grout. Horizontal 
coordinate system is modified from the Colorado State Plane NAD1983 North Zone with conversion factor = 0.999721940. 

El
ev

at
io

n

D
ep

th
 (f

t)

21

22

23

24

25

26

27

28

29

30

Notes:  Groundwater, 
Drilling, Conditions, 

Circulation etc

Good circulation.

Water flowing up 
boring after 

equipment turned 
off. Pressurized 

coring fluid.
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moderately rough, 
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No Recovery

Moderately open, 
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15 degrees, Slightly 
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rough, clean
Mechanical Break

Moderately open, 
rough to slightly 

rough, clean

60 degrees, Slightly 
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rough, clean
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Mechanical Break

Moderately open, 
stepped to rough, 
clean, Fe and Mn 

staining
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Description and Classification of Materials

23.5 to 25.8 ft: very intensely weathered to 
decomposed, behaves as a very stiff to 
hard fat clay; light brown; occasional 
reddish brown staining; 

25.8 to 27.8 ft: very intensely weathered to 
decomposed, behaves as a very stiff to 
hard fat clay; light brown; occasional 
reddish brown staining; iron staining 
common; 

29.0 to 31.0 ft: slightly to intensely 
weathered; occasional manganese staining 
on fracture surface increases with depth; 

Continued on next sheet
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LOG OF ROCK CORE
Project name: Thornton Justice Center Phase III

Project No: 21129
Boring Location: N 1196447.3, E 3145146.8 ft 

Ground EI: 5424.5 ft Total Depth: 46.0 ft
Groundwater EI: Not 

Encountered On Date: 

Start Date: 
Driller: 

Bedrock Depth: 
Plunge:

Drilling Rig:

Equipment:

11-17-2021
Elite-Lenny
8.9 ft

End Date: 
Logged By: 

Checked By: 

11-19-2021
CLS
JRW

Borehole ID:

B-607A
90.0 Bearing: N/A Sheet 4 of 5
Track Mounted Mobile B48X

Hollow Stem Auger 3.75" I.D. 7-5/8" O.D.; NQ Wireline Coring 1-7/8" I.D. 3" O.D. 

Notes Lithology between recovered samples is interpreted. Contacts are approximate. Boring was backfilled with grout. Horizontal 
coordinate system is modified from the Colorado State Plane NAD1983 North Zone with conversion factor = 0.999721940. 
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Notes:  Groundwater, 
Drilling, Conditions, 

Circulation etc
Stop coring at 30.0 
feet on 11/17/21. 

Start coring at 30.0 
feet on 11/18/21.
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Mn staining
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rough, clean

Moderately open to 
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rough, clean
Mechanical Break

Slightly open, 
moderately rough, 

clean
No Recovery

20 degrees, 
Moderately open, 
stepped to rough, 

clean

Moderately open, 
stepped to rough, 
clean, Fe and Mn 

staining

Slightly open, 
stepped to rough, 
clean, Fe and Mn 

staining

Mechanical Break

Moderately open, 
stepped to rough, 
clean, Fe and Mn 

staining
15 degrees, 

Moderately open to 
open, stepped to 

rough, clean, Fe and 
Mn staining
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Description and Classification of Materials

31.0 to 32.2 ft: 5-15% sand; light brown; 
occasional reddish brown staining; 
occasional manganese staining on fracture 
surface; 

32.2 to 34.6 ft: intensely to very intensely 
weathered; light brown; 

34.6 to 36.8 feet: Clayey Sandstone
Massive; mostly sand, fine grained; 40-50% fines, 
low to medium plasticity; slightly to moderately 
weathered; slightly fractured; dry to moist; orangish 
brown to light brown; iron staining common; 
occasional manganese staining; poorly cemented; 
[Denver Formation]

36.8 to 42.7 feet: Claystone
Massive; mostly fines, medium to high plasticity; 
less than 5% sand, fine grained; intensely 
weathered to decomposed; slightly to moderately 
fractured, randomly oriented fractures throughout; 
dry to moist; light brown to gray; iron staining and 
veins common; manganese staining common; 
[Denver Formation]

38.0 to 38.7 ft: iron staining and manganese 
staining throughout; 

39.5 to 41.0 ft: slightly to moderately 
weathered; no manganese staining; 

Continued on next sheet
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LOG OF ROCK CORE
Project name: Thornton Justice Center Phase III

Project No: 21129
Boring Location: N 1196447.3, E 3145146.8 ft 

Ground EI: 5424.5 ft Total Depth: 46.0 ft
Groundwater EI: Not 

Encountered On Date: 

Start Date: 
Driller: 

Bedrock Depth: 
Plunge:

Drilling Rig:

Equipment:

11-17-2021
Elite-Lenny
8.9 ft

End Date: 
Logged By: 

Checked By: 

11-19-2021
CLS
JRW

Borehole ID:

B-607A
90.0 Bearing: N/A Sheet 5 of 5
Track Mounted Mobile B48X

Hollow Stem Auger 3.75" I.D. 7-5/8" O.D.; NQ Wireline Coring 1-7/8" I.D. 3" O.D. 

Notes Lithology between recovered samples is interpreted. Contacts are approximate. Boring was backfilled with grout. Horizontal 
coordinate system is modified from the Colorado State Plane NAD1983 North Zone with conversion factor = 0.999721940. 
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41

42

43
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45

46
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Notes:  Groundwater, 
Drilling, Conditions, 

Circulation etc

Drillers dropped 
core barrel down 
the borehole and 
could not retrieve 

sample or 
equipment.

Stop coring at 46.0 
feet on 11/18/21. 

Bottom of boring at 
46.0 feet.

Moved drill rig 
aprpoximately 5.0 

feet north of 
B-607A to 

complete drilling.
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 (f
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0.1

0

H
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H7 
to 
H6
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 S

itu
 T

es
tin

g

Jo
in

t 
D

es
cr
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tio

n

Mechanical Break
Mechanical Break

Moderately open, 
stepped to rough, 

clean
20 degrees, Slightly 
to moderately open, 

stepped to 
moderately rough, 

clean

Jo
in

t S
ym

bo
l

Li
th

ol
og

y

Description and Classification of Materials

41.1 to 42.7 ft: light brown; occasional 
calcium nodules; 

42.7 to 43.0 feet: Clayey Sandstone
Similar to 34.6 to 36.8 ft Except: moderately to 
intensely weathered; intensely fractured; 
occasional calcium seams; 
[Denver Formation]

End of rock core log at 46.00 ft
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LOG OF SOIL BORING
Project name: Thornton Justice Center Phase III

Project No: 21129
Boring Location: N 1196454.8, E 3145146.8 ft 

Ground EI: 5425.0 ft Total Depth: 49.0 ft
Groundwater EI: Not Encountered On Date: 

Start Date: 
Driller: 

Bedrock Depth: 
Drilling Rig:
Equipment:

11-19-2021
Elite-Lenny
8.9 ft

End Date: 
Logged By: 

Checked By: 

11-20-2021
LEA/JEL
JRW

Borehole ID:

B-607B
Sheet 1 of 5

Track Mounted Mobile B48X/CME-550X Rubber Tire ATV Mounted Rig
Hollow Stem Auger 3.75" I.D. 7-5/8" O.D.; NQ Wireline Coring 1-7/8" I.D. 
3" O.D. 

Notes Lithology between recovered samples is interpreted. Contacts are approximate. Boring was backfilled with grout. Horizontal 
coordinate system is modified from the Colorado State Plane NAD1983 North Zone with conversion factor = 0.999721940. 
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R
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)

Remarks

B-607B was performed to 
complete drilling and sampling 
to about 50.0 feet after B-607A 
was abandoned because  
equipment at the bottom of 
borehole could not be 
recovered. B-607B is 
approximately 5.0 feet north of 
B-607A. 

Smooth drilling.

Dry, brown cuttings.

Dry to moist, brown cuttings.

G
ra

ph
ic

 
Li

th
ol

og
y Description and Classification of Materials

Continued on next sheet
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LOG OF SOIL BORING
Project name: Thornton Justice Center Phase III

Project No: 21129
Boring Location: N 1196454.8, E 3145146.8 ft 

Ground EI: 5425.0 ft Total Depth: 49.0 ft
Groundwater EI: Not Encountered On Date: 

Start Date: 
Driller: 

Bedrock Depth: 
Drilling Rig:
Equipment:

11-19-2021
Elite-Lenny
8.9 ft

End Date: 
Logged By: 

Checked By: 

11-20-2021
LEA/JEL
JRW

Borehole ID:

B-607B
Sheet 2 of 5

Track Mounted Mobile B48X/CME-550X Rubber Tire ATV Mounted Rig
Hollow Stem Auger 3.75" I.D. 7-5/8" O.D.; NQ Wireline Coring 1-7/8" I.D. 
3" O.D. 

Notes Lithology between recovered samples is interpreted. Contacts are approximate. Boring was backfilled with grout. Horizontal 
coordinate system is modified from the Colorado State Plane NAD1983 North Zone with conversion factor = 0.999721940. 
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Type - No Blows per 6 inch
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)

R
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(ft

)

Remarks

Drillers report water level at 
about 15.0 feet after auger 
removal. Water level was not 
measured.

Brown to gray cuttings.

G
ra

ph
ic

 
Li

th
ol

og
y Description and Classification of Materials

Continued on next sheet
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LOG OF SOIL BORING
Project name: Thornton Justice Center Phase III

Project No: 21129
Boring Location: N 1196454.8, E 3145146.8 ft 

Ground EI: 5425.0 ft Total Depth: 49.0 ft
Groundwater EI: Not Encountered On Date: 

Start Date: 
Driller: 

Bedrock Depth: 
Drilling Rig:
Equipment:

11-19-2021
Elite-Lenny
8.9 ft

End Date: 
Logged By: 

Checked By: 

11-20-2021
LEA/JEL
JRW

Borehole ID:

B-607B
Sheet 3 of 5

Track Mounted Mobile B48X/CME-550X Rubber Tire ATV Mounted Rig
Hollow Stem Auger 3.75" I.D. 7-5/8" O.D.; NQ Wireline Coring 1-7/8" I.D. 
3" O.D. 

Notes Lithology between recovered samples is interpreted. Contacts are approximate. Boring was backfilled with grout. Horizontal 
coordinate system is modified from the Colorado State Plane NAD1983 North Zone with conversion factor = 0.999721940. 
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Type - No

MC - 1

Blows per 6 inch

15/35/50 for 5"

Pe
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n 
(ft

)

1.4

R
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y 
(ft

)

1.0

Remarks

Augered without sampling to the 
approximate start of coring of 
B-607A at 20.0 feet bgs. 
Sampling began at 20.0 feet to 
correlate material properties to 
B-607A data.

Smooth drilling.

Dry to moist, gray cuttings.

G
ra

ph
ic

 
Li

th
ol

og
y Description and Classification of Materials

MC-1, S-2, S-3: Claystone
Massive; mostly fines, medium to high plasticity; less than 
5% sand, fine grained; intensely to very intensely 
weathered; fracturing not apparent; dry to moist; brown; PP 
= 4 tsf; H6 to H7; iron staining and veins common; 
[Denver Formation]

Continued on next sheet
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LOG OF SOIL BORING
Project name: Thornton Justice Center Phase III

Project No: 21129
Boring Location: N 1196454.8, E 3145146.8 ft 

Ground EI: 5425.0 ft Total Depth: 49.0 ft
Groundwater EI: Not Encountered On Date: 

Start Date: 
Driller: 

Bedrock Depth: 
Drilling Rig:
Equipment:

11-19-2021
Elite-Lenny
8.9 ft

End Date: 
Logged By: 

Checked By: 

11-20-2021
LEA/JEL
JRW

Borehole ID:

B-607B
Sheet 4 of 5

Track Mounted Mobile B48X/CME-550X Rubber Tire ATV Mounted Rig
Hollow Stem Auger 3.75" I.D. 7-5/8" O.D.; NQ Wireline Coring 1-7/8" I.D. 
3" O.D. 

Notes Lithology between recovered samples is interpreted. Contacts are approximate. Boring was backfilled with grout. Horizontal 
coordinate system is modified from the Colorado State Plane NAD1983 North Zone with conversion factor = 0.999721940. 
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9/15/28
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R
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(ft

)

1.6

Remarks

Smooth drilling.

Brown to gray cuttings.

G
ra

ph
ic

 
Li

th
ol

og
y Description and Classification of Materials

]
30.0 to 31.5 ft: 5-15% sand; mottled orange brown; 
PP = 3 tsf; 

Continued on next sheet
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LOG OF SOIL BORING
Project name: Thornton Justice Center Phase III

Project No: 21129
Boring Location: N 1196454.8, E 3145146.8 ft 

Ground EI: 5425.0 ft Total Depth: 49.0 ft
Groundwater EI: Not Encountered On Date: 

Start Date: 
Driller: 

Bedrock Depth: 
Drilling Rig:
Equipment:

11-19-2021
Elite-Lenny
8.9 ft

End Date: 
Logged By: 

Checked By: 

11-20-2021
LEA/JEL
JRW

Borehole ID:

B-607B
Sheet 5 of 5

Track Mounted Mobile B48X/CME-550X Rubber Tire ATV Mounted Rig
Hollow Stem Auger 3.75" I.D. 7-5/8" O.D.; NQ Wireline Coring 1-7/8" I.D. 
3" O.D. 

Notes Lithology between recovered samples is interpreted. Contacts are approximate. Boring was backfilled with grout. Horizontal 
coordinate system is modified from the Colorado State Plane NAD1983 North Zone with conversion factor = 0.999721940. 
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Type - No

S - 3

S - 4

S - 5

Blows per 6 inch

7/12/19

50 for 3"

50 for 6"

Pe
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tio

n 
(ft

)

1.5

0.3

0.5

R
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er

y 
(ft

)

1.7

0.2

1.2

Remarks

Stop drilling at 41.0 feet on 
11/19/21. Start drilling at 41.0 
feet on 11/21/21.

Additional recovery possibly 
from slough or material swelling.

Bottom of boring at 49.0 feet.

G
ra

ph
ic

 
Li

th
ol

og
y Description and Classification of Materials

40.0 to 41.5 ft: light brown mottled with orange; PP = 
3.5 tsf; manganese staining common; 

S-4, S-5: Sandstone
Massive; mostly sand, fine grained, angular to subrounded; 
5-15% fines, low to medium plasticity; moderately to 
intensely weathered; fracturing not apparent; moist; brown; 
H7; weakly cemented; 
[Denver Formation]

S-5: Sandy Claystone
Massive; mostly fines, medium to high plasticity; 20-30% 
sand, fine grained, angular to subrounded; intensely to very 
intensely weathered; moist; light brown; H7; occasional iron 
staining on contact with sandstone; 
[Denver Formation]

End of boring log at 49.00 ft
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LOG OF SOIL BORING
Project name: Thornton Justice Center Phase III

Project No: 21129
Boring Location: N 1196140.5, E 3145254.5 ft 

Ground EI: 5437.7 ft Total Depth: 8.5 ft
Groundwater EI: Not Encountered On Date: 

Start Date: 
Driller: 

Bedrock Depth: 
Drilling Rig:
Equipment:

01-03-2022
Elite-Lenny
5.7 ft

End Date: 
Logged By: 

Checked By: 

01-03-2022
CLS
JRW

Borehole ID:

B-608
Sheet 1 of 1

Track Geoprobe 6620DT
Hollow Stem Auger 3.0" I.D. 5.75" O.D.

Notes Lithology between recovered samples is interpreted. Contacts are approximate. Boring was backfilled with grout. Horizontal 
coordinate system is modified from the Colorado State Plane NAD1983 North Zone with conversion factor = 0.999721940. 

El
ev

at
io

n

5433.7

5432.2

5432.0

5429.2

D
ep

th
 (f

t)

1

2

3

4

5

6

7

8

9

10

Type - No
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4/6/7
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4/5/9
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R
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1.3

0.3

0.3

1.1

1.3

Remarks

Concrete slab approximately 6 
inches thick.

Top of rock at 5.7 feet.

Bottom of boring at 8.5 feet.

G
ra

ph
ic

 
Li

th
ol

og
y Description and Classification of Materials

S-1, S-2: Fat Clay with Sand
Mostly fines, medium to high plasticity; 15-25% sand, fine to 
coarse grained, subangular to subrounded; less than 10% 
gravel, fine to coarse grained, angular to subrounded;  
maximum particle size = 1 inch; stiff to very stiff; moist; 
brown to dark brown; roots common; weak to strong 
reaction with HCl; (CH); 
[Fill]

2.5 to 4.0 ft: medium stiff to stiff; no gravel; no roots; 

S-3: Fat Clay
Mostly fines, medium to high plasticity; 10-15% sand, fine to 
medium grained; medium stiff; moist; dark brown; weak to 
strong reaction with HCl; (CH); 
[Fill]

S-4: Fat Clay with Sand
Similar to 0.9 to 4.0 ft Except: less than 5% gravel, fine 
grained, subangular to subrounded;  maximum particle size 
= 0.5 inches; medium stiff; no gravel; no roots; (CH); 
[Fill]
S-4, S-5: Claystone
Massive; mostly fines, medium plasticity; less than 10% 
sand, fine to medium grained; intensely to very intensely 
weathered; fracturing not apparent; moist; gray; PP = 2.5 to 
3.5 tsf; H7; occasional iron staining and veins; calcium 
seams common; weak to strong reaction with HCl; 
[Denver Formation]

End of boring log at 8.50 ft
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LOG OF SOIL BORING
Project name: Thornton Justice Center Phase III

Project No: 21129
Boring Location: N 1196096.8, E 3145266.2 ft 

Ground EI: 5437.7 ft Total Depth: 10.0 ft
Groundwater EI: Not Encountered On Date: 

Start Date: 
Driller: 

Bedrock Depth: 
Drilling Rig:
Equipment:

01-03-2022
Elite-Lenny
7.1 ft

End Date: 
Logged By: 

Checked By: 

01-03-2022
CLS
JRW

Borehole ID:

B-609
Sheet 1 of 1

Track Geoprobe 6620DT
Hollow Stem Auger 3.0" I.D. 5.75" O.D.

Notes Lithology between recovered samples is interpreted. Contacts are approximate. Boring was backfilled with grout. Horizontal 
coordinate system is modified from the Colorado State Plane NAD1983 North Zone with conversion factor = 0.999721940. 
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Type - No

S - 1

S - 2

S - 3

S - 4

S - 5

S - 6

Blows per 6 inch

4/5/9

6/7/6

3/4/4

4/4/5

3/5/7

2/3/8
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tio

n 
(ft

)
1.5

1.5

1.5

1.5

1.5
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R
ec

ov
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)

1.3

1.2

0.9

0.4
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1.1

Remarks

Concrete slab approximately 6 
inches thick.

Top of rock at 7.1  feet.

Bottom of boring at 10.0 feet.

G
ra

ph
ic

 
Li

th
ol

og
y Description and Classification of Materials

S-1: Clayey Sand
Mostly sand, fine to coarse grained, subangular to 
subrounded; 25-35% fines, medium plasticity; 5-15% gravel, 
fine to coarse grained, angular to subrounded;  maximum 
particle size = 1.25 inches; medium dense; moist; brown; 
weak to strong reaction with HCl; (SC); 
[Fill]

S-2, S-3: Sandy Lean Clay
Mostly fines, low to medium plasticity; 30-40% sand, fine to 
coarse grained, subangular to subrounded; less than 5% 
gravel, fine grained, subangular to rounded;  maximum 
particle size = 0.5 inches; stiff to very stiff; moist; light brown 
to brown; weak to strong reaction with HCl; (CL); 
[Fill]

4.0 to 5.5 ft: less than 10% gravel, fine to coarse 
grained;  maximum particle size = 0.75 inches; (CH); 

S-4, S-5: Fat Clay with Sand
Mostly fines, high plasticity; 15-25% sand, fine to coarse 
grained, subangular to subrounded; soft to medium stiff; 
moist; brown; weak to strong reaction with HCl; (CH); 
[Fill]

7.0 to 7.1 ft: stiff; (CH); 
S-5, S-6: Claystone
Massive; mostly fines, high plasticity; less than 5% sand, 
fine to medium grained; very intensely weathered to 
decomposed; fracturing not apparent; moist; gray; PP = 2.0 
to 2.5 tsf; H7; calcium veins and seams common; occasional 
iron veins; strong reaction with HCl; 
[Denver Formation]

8.5 to 10.0 ft: trace manganese staining; trace iron 
staining; weak to strong reaction with HCl; 

End of boring log at 10.00 ft
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ADVANCED TERRA TESTING                                
833 PARFET ST       UNIT A                              
LAKEWOOD, CO                                                      
303-232-8308        www.terratesting.com

Company: RJH Consultants

Testing was performed in accordance with standardized test methods, accepted industry practices as well as specific 
instructions received from you, our client. Advanced Terra Testing accepts no responsibility and makes no claims to the use 
or purpose of the material being tested. Furthermore, the results herein are based solely on the material received and 
tested. Please note that all material will be disposed of after thirty days unless other arrangements are made. 
We respectfully request that sample reports be considered proprietary information and are not to be reproduced, except 
in full and only with prior written approval of Advanced Terra Testing. We are pleased to have been given the opportunity 
to perform high quality laboratory testing for your project. We sincerely hope the results herein provide you with all the 
information required. If you have questions or need anything further, please reach out and we will be happy to assist you.  

Thursday, December 30, 2021

RE: Soil Testing

Dear Claire Stewart,

With this letter you will find a report on Soil samples assigned on 12/3/2021.

TJC Phase III

Respectfully,

Kerry Repola

Address:

City:

State:

Project Number: 2679-166

21129
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Moisture and Density

ASTM D 2216 and ASTM D 7263

CLIENT RJH Consultants JOB NO. 2679-166

PROJECT TJC Phase III LOCATION --
PROJECT NO.

BORING NO. B-607A
DEPTH 22.6-23.1'
SAMPLE NO. NQ-2
DATE SAMPLED 11/17/21
DATE TESTED 12/28/21
TECHNICIAN JL
DESCRIPTION

Mass of Wet Soil and Pan (g): 203.72
Mass of Dry Soil and Pan (g): 172.45
Mass of Pan (g): 6.71
Moisture (%): 18.9

Diameter (in): 1.81
Height (in): 2.60
Mass of Wet Soil and Ring (g): 226.63
Mass of Ring (g): 0.00
Wet Density (lbs/ftį): 128.5

Dry Density (lbs/ft³): 108.1

Wet Density (kg/mį): 2058
Dry Density (kg/m³): 1731

BORING NO.
DEPTH
SAMPLE NO.
DATE SAMPLED
DATE TESTED
TECHNICIAN
DESCRIPTION

Mass of Wet Soil and Pan (g):
Mass of Dry Soil and Pan (g):
Mass of Pan (g):
Moisture (%):

Diameter (in):
Height (in):
Mass of Wet Soil and Ring (g):
Mass of Ring (g):
Wet Density (lbs/ftį):
Dry Density (lbs/ft³):
Wet Density (kg/mį):
Dry Density (kg/m³):

NOTES

Data entry by: JL Date: 12/30/21
Checked by: KR Date: 12/30/21
File name: 2679166__Moisture and Density ASTM D7236_0.xlsm

21129
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Atterberg Limits

ASTM D 4318

CLIENT RJH Consultants BORING NO. B-606
JOB NO. 2679-166 DEPTH 42.4-42.8'
PROJECT TJC Phase III SAMPLE NO. NQ-5
PROJECT NO. 21129 DATE SAMPLED 11/16/21
LOCATION -- SAMPLED BY --
DATE TESTED 12/16/21 DESCRIPTION --
TECHNICIAN AR

Mass of Wet Pan and Soil (g): 24.35 24.97 23.70
Mass of Dry Pan and Soil (g): 23.06 23.54 22.61
Mass of Pan (g): 18.59 18.58 18.70

Moisture (%) 28.8 28.8 28.0

Number of Blows 18 21 25 28 33
Mass of Wet Pan and Soil (g): 27.86 25.84 28.10 25.81 25.14
Mass of Dry Pan and Soil (g): 24.36 23.22 24.61 22.79 22.48
Mass of Pan (g): 18.60 18.80 18.67 17.60 17.82

Moisture (%) 60.8 59.4 58.8 58.4 57.2

Plastic Limit: 29 Atterberg Classification: CH
Liquid Limit: 59 Method: A

Plastic Index: 30

NOTES

Data entry by: MM Date: 12/20/21
Checked by: KR Date: 12/27/21
File name: 2679166__Atterberg ASTM D4318_0.xlsm
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Atterberg Limits

ASTM D 4318

CLIENT RJH Consultants BORING NO. B-603
JOB NO. 2679-166 DEPTH 1-2.5'
PROJECT TJC Phase III SAMPLE NO. S-1
PROJECT NO. 21129 DATE SAMPLED 11/15/21
LOCATION -- SAMPLED BY --
DATE TESTED 12/28/21 DESCRIPTION --
TECHNICIAN MM

Mass of Wet Pan and Soil (g): 25.58 25.86
Mass of Dry Pan and Soil (g): 24.50 24.73
Mass of Pan (g): 18.69 18.60

Moisture (%) 18.6 18.5

Number of Blows 20 24 30
Mass of Wet Pan and Soil (g): 28.40 26.53 26.55
Mass of Dry Pan and Soil (g): 25.07 23.48 23.92
Mass of Pan (g): 18.71 17.60 18.79

Moisture (%) 52.3 51.8 51.3

Plastic Limit: 19 Atterberg Classification: CH
Liquid Limit: 52 Method: A

Plastic Index: 33

NOTES

Data entry by: MM Date: 12/29/21
Checked by: 44560 Date: JL
File name: 2679166__Atterberg ASTM D4318_1.xlsm

Plastic Limits

Liquid Limits

Plastic Index
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Atterberg Limits

ASTM D 4318

CLIENT RJH Consultants BORING NO. B-605
JOB NO. 2679-166 DEPTH 3.5-5'
PROJECT TJC Phase III SAMPLE NO. S-2
PROJECT NO. 21129 DATE SAMPLED 11/15/21
LOCATION -- SAMPLED BY --
DATE TESTED 12/28/21 DESCRIPTION --
TECHNICIAN MM

Mass of Wet Pan and Soil (g): 24.99 25.54
Mass of Dry Pan and Soil (g): 24.00 24.43
Mass of Pan (g): 18.73 18.43

Moisture (%) 18.6 18.5

Number of Blows 15 25 28
Mass of Wet Pan and Soil (g): 26.47 26.49 26.85
Mass of Dry Pan and Soil (g): 23.33 23.64 23.78
Mass of Pan (g): 18.36 18.59 18.31

Moisture (%) 63.1 56.4 56.1

Plastic Limit: 19 Atterberg Classification: CH
Liquid Limit: 57 Method: A

Plastic Index: 38

NOTES

Data entry by: MM Date: 12/29/21
Checked by: JL Date: 12/30/21
File name: 2679166__Atterberg ASTM D4318_2.xlsm
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Atterberg Limits

ASTM D 4318

CLIENT RJH Consultants BORING NO. B-606
JOB NO. 2679-166 DEPTH 9.5-10.0'
PROJECT TJC Phase III SAMPLE NO. mc-4
PROJECT NO. 21129 DATE SAMPLED 11/16/21
LOCATION -- SAMPLED BY --
DATE TESTED 12/29/21 DESCRIPTION --
TECHNICIAN AR

Mass of Wet Pan and Soil (g): 25.13 24.85
Mass of Dry Pan and Soil (g): 24.25 24.03
Mass of Pan (g): 18.62 18.68

Moisture (%) 15.6 15.3

Number of Blows 17 20 28
Mass of Wet Pan and Soil (g): 27.12 25.77 26.65
Mass of Dry Pan and Soil (g): 24.32 23.09 24.10
Mass of Pan (g): 18.70 17.66 18.81

Moisture (%) 49.9 49.4 48.2

Plastic Limit: 15 Atterberg Classification: CL
Liquid Limit: 49 Method: A

Plastic Index: 34

NOTES

Data entry by: AR Date: 12/30/21
Checked by: MM Date: 12/30/21
File name: 2679166__Atterberg ASTM D4318_3.xlsm
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Atterberg Limits

ASTM D 4318

CLIENT RJH Consultants BORING NO. B-607A
JOB NO. 2679-166 DEPTH 22.6-23.1'
PROJECT TJC Phase III SAMPLE NO. NQ-2
PROJECT NO. 21129 DATE SAMPLED 11/17/21
LOCATION -- SAMPLED BY --
DATE TESTED 12/29/21 DESCRIPTION --
TECHNICIAN JL

Mass of Wet Pan and Soil (g): 25.28 25.46
Mass of Dry Pan and Soil (g): 23.89 24.03
Mass of Pan (g): 18.38 18.31

Moisture (%) 25.3 25.1

Number of Blows 21 23 26 28 32
Mass of Wet Pan and Soil (g): 27.75 27.16 28.46 28.81 28.45
Mass of Dry Pan and Soil (g): 23.95 23.65 24.35 24.59 24.56
Mass of Pan (g): 18.48 18.54 18.30 18.34 18.72

Moisture (%) 69.4 68.6 68.0 67.6 66.7

Plastic Limit: 25 Atterberg Classification: CH
Liquid Limit: 68 Method: A

Plastic Index: 43

NOTES

Data entry by: AR Date: 12/30/21
Checked by: MM Date: 12/30/21
File name: 2679166__Atterberg ASTM D4318_4.xlsm
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Atterberg Limits

ASTM D 4318

CLIENT RJH Consultants BORING NO. B-607A
JOB NO. 2679-166 DEPTH 6.5-7.0'
PROJECT TJC Phase III SAMPLE NO. mc-3
PROJECT NO. 21129 DATE SAMPLED 11/17/21
LOCATION -- SAMPLED BY --
DATE TESTED 12/29/21 DESCRIPTION --
TECHNICIAN MM

Mass of Wet Pan and Soil (g): 25.38 25.53
Mass of Dry Pan and Soil (g): 24.38 24.56
Mass of Pan (g): 18.44 18.70

Moisture (%) 16.8 16.7

Number of Blows 18 25 27
Mass of Wet Pan and Soil (g): 25.54 24.06 25.28
Mass of Dry Pan and Soil (g): 23.00 21.81 22.89
Mass of Pan (g): 18.47 17.78 18.61

Moisture (%) 56.1 55.7 55.6

Plastic Limit: 17 Atterberg Classification: CH
Liquid Limit: 56 Method: A

Plastic Index: 39

NOTES

Data entry by: AR Date: 12/30/21
Checked by: MM Date: 12/30/21
File name: 2679166__Atterberg ASTM D4318_5.xlsm
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Percent Minus #200

ASTM D 1140

CLIENT RJH Consultants BORING NO. B-607A
JOB NO. 2679-166 DEPTH 35-35.6'
PROJECT TJC Phase III SAMPLE NO. NQ-6
PROJECT NO. 21129 DATE SAMPLED 11/18/21
LOCATION -- DESCRIPTION --
DATE TESTED 12/17/21
TECHNICIAN MM

Hygroscopic Moisture Sample Data

Mass Wet Pan and Soil (g): 479.18 Total Wet Mass of Sample (g): 307.8
Mass Dry Pan and Soil (g): 466.74 Total Dry Mass of Sample (g): 295.3

Mass of Pan (g): 171.42
 Moisture (%): 4.2

Sieve Number Sieve Size (mm) Mass of Pan and 
Soil (g) Mass of Pan (g)

Mass of 
Individual 

Retained Soil (g)

Correction 
Factor

Percent Passing 
by Weight (%)

#4 4.75 0.0 0.0 -- -- 100.0

#200 0.075 334.5 171.4 163.0 1.00 44.8

Atterberg Classification: --
Group Symbol: --

USCS Classification: --

NOTES

Data entry by: KMS Date: 12/28/21
Checked by: KR Date: 12/28/21
File name: 2679166__Percent Minus #200 ASTM D1140_0.xlsm

USCS Classification ASTM D 2487
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Percent Minus #200

ASTM D 1140

CLIENT RJH Consultants BORING NO. B-604
JOB NO. 2679-166 DEPTH 6.0-7.5'
PROJECT TJC Phase III SAMPLE NO. S-3
PROJECT NO. 21129 DATE SAMPLED 11/15/21
LOCATION -- DESCRIPTION --
DATE TESTED 12/21/21
TECHNICIAN JL

Hygroscopic Moisture of Fines Sample Data

Mass Wet Pan and Soil (g): 384.42 Total Wet Mass of Sample (g): 860.9
Mass Dry Pan and Soil (g): 360.47 Total Dry Mass of Sample (g): 764.0

Mass of Pan (g): 171.70 Split Fraction: #4
 Moisture (%): 12.7 Mass of Sub-Sample Fraction (g): 212.72

Sieve Number Sieve Size (mm) Mass of Pan and 
Soil (g) Mass of Pan (g)

Mass of 
Individual 

Retained Soil (g)

Correction 
Factor

Percent Passing 
by Weight (%)

#4 4.75 0.0 0.0 -- -- 100.0

#200 0.075 178.0 171.7 6.3 1.00 96.7

Atterberg Classification: --
Group Symbol: --

USCS Classification: --

NOTES

Data entry by: KMS Date: 12/28/21
Checked by: KR Date: 12/28/21
File name: 2679166__Percent Minus #200 ASTM D1140_1.xlsm

USCS Classification ASTM D 2487
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Percent Minus #200

ASTM D 1140

CLIENT RJH Consultants BORING NO. B-602
JOB NO. 2679-166 DEPTH 1-2.5'
PROJECT TJC Phase III SAMPLE NO. S-1
PROJECT NO. 21129 DATE SAMPLED 11/15/21
LOCATION -- DESCRIPTION --
DATE TESTED 12/27/21
TECHNICIAN MM

Hygroscopic Moisture Sample Data

Mass Wet Pan and Soil (g): 690.60 Total Wet Mass of Sample (g): 464.5
Mass Dry Pan and Soil (g): 681.74 Total Dry Mass of Sample (g): 455.6

Mass of Pan (g): 226.11
 Moisture (%): 1.9

Sieve Number Sieve Size (mm) Mass of Pan and 
Soil (g) Mass of Pan (g)

Mass of 
Individual 

Retained Soil (g)

Correction 
Factor

Percent Passing 
by Weight (%)

#4 4.75 0.0 0.0 -- -- 100.0

#200 0.075 466.2 226.1 240.1 1.00 47.3

Atterberg Classification: --
Group Symbol: --

USCS Classification: --

NOTES

Data entry by: KMS Date: 12/28/21
Checked by: KR Date: 12/28/21
File name: 2679166__Percent Minus #200 ASTM D1140_2.xlsm

USCS Classification ASTM D 2487
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Grain Size Analysis

ASTM D 6913

CLIENT RJH Consultants BORING NO. B-606
JOB NO. 2679-166 DEPTH 42.4-42.8'
PROJECT TJC Phase III SAMPLE NO. NQ-5
PROJECT NO. 21129 DATE SAMPLED 11/16/21
LOCATION -- DESCRIPTION --
DATE TESTED 12/16/21
TECHNICIAN MM

Hygroscopic Moisture of Fines Sample Data

Mass Wet Pan and Soil (g): 334.80 Total Wet Mass of Sample (g): 284.1
Mass Dry Pan and Soil (g): 327.51 Total Dry Mass of Sample (g): 270.9

Mass of Pan (g): 178.01 Split Fraction: #4
 Moisture (%): 4.9 Mass of Sub-Sample Fraction (g): 156.79

Sieve Number Sieve Size (mm) Mass of Pan and 
Soil (g) Mass of Pan (g)

Mass of 
Individual 

Retained Soil (g)

Correction 
Factor

Percent Passing 
by Weight (%)

3" 76.2 0.0 -- -- -- 100.0

1.5" 38.1 0.0 -- -- -- 100.0

3/4" 19.05 0.0 -- -- -- 100.0

3/8" 9.53 0.0 -- -- -- 100.0

#4 4.75 0.0 -- -- -- 100.0

#10 2.00 0.1 -- 0.1 1.00 100.0

#20 0.850 0.6 -- 0.6 1.00 99.6

#40 0.425 5.2 -- 5.2 1.00 96.1

#60 0.250 7.4 -- 7.4 1.00 91.2

#100 0.150 6.1 -- 6.1 1.00 87.1

#140 0.106 2.1 -- 2.1 1.00 85.7

#200 0.075 1.0 -- 1.0 1.00 85.1

Atterberg Classification: CH Coefficient of Curvature - Cc: --
Group Symbol: CH Coefficient of Uniformity - Cu: --

USCS Classification: Fat Clay
Data entry by: KMS Date: 12/28/21
Checked by: KR Date: 12/28/21
File name: 2679166__Grain Size Analysis ASTM D6913_0.xlsm

USCS Classification ASTM D 2487
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Grain Size Analysis

ASTM D 6913

CLIENT RJH Consultants BORING NO. B-607A
JOB NO. 2679-166 DEPTH 1-2.5'
PROJECT TJC Phase III SAMPLE NO. S-1
PROJECT NO. 21129 DATE SAMPLED 11/17/21
LOCATION -- DESCRIPTION --
DATE TESTED 12/20/21
TECHNICIAN JL

Hygroscopic Moisture Sample Data

Mass Wet Pan and Soil (g): 670.13 Total Wet Mass of Sample (g): 444.7
Mass Dry Pan and Soil (g): 614.72 Total Dry Mass of Sample (g): 389.3

Mass of Pan (g): 225.39
 Moisture (%): 14.2

Sieve Number Sieve Size (mm) Mass of Pan and 
Soil (g) Mass of Pan (g)

Mass of 
Individual 

Retained Soil (g)

Correction 
Factor

Percent Passing 
by Weight (%)

3" 76.2 0.0 -- -- -- 100.0

1.5" 38.1 0.0 -- -- -- 100.0

3/4" 19.05 0.0 -- -- -- 100.0

3/8" 9.53 3.1 -- 3.1 1.00 99.2

#4 4.75 5.0 -- 5.0 1.00 97.9

#10 2.00 4.1 -- 4.1 1.00 96.9

#20 0.850 5.1 -- 5.1 1.00 95.6

#40 0.425 7.8 -- 7.8 1.00 93.6

#60 0.250 9.6 -- 9.6 1.00 91.1

#100 0.150 12.0 -- 12.0 1.00 88.0

#140 0.106 8.9 -- 8.9 1.00 85.8

#200 0.075 8.2 -- 8.2 1.00 83.7

Atterberg Classification: -- Coefficient of Curvature - Cc: --
Group Symbol: -- Coefficient of Uniformity - Cu: --

USCS Classification: --
Data entry by: KMS Date: 12/28/21
Checked by: KR Date: 12/28/21
File name: 2679166__Grain Size Analysis ASTM D6913_1.xlsm

USCS Classification ASTM D 2487
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Grain Size Analysis with Hydrometer

ASTM D 6913 And D 7928

CLIENT RJH Consultants BORING NO. B-605
JOB NO. 2679-166 DEPTH 3.5-5.0'
PROJECT TJC Phase III SAMPLE NO. S-2
PROJECT NO. 21129 DATE SAMPLED 11/15/21
LOCATION -- DESCRIPTION --
DATE TESTED 12/28/21
TECHNICIAN JL

Hygroscopic Moisture of Fines Sample Data

Mass Wet Pan and Soil (g): 114.73 Total Wet Mass of Sample (g): 351.0
Mass Dry Pan and Soil (g): 111.09 Total Dry Mass of Sample (g): 340.0

Mass of Pan (g): 6.71 Split Fraction: #10
 Moisture (%): 3.5 Mass of Sub-Sample Fraction (g): 51.93

Sieve Number Sieve Size (mm) Mass of Pan and 
Soil (g) Mass of Pan (g)

Mass of 
Individual 

Retained Soil (g)

Correction 
Factor

Percent Passing 
by Weight (%)

3" 76.2 0.0 -- -- -- 100.0

1.5" 38.1 0.0 -- -- -- 100.0

3/4" 19.05 0.0 -- -- -- 100.0

3/8" 9.53 12.2 -- 12.2 1.00 96.4

#4 4.75 8.2 -- 8.2 1.00 94.0

#10 2.00 4.3 -- 4.25 1.000 92.7

#20 0.850 0.4 -- 0.40 0.927 92.0

#40 0.425 1.9 -- 1.90 0.927 88.5

#60 0.250 2.3 -- 2.28 0.927 84.3

#100 0.150 4.1 -- 4.06 0.927 76.8

#140 0.106 2.3 -- 2.27 0.927 72.6

#200 0.075 3.5 -- 3.52 0.927 66.1

Atterberg Classification: CH Coefficient of Curvature - Cc: --
Group Symbol: CH Coefficient of Uniformity - Cu: --

USCS Classification: Sandy Fat Clay
Data entry by: KMS Date: 12/30/21
Checked by: KR Date: 12/30/21
File name: 2679166__Grain Size with Hydrometer ASTM D6913 D7928_0.xlsm Page 1 of 2

USCS Classification ASTM D 2487
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Grain Size Analysis with Hydrometer

ASTM D 6913 And D 7928

CLIENT RJH Consultants BORING NO. B-605
JOB NO. 2679-166 DEPTH 3.5-5.0'
PROJECT TJC Phase III SAMPLE NO. S-2
PROJECT NO. 21129 DATE SAMPLED 11/15/21
LOCATION -- DESCRIPTION --
DATE TESTED 12/28/21
TECHNICIAN JL

Hydrometer and Flask Parameters

Hydrometer ID: 0805 Flask ID: 1466
Average Mass Offset (g/L): 9.87 Flask Volume (cm³): 996.4

Hydrometer Bulb Volume (cm³): 56.50 Flask Surface Area (cm²): 29.10
Meniscus Correction (g/L): 1.00 Assumed Specific Gravity 2.65

 Hb (cm): 24.5 Hydrometer Type: 152H
Hcb (cm): 6.8
Hs (cm): 8.2 Percent Finer by Mass at 2 ɛm: 35.9

Elapsed Time 
(minutes)

Hydrometer 
Reading (g/L)

Offset Reading 
(g/L) Temperature (°C)

Effective Depth 
(cm)

Maximum 
Particle 

Diameter in 
Suspension 

(mm)

Percent Finer by 
Mass (%)

1 37.50 5.78 21.9 10.72 0.045 58.4

2 35.00 5.78 21.9 11.13 0.032 53.8

4 34.00 5.78 21.9 11.30 0.023 52.0

8 33.00 5.82 21.8 11.46 0.016 50.1

15 32.00 5.82 21.8 11.63 0.012 48.2

30 31.00 5.82 21.8 11.79 0.009 46.4

60 29.75 5.82 21.8 12.00 0.006 44.1

240 27.75 5.71 22.1 12.33 0.003 40.6

1440 23.50 5.64 22.3 13.03 0.001 32.9

NOTES:

File name: 2679166__Grain Size with Hydrometer ASTM D6913 D7928_0.xlsm Page 2 of 2

Hydrometer Data
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Grain Size Analysis with Hydrometer

ASTM D 6913 And D 7928

CLIENT RJH Consultants BORING NO. B-603
JOB NO. 2679-166 DEPTH 1-2.5'
PROJECT TJC Phase III SAMPLE NO. S-1
PROJECT NO. 21129 DATE SAMPLED 11/15/21
LOCATION -- DESCRIPTION --
DATE TESTED 12/28/21
TECHNICIAN JL

Hygroscopic Moisture of Fines Sample Data

Mass Wet Pan and Soil (g): 181.89 Total Wet Mass of Sample (g): 451.9
Mass Dry Pan and Soil (g): 174.59 Total Dry Mass of Sample (g): 433.1

Mass of Pan (g): 6.78 Split Fraction: #10
 Moisture (%): 4.4 Mass of Sub-Sample Fraction (g): 48.94

Sieve Number Sieve Size (mm) Mass of Pan and 
Soil (g) Mass of Pan (g)

Mass of 
Individual 

Retained Soil (g)

Correction 
Factor

Percent Passing 
by Weight (%)

3" 76.2 0.0 -- -- -- 100.0

1.5" 38.1 0.0 -- -- -- 100.0

3/4" 19.05 0.0 -- -- -- 100.0

3/8" 9.53 2.4 -- 2.4 1.00 99.4

#4 4.75 0.5 -- 0.5 1.00 99.3

#10 2.00 0.2 -- 0.21 1.000 99.3

#20 0.850 0.1 -- 0.11 0.993 99.1

#40 0.425 0.2 -- 0.19 0.993 98.6

#60 0.250 0.5 -- 0.50 0.993 97.6

#100 0.150 0.8 -- 0.75 0.993 96.0

#140 0.106 0.9 -- 0.88 0.993 94.1

#200 0.075 0.8 -- 0.83 0.993 92.4

Atterberg Classification: CH Coefficient of Curvature - Cc: --
Group Symbol: CH Coefficient of Uniformity - Cu: --

USCS Classification: Fat Clay
Data entry by: KMS Date: 12/30/21
Checked by: KR Date: 12/30/21
File name: 2679166__Grain Size with Hydrometer ASTM D6913 D7928_1.xlsm Page 1 of 2

USCS Classification ASTM D 2487
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Grain Size Analysis with Hydrometer

ASTM D 6913 And D 7928

CLIENT RJH Consultants BORING NO. B-603
JOB NO. 2679-166 DEPTH 1-2.5'
PROJECT TJC Phase III SAMPLE NO. S-1
PROJECT NO. 21129 DATE SAMPLED 11/15/21
LOCATION -- DESCRIPTION --
DATE TESTED 12/28/21
TECHNICIAN JL

Hydrometer and Flask Parameters

Hydrometer ID: 0805 Flask ID: 1179
Average Mass Offset (g/L): 9.87 Flask Volume (cm³): 999.7

Hydrometer Bulb Volume (cm³): 56.50 Flask Surface Area (cm²): 28.12
Meniscus Correction (g/L): 1.00 Assumed Specific Gravity 2.65

 Hb (cm): 24.5 Hydrometer Type: 152H
Hcb (cm): 6.8
Hs (cm): 8.2 Percent Finer by Mass at 2 ɛm: 32.4

Elapsed Time 
(minutes)

Hydrometer 
Reading (g/L)

Offset Reading 
(g/L) Temperature (°C)

Effective Depth 
(cm)

Maximum 
Particle 

Diameter in 
Suspension 

(mm)

Percent Finer by 
Mass (%)

1 44.50 5.86 21.7 9.54 0.042 81.8

2 43.00 5.86 21.7 9.78 0.030 78.6

4 40.75 5.86 21.7 10.15 0.022 73.8

8 39.00 5.86 21.7 10.44 0.016 70.1

15 37.00 5.86 21.7 10.77 0.012 65.9

30 34.50 5.86 21.7 11.18 0.008 60.6

60 32.50 5.82 21.8 11.51 0.006 56.5

240 26.00 5.67 22.2 12.58 0.003 43.0

1440 18.00 5.64 22.3 13.90 0.001 26.2

NOTES:

File name: 2679166__Grain Size with Hydrometer ASTM D6913 D7928_1.xlsm Page 2 of 2

Hydrometer Data
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One Dimensional Swell / Collapse

CLIENT RJH Consultants          BORING NO. B-606
JOB NO. 2679-166          DEPTH 42.4-42.8'
PROJECT TJC Phase III          SAMPLE NO. NQ-5
PROJECT NO. 21129          DATE SAMPLED 11/16/2021
LOCATION --          SAMPLED BY --
DATE TESTED 12/06/21          DESCRIPTION core
TECHNICIAN JL
RAW FILE FALSE

Before Test Mass of Wet Soil and Ring (g): 159.22 Initial Wet Density (pcf): 129.8
After Test Mass of Wet Soil and Ring (g): 160.94 Initial Dry Density (pcf): 111.7

Mass of Dry Soil, Ring, and Pan (g): 198.31 Initial Wet Density (kg/m³): 2079
Diameter (in): 1.77 Initial Dry Density (kg/mį): 1790

Initial Height (in): 0.88 Initial Moisture (%): 16.2
Mass of Ring (g): 86.08 Final Wet Density (pcf): 137.5
Mass of Pan (g): 49.27 Final Dry Density (pcf): 115.6

Inundation Load (psf): 3578 Final Wet Density (kg/m³): 2203
Inundation Load (kPa): 171 Final Dry Density (kg/mį): 1853

Oedometer ID: ATT-9 Final Moisture (%): 18.9

Swell (%): 1.44 Swell Pressure (psf): 21311
Swell Pressure (kPa): 1020

Load (psf) Deformation (in) Strain (%)
178 0.0000 0.00
3578 -0.0083 -0.94

Inundated 0.0044 0.50
6006 0.0034 0.38
11976 -0.0013 -0.14
23978 -0.0103 -1.17
35045 -0.0169 -1.92

Data entry by: JL Date: 12/09/21
Checked by: KMS Date: 12/14/21
File name: 2679166__Swell Collapse ASTM D4546_0.xlsm

Denver Swell

Sample Conditions
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One Dimensional Swell / Collapse

CLIENT RJH Consultants          BORING NO. B-607A
JOB NO. 2679-166          DEPTH 35.0-35.6'
PROJECT TJC Phase III          SAMPLE NO. NQ-6
PROJECT NO. 21129          DATE SAMPLED 11/18/2021
LOCATION --          SAMPLED BY --
DATE TESTED 12/07/21          DESCRIPTION core
TECHNICIAN JL
RAW FILE --

Before Test Mass of Wet Soil and Ring (g): 189.90 Initial Wet Density (pcf): 131.2
After Test Mass of Wet Soil and Ring (g): 190.30 Initial Dry Density (pcf): 110.3

Mass of Dry Soil, Ring, and Pan (g): 226.73 Initial Wet Density (kg/m³): 2102
Diameter (in): 1.77 Initial Dry Density (kg/mį): 1767

Initial Height (in): 1.00 Initial Moisture (%): 19.0
Mass of Ring (g): 104.89 Final Wet Density (pcf): 141.0
Mass of Pan (g): 50.40 Final Dry Density (pcf): 117.9

Inundation Load (psf): 5989 Final Wet Density (kg/m³): 2258
Inundation Load (kPa): 287 Final Dry Density (kg/mį): 1889

Oedometer ID: ATT-12 Final Moisture (%): 19.5

Collapse (%): -0.14 Swell Pressure (psf): --
Swell Pressure (kPa): --

Load (psf) Deformation (in) Strain (%)
213 0.0000 0.00
5989 -0.0273 -2.73

Inundated -0.0288 -2.87
11972 -0.0351 -3.51
23202 -0.0443 -4.42
35050 -0.0518 -5.17

Data entry by: JL Date: 12/10/21
Checked by: KMS Date: 12/14/21
File name: 2679166__Swell Collapse ASTM D4546_1.xlsm

Denver Swell

Sample Conditions

Swell / Collapse Data
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One Dimensional Swell / Collapse

CLIENT RJH Consultants          BORING NO. B-606
JOB NO. 2679-166          DEPTH 50.7-51.2'
PROJECT TJC Phase III          SAMPLE NO. NQ-7 (6)
PROJECT NO. 21129          DATE SAMPLED 11/16/2021
LOCATION --          SAMPLED BY --
DATE TESTED 12/16/21          DESCRIPTION --
TECHNICIAN JL
RAW FILE --

Before Test Mass of Wet Soil and Ring (g): 169.63 Initial Wet Density (pcf): 131.7
After Test Mass of Wet Soil and Ring (g): 170.64 Initial Dry Density (pcf): 111.4

Mass of Dry Soil, Ring, and Pan (g): 206.01 Initial Wet Density (kg/m³): 2109
Diameter (in): 1.76 Initial Dry Density (kg/mį): 1784

Initial Height (in): 1.00 Initial Moisture (%): 18.2
Mass of Ring (g): 85.56 Final Wet Density (pcf): 139.6
Mass of Pan (g): 49.35 Final Dry Density (pcf): 116.6

Inundation Load (psf): 4600 Final Wet Density (kg/m³): 2236
Inundation Load (kPa): 220 Final Dry Density (kg/mį): 1868

Oedometer ID: ATT-4 Final Moisture (%): 19.7

Swell (%): 0.41 Swell Pressure (psf): 9580
Swell Pressure (kPa): 459

Load (psf) Deformation (in) Strain (%)
138 0.0000 0.00
4600 -0.0100 -1.00

Inundated -0.0059 -0.59
7441 -0.0080 -0.80
15035 -0.0151 -1.51
35000 -0.0346 -3.45

Data entry by: JL Date: 12/22/21
Checked by: KMS Date: 12/27/21
File name: 2679166__Swell Collapse ASTM D4546_2.xlsm

Denver Swell

Sample Conditions

Swell / Collapse Data

-4

-3.5

-3

-2.5

-2

-1.5

-1

-0.5

0

100 1000 10000 100000

St
ra

in
 (

%
)

Stress (psf)

Strain Versus Vertical Stress

Initial Loading Inundation Load Final Loading

Appendix C Page 20 of 39



One Dimensional Swell / Collapse

CLIENT RJH Consultants          BORING NO. B-607A
JOB NO. 2679-166          DEPTH 6.5-7.0'
PROJECT TJC Phase III          SAMPLE NO. MC-3
PROJECT NO. 21129          DATE SAMPLED 11/17/2021
LOCATION --          SAMPLED BY --
DATE TESTED 12/16/21          DESCRIPTION Dames & Moore Tube
TECHNICIAN JL
RAW FILE --

Before Test Mass of Wet Soil and Ring (g): 165.82 Initial Wet Density (pcf): 119.1
After Test Mass of Wet Soil and Ring (g): 161.46 Initial Dry Density (pcf): 96.6

Mass of Dry Soil, Ring, and Pan (g): 192.11 Initial Wet Density (kg/m³): 1908
Diameter (in): 2.41 Initial Dry Density (kg/mį): 1547

Initial Height (in): 0.90 Initial Moisture (%): 23.4
Mass of Ring (g): 37.44 Final Wet Density (pcf): 137.9
Mass of Pan (g): 50.62 Final Dry Density (pcf): 115.7

Inundation Load (psf): 2700 Final Wet Density (kg/m³): 2210
Inundation Load (kPa): 129 Final Dry Density (kg/mį): 1854

Oedometer ID: ATT-3 Final Moisture (%): 19.2

Collapse (%): -0.53 Swell Pressure (psf): --
Swell Pressure (kPa): --

Load (psf) Deformation (in) Strain (%)
132 0.0000 0.00
2700 -0.0135 -1.50

Inundated -0.0183 -2.03
6566 -0.0554 -6.16
12911 -0.0918 -10.20
25790 -0.1218 -13.53
35000 -0.1369 -15.21

Data entry by: JL Date: 12/22/21
Checked by: KMS Date: 12/27/21
File name: 2679166__Swell Collapse ASTM D4546_3.xlsm

Denver Swell

Sample Conditions

Swell / Collapse Data
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One Dimensional Swell / Collapse

CLIENT RJH Consultants          BORING NO. B-606
JOB NO. 2679-166          DEPTH 9.5-10.0'
PROJECT TJC Phase III          SAMPLE NO. MC-4
PROJECT NO. 21129          DATE SAMPLED 11/16/2021
LOCATION --          SAMPLED BY --
DATE TESTED 12/15/21          DESCRIPTION Dames & Moore Ring
TECHNICIAN JL
RAW FILE --

Before Test Mass of Wet Soil and Ring (g): 173.82 Initial Wet Density (pcf): 126.3
After Test Mass of Wet Soil and Ring (g): 169.04 Initial Dry Density (pcf): 103.5

Mass of Dry Soil, Ring, and Pan (g): 199.70 Initial Wet Density (kg/m³): 2023
Diameter (in): 2.41 Initial Dry Density (kg/mį): 1658

Initial Height (in): 0.90 Initial Moisture (%): 22.0
Mass of Ring (g): 37.69 Final Wet Density (pcf): 141.0
Mass of Pan (g): 50.46 Final Dry Density (pcf): 119.7

Inundation Load (psf): 210 Final Wet Density (kg/m³): 2258
Inundation Load (kPa): 10 Final Dry Density (kg/mį): 1918

Oedometer ID: ATT-2 Final Moisture (%): 17.8

Swell (%): 0.70 Swell Pressure (psf): 1133
Swell Pressure (kPa): 54

Load (psf) Deformation (in) Strain (%)
136 0.0000 0.00
210 -0.0007 -0.08

Inundated 0.0056 0.62
435 0.0049 0.54
843 0.0020 0.22
1649 -0.0055 -0.61
3263 -0.0161 -1.79
6503 -0.0362 -4.02
12879 -0.0632 -7.02
25790 -0.0963 -10.70
35000 -0.1093 -12.14

Data entry by: JL Date: 12/27/21
Checked by: KMS Date: 12/27/21
File name: 2679166__Swell Collapse ASTM D4546_4.xlsm

Denver Swell

Sample Conditions

Swell / Collapse Data
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Unconfined Compressive Strength

CLIENT RJH Consultants          BORING NO. B-606
JOB NO. 2679-166          DEPTH 50.7-51.2'
PROJECT          SAMPLE NO. NQ-7
PROJECT NO. 21129          DATE SAMPLED 11/16/21
LOCATION --          DESCRIPTION core
DATE TESTED 12/16/21
TECHNICIAN CAL

Strain Rate (in/min): 0.040
Strain Rate (cm/min): 0.102

Raw Data Files:

Mass of Wet Soil and Pan (g): 468.42 Initial Wet Density (pcf): 132.1
Mass of Dry Soil and Pan (g): 427.27 Initial Dry Density (pcf): 113.7

Mass of  Pan (g): 172.34 Initial Wet Density (kg/m³): 2116
Mass of Wet Soil (g): 296.08 Initial Dry Density (kg/mį): 1822

Initial Diameter (in): 1.758 Initial Moisture (%): 16.1
Initial Height (in): 3.518

Peak Stress (psf): 8971 Axial Strain at Peak Stress (%): 1.2
Peak Stress (kPa): 430 Height to Diameter Ratio: 2.0:1

NOTES:

Data entry by: CAL Date: 12/20/21
Checked by: KR Date: 12/22/21
File name: 2679166__UCS ASTM D2166_0.xlsm

ASTM D2166

Test Parameters

2679-166_B-606_51_NQ-7_UCS.txt

Moisture & Density Data

TJC Phase III

Test Results
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Unconfined Compressive Strength

ASTM D2166

(After Picture)

CLIENT RJH Consultants          BORING NO. B-606
JOB NO. 2679-166          DEPTH 50.7-51.2'
PROJECT TJC Phase III          SAMPLE NO. NQ-7
PROJECT NO. 21129          DATE SAMPLED 11/16/2021
LOCATION --          DESCRIPTION core
DATE TESTED 12/16/21
TECHNICIAN CAL

NOTES

Picture File: 2679-166_b-606_nq-7_UCS.JPG
File name: 2679166__UCS ASTM D2166_0.xlsm
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Unconfined Compressive Strength

ASTM D2166

CLIENT             BORING NO. B-606
JOB NO. 2679-166             DEPTH 50.7-51.2'
PROJECT             SAMPLE NO. NQ-7
PROJECT NO. 21129             DATE SAMPLED 11/16/2021
LOCATION --             DESCRIPTION core
DATE TESTED 12/16/21
TECHNICIAN CAL

Displacement (in) Displacement (cm) Strain (%)
Average Cross 

Sectional Area (in²) Load (lbs) Load (N) Stress (psf) Stress (kPa)

0.0000 0.000 0.00 2.43 0 0 0 0
0.0022 0.006 0.06 2.43 6 28 367 18
0.0042 0.011 0.12 2.43 24 108 1443 69
0.0064 0.016 0.18 2.43 28 123 1638 78
0.0085 0.022 0.24 2.43 38 168 2242 107
0.0106 0.027 0.30 2.43 51 228 3031 145
0.0126 0.032 0.36 2.44 64 284 3768 180
0.0147 0.037 0.42 2.44 70 313 4158 199
0.0168 0.043 0.48 2.44 81 361 4789 229
0.0190 0.048 0.54 2.44 87 387 5127 246
0.0211 0.054 0.60 2.44 101 449 5949 285
0.0232 0.059 0.66 2.44 103 458 6066 290
0.0255 0.065 0.72 2.45 111 495 6553 314
0.0275 0.070 0.78 2.45 114 508 6724 322
0.0296 0.075 0.84 2.45 122 541 7159 343
0.0318 0.081 0.90 2.45 124 551 7277 348
0.0340 0.086 0.97 2.45 132 585 7729 370
0.0363 0.092 1.03 2.45 143 636 8391 402
0.0385 0.098 1.09 2.45 148 660 8701 417
0.0406 0.103 1.15 2.46 153 681 8971 430
0.0428 0.109 1.22 2.46 153 681 8966 429
0.0449 0.114 1.28 2.46 151 672 8848 424
0.0470 0.119 1.34 2.46 148 660 8686 416
0.0491 0.125 1.40 2.46 145 643 8462 405
0.0511 0.130 1.45 2.46 143 636 8353 400
0.0532 0.135 1.51 2.46 128 571 7495 359
0.0553 0.140 1.57 2.47 122 542 7112 341
0.0573 0.146 1.63 2.47 119 531 6966 334
0.0594 0.151 1.69 2.47 114 508 6659 319
0.0619 0.157 1.76 2.47 104 465 6089 292
0.0647 0.164 1.84 2.47 102 452 5923 284
0.0675 0.171 1.92 2.47 83 369 4832 231
0.0696 0.177 1.98 2.48 70 313 4094 196

RJH Consultants

TJC Phase III
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Unconfined Compressive Strength

CLIENT RJH Consultants          BORING NO. B-606
JOB NO. 2679-166          DEPTH 42.0-42.4'
PROJECT          SAMPLE NO. NQ-5
PROJECT NO. 21129          DATE SAMPLED --
LOCATION --          DESCRIPTION NX core
DATE TESTED 12/16/21
TECHNICIAN CAL

Strain Rate (in/min): 0.035
Strain Rate (cm/min): 0.089

Raw Data Files:

Mass of Wet Soil and Pan (g): 480.62 Initial Wet Density (pcf): 135.4
Mass of Dry Soil and Pan (g): 439.87 Initial Dry Density (pcf): 117.0

Mass of  Pan (g): 179.87 Initial Wet Density (kg/m³): 2168
Mass of Wet Soil (g): 300.75 Initial Dry Density (kg/mį): 1874

Initial Diameter (in): 1.753 Initial Moisture (%): 15.7
Initial Height (in): 3.507

Peak Stress (psf): 20541 Axial Strain at Peak Stress (%): 1.8
Peak Stress (kPa): 984 Height to Diameter Ratio: 2.0:1

NOTES:

Data entry by: CAL Date: 12/20/21
Checked by: KR Date: 12/22/21
File name: 2679166__UCS ASTM D2166_1.xlsm

ASTM D2166

Test Parameters

2679-166_B-606_42_NQ-5_UCS.txt

Moisture & Density Data

TJC Phase III

Test Results
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Unconfined Compressive Strength

ASTM D2166

(After Picture)

CLIENT RJH Consultants          BORING NO. B-606
JOB NO. 2679-166          DEPTH 42.0-42.4'
PROJECT TJC Phase III          SAMPLE NO. NQ-5
PROJECT NO. 21129          DATE SAMPLED --
LOCATION --          DESCRIPTION NX core
DATE TESTED 12/16/21
TECHNICIAN CAL

NOTES

Picture File: 2679-166_B-606_NQ-5_UCS.JPG
File name: 2679166__UCS ASTM D2166_1.xlsm
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Unconfined Compressive Strength

ASTM D2166

CLIENT             BORING NO. B-606
JOB NO. 2679-166             DEPTH 42.0-42.4'
PROJECT             SAMPLE NO. NQ-5
PROJECT NO. 21129             DATE SAMPLED --
LOCATION --             DESCRIPTION NX core
DATE TESTED 12/16/21
TECHNICIAN CAL

Displacement (in) Displacement (cm) Strain (%)
Average Cross 

Sectional Area (in²) Load (lbs) Load (N) Stress (psf) Stress (kPa)

0.0000 0.000 0.00 2.41 0 0 0 0
0.0021 0.005 0.06 2.41 2 8 103 5
0.0042 0.011 0.12 2.42 9 41 551 26
0.0063 0.016 0.18 2.42 17 75 1000 48
0.0083 0.021 0.24 2.42 26 115 1533 73
0.0103 0.026 0.29 2.42 35 156 2086 100
0.0128 0.033 0.36 2.42 47 209 2795 134
0.0148 0.038 0.42 2.42 57 253 3378 162
0.0173 0.044 0.49 2.43 74 328 4376 210
0.0194 0.049 0.55 2.43 77 345 4598 220
0.0214 0.054 0.61 2.43 107 477 6359 304
0.0235 0.060 0.67 2.43 123 547 7284 349
0.0256 0.065 0.73 2.43 127 565 7518 360
0.0277 0.070 0.79 2.43 157 699 9308 446
0.0297 0.075 0.85 2.43 170 757 10073 482
0.0319 0.081 0.91 2.44 180 799 10623 509
0.0343 0.087 0.98 2.44 198 881 11698 560
0.0369 0.094 1.05 2.44 199 886 11762 563
0.0390 0.099 1.11 2.44 247 1096 14544 696
0.0414 0.105 1.18 2.44 252 1122 14868 712
0.0435 0.110 1.24 2.44 272 1211 16037 768
0.0457 0.116 1.30 2.45 279 1243 16452 788
0.0479 0.122 1.37 2.45 291 1296 17152 821
0.0502 0.128 1.43 2.45 306 1360 17975 861
0.0524 0.133 1.49 2.45 321 1428 18868 903
0.0546 0.139 1.56 2.45 333 1482 19567 937
0.0573 0.146 1.63 2.45 337 1500 19786 947
0.0594 0.151 1.69 2.46 342 1522 20074 961
0.0618 0.157 1.76 2.46 350 1559 20541 984
0.0639 0.162 1.82 2.46 350 1556 20489 981
0.0659 0.167 1.88 2.46 345 1533 20170 966
0.0680 0.173 1.94 2.46 341 1518 19969 956
0.0712 0.181 2.03 2.46 330 1469 19302 924
0.0732 0.186 2.09 2.46 317 1409 18507 886
0.0752 0.191 2.14 2.47 315 1403 18411 882
0.0774 0.197 2.21 2.47 315 1403 18399 881
0.0795 0.202 2.27 2.47 316 1405 18412 882
0.0816 0.207 2.33 2.47 316 1408 18444 883
0.0839 0.213 2.39 2.47 311 1383 18105 867
0.0859 0.218 2.45 2.47 304 1353 17706 848
0.0879 0.223 2.51 2.48 275 1225 16013 767
0.0900 0.229 2.57 2.48 262 1166 15237 730
0.0925 0.235 2.64 2.48 212 941 12289 588

RJH Consultants

TJC Phase III
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Unconfined Compressive Strength

ASTM D2166

CLIENT             BORING NO. B-606
JOB NO. 2679-166             DEPTH 42.0-42.4'
PROJECT             SAMPLE NO. NQ-5
PROJECT NO. 21129             DATE SAMPLED --
LOCATION --             DESCRIPTION NX core
DATE TESTED 12/16/21
TECHNICIAN CAL

Displacement (in) Displacement (cm) Strain (%)
Average Cross 

Sectional Area (in²) Load (lbs) Load (N) Stress (psf) Stress (kPa)

RJH Consultants

TJC Phase III

0.0950 0.241 2.71 2.48 205 911 11883 569
0.0971 0.247 2.77 2.48 176 781 10190 488
0.0991 0.252 2.83 2.48 156 694 9047 433
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Unconfined Compressive Strength

CLIENT RJH Consultants          BORING NO. B-606
JOB NO. 2679-166          DEPTH 21.0-21.5'
PROJECT          SAMPLE NO. MC-7
PROJECT NO. 21129          DATE SAMPLED 11/16/21
LOCATION --          DESCRIPTION liner
DATE TESTED 12/16/21
TECHNICIAN CAL

Strain Rate (in/min): 0.050
Strain Rate (cm/min): 0.127

Raw Data Files:

Mass of Wet Soil and Pan (g): 1005.55 Initial Wet Density (pcf): 126.0
Mass of Dry Soil and Pan (g): 879.69 Initial Dry Density (pcf): 104.7

Mass of  Pan (g): 262.13 Initial Wet Density (kg/m³): 2018
Mass of Wet Soil (g): 743.42 Initial Dry Density (kg/mį): 1677

Initial Diameter (in): 2.393 Initial Moisture (%): 20.4
Initial Height (in): 4.998

Peak Stress (psf): 5379 Axial Strain at Peak Stress (%): 3.7
Peak Stress (kPa): 258 Height to Diameter Ratio: 2.1:1

NOTES:

Data entry by: CAL Date: 12/20/21
Checked by: KR Date: 12/22/21
File name: 2679166__UCS ASTM D2166_2.xlsm

ASTM D2166

Test Parameters

2679-166_B-606_21_MC-7_UCS.txt

Moisture & Density Data

TJC Phase III

Test Results
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Unconfined Compressive Strength

ASTM D2166

(After Picture)

CLIENT RJH Consultants          BORING NO. B-606
JOB NO. 2679-166          DEPTH 21.0-21.5'
PROJECT TJC Phase III          SAMPLE NO. MC-7
PROJECT NO. 21129          DATE SAMPLED 11/16/2021
LOCATION --          DESCRIPTION liner
DATE TESTED 12/16/21
TECHNICIAN CAL

NOTES

Picture File: 2679-166_B-606_MC-7_UCS.JPG
File name: 2679166__UCS ASTM D2166_2.xlsm
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Unconfined Compressive Strength

ASTM D2166

CLIENT             BORING NO. B-606
JOB NO. 2679-166             DEPTH 21.0-21.5'
PROJECT             SAMPLE NO. MC-7
PROJECT NO. 21129             DATE SAMPLED 11/16/2021
LOCATION --             DESCRIPTION liner
DATE TESTED 12/16/21
TECHNICIAN CAL

Displacement (in) Displacement (cm) Strain (%)
Average Cross 

Sectional Area (in²) Load (lbs) Load (N) Stress (psf) Stress (kPa)

0.0000 0.000 0.00 4.50 0 0 0 0
0.0031 0.008 0.06 4.50 2 9 65 3
0.0061 0.015 0.12 4.50 5 21 153 7
0.0093 0.024 0.19 4.51 8 37 266 13
0.0124 0.031 0.25 4.51 12 53 384 18
0.0154 0.039 0.31 4.51 15 66 471 23
0.0185 0.047 0.37 4.51 17 76 547 26
0.0219 0.056 0.44 4.52 20 90 643 31
0.0250 0.064 0.50 4.52 24 107 768 37
0.0281 0.071 0.56 4.52 25 111 794 38
0.0311 0.079 0.62 4.53 29 129 925 44
0.0342 0.087 0.68 4.53 31 137 977 47
0.0377 0.096 0.75 4.53 33 146 1046 50
0.0413 0.105 0.83 4.54 36 161 1152 55
0.0446 0.113 0.89 4.54 41 181 1291 62
0.0476 0.121 0.95 4.54 42 187 1336 64
0.0507 0.129 1.01 4.54 46 204 1450 69
0.0540 0.137 1.08 4.55 49 216 1538 74
0.0570 0.145 1.14 4.55 51 225 1604 77
0.0601 0.153 1.20 4.55 54 241 1712 82
0.0636 0.162 1.27 4.56 57 255 1815 87
0.0670 0.170 1.34 4.56 62 274 1944 93
0.0704 0.179 1.41 4.56 63 280 1987 95
0.0741 0.188 1.48 4.57 69 306 2173 104
0.0772 0.196 1.54 4.57 72 321 2276 109
0.0803 0.204 1.61 4.57 76 336 2382 114
0.0833 0.212 1.67 4.57 77 344 2432 116
0.0871 0.221 1.74 4.58 82 363 2571 123
0.0903 0.229 1.81 4.58 86 383 2703 129
0.0933 0.237 1.87 4.58 91 403 2850 136
0.0966 0.245 1.93 4.59 92 409 2888 138
0.1006 0.256 2.01 4.59 95 420 2966 142
0.1036 0.263 2.07 4.59 100 446 3145 151
0.1067 0.271 2.13 4.60 103 459 3233 155
0.1100 0.279 2.20 4.60 107 475 3342 160
0.1133 0.288 2.27 4.60 113 504 3544 170
0.1167 0.296 2.33 4.61 116 516 3629 174
0.1198 0.304 2.40 4.61 120 532 3740 179
0.1233 0.313 2.47 4.61 124 551 3871 185
0.1270 0.323 2.54 4.61 129 573 4018 192
0.1303 0.331 2.61 4.62 134 595 4172 200
0.1337 0.340 2.68 4.62 136 607 4251 204
0.1368 0.347 2.74 4.62 140 623 4361 209

RJH Consultants
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Unconfined Compressive Strength

ASTM D2166

CLIENT             BORING NO. B-606
JOB NO. 2679-166             DEPTH 21.0-21.5'
PROJECT             SAMPLE NO. MC-7
PROJECT NO. 21129             DATE SAMPLED 11/16/2021
LOCATION --             DESCRIPTION liner
DATE TESTED 12/16/21
TECHNICIAN CAL

Displacement (in) Displacement (cm) Strain (%)
Average Cross 

Sectional Area (in²) Load (lbs) Load (N) Stress (psf) Stress (kPa)

RJH Consultants

TJC Phase III

0.1399 0.355 2.80 4.63 144 640 4479 214
0.1433 0.364 2.87 4.63 147 653 4564 219
0.1464 0.372 2.93 4.63 151 672 4694 225
0.1494 0.379 2.99 4.64 153 682 4762 228
0.1525 0.387 3.05 4.64 157 699 4876 233
0.1556 0.395 3.11 4.64 158 704 4912 235
0.1589 0.404 3.18 4.65 162 722 5034 241
0.1628 0.414 3.26 4.65 165 734 5108 245
0.1660 0.422 3.32 4.65 168 748 5205 249
0.1691 0.430 3.38 4.66 169 753 5234 251
0.1722 0.437 3.45 4.66 171 759 5278 253
0.1757 0.446 3.52 4.66 172 767 5326 255
0.1788 0.454 3.58 4.66 173 770 5343 256
0.1818 0.462 3.64 4.67 174 775 5375 257
0.1849 0.470 3.70 4.67 174 776 5379 258
0.1879 0.477 3.76 4.67 175 776 5378 257
0.1910 0.485 3.82 4.68 174 775 5367 257
0.1946 0.494 3.89 4.68 173 770 5329 255
0.1976 0.502 3.95 4.68 172 765 5287 253
0.2006 0.510 4.01 4.69 170 758 5236 251
0.2037 0.517 4.08 4.69 168 745 5145 246
0.2067 0.525 4.14 4.69 166 739 5099 244
0.2099 0.533 4.20 4.69 163 727 5011 240
0.2129 0.541 4.26 4.70 159 708 4881 234
0.2161 0.549 4.32 4.70 157 697 4800 230
0.2193 0.557 4.39 4.70 153 680 4682 224
0.2223 0.565 4.45 4.71 150 666 4579 219
0.2253 0.572 4.51 4.71 144 640 4402 211
0.2283 0.580 4.57 4.71 140 624 4287 205
0.2314 0.588 4.63 4.72 135 601 4125 197
0.2345 0.596 4.69 4.72 131 584 4003 192
0.2380 0.605 4.76 4.72 125 558 3824 183
0.2411 0.612 4.82 4.73 121 537 3677 176
0.2441 0.620 4.88 4.73 116 516 3530 169
0.2472 0.628 4.95 4.73 111 493 3374 162
0.2505 0.636 5.01 4.73 108 478 3269 157
0.2536 0.644 5.07 4.74 103 456 3116 149
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Unconfined Compressive Strength

CLIENT RJH Consultants          BORING NO. B-607 A
JOB NO. 2679-166          DEPTH 7.0-7.5'
PROJECT          SAMPLE NO. MC-3
PROJECT NO. 21129          DATE SAMPLED 11/17/21
LOCATION --          DESCRIPTION liner
DATE TESTED 12/16/21
TECHNICIAN CAL

Strain Rate (in/min): 0.050
Strain Rate (cm/min): 0.127

Raw Data Files:

Mass of Wet Soil and Pan (g): 1005.94 Initial Wet Density (pcf): 125.5
Mass of Dry Soil and Pan (g): 865.57 Initial Dry Density (pcf): 102.0

Mass of  Pan (g): 256.65 Initial Wet Density (kg/m³): 2011
Mass of Wet Soil (g): 749.29 Initial Dry Density (kg/mį): 1634

Initial Diameter (in): 2.393 Initial Moisture (%): 23.1
Initial Height (in): 5.056

Peak Stress (psf): 3435 Axial Strain at Peak Stress (%): 9.8
Peak Stress (kPa): 164 Height to Diameter Ratio: 2.1:1

NOTES:

Data entry by: CAL Date: 12/20/21
Checked by: KR Date: 12/22/21
File name: 2679166__UCS ASTM D2166_3.xlsm

ASTM D2166

Test Parameters

2679-166_B-607A_7_MC-3_UCS.txt

Moisture & Density Data

TJC Phase III

Test Results
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Unconfined Compressive Strength

ASTM D2166

(After Picture)

CLIENT RJH Consultants          BORING NO. B-607 A
JOB NO. 2679-166          DEPTH 7.0-7.5'
PROJECT TJC Phase III          SAMPLE NO. MC-3
PROJECT NO. 21129          DATE SAMPLED 11/17/2021
LOCATION --          DESCRIPTION liner
DATE TESTED 12/16/21
TECHNICIAN CAL

NOTES

Picture File: 2679-166_B-607A_MC-3_UCS.JPG
File name: 2679166__UCS ASTM D2166_3.xlsm
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Unconfined Compressive Strength

ASTM D2166

CLIENT             BORING NO. B-607 A
JOB NO. 2679-166             DEPTH 7.0-7.5'
PROJECT             SAMPLE NO. MC-3
PROJECT NO. 21129             DATE SAMPLED 11/17/2021
LOCATION --             DESCRIPTION liner
DATE TESTED 12/16/21
TECHNICIAN CAL

Displacement (in) Displacement (cm) Strain (%)
Average Cross 

Sectional Area (in²) Load (lbs) Load (N) Stress (psf) Stress (kPa)

0.0000 0.000 0.00 4.50 0 0 0 0
0.0051 0.013 0.10 4.50 7 30 214 10
0.0103 0.026 0.20 4.51 10 44 315 15
0.0153 0.039 0.30 4.51 16 72 520 25
0.0205 0.052 0.41 4.52 22 99 707 34
0.0255 0.065 0.50 4.52 28 123 880 42
0.0309 0.078 0.61 4.53 31 139 992 48
0.0363 0.092 0.72 4.53 38 168 1198 57
0.0415 0.105 0.82 4.53 44 196 1399 67
0.0471 0.120 0.93 4.54 47 207 1476 71
0.0523 0.133 1.03 4.54 50 223 1590 76
0.0577 0.147 1.14 4.55 54 242 1721 82
0.0630 0.160 1.25 4.55 58 259 1838 88
0.0681 0.173 1.35 4.56 61 272 1935 93
0.0733 0.186 1.45 4.56 63 279 1976 95
0.0785 0.199 1.55 4.57 65 290 2057 98
0.0839 0.213 1.66 4.57 67 298 2109 101
0.0891 0.226 1.76 4.58 69 306 2166 104
0.0945 0.240 1.87 4.58 70 313 2210 106
0.0998 0.253 1.97 4.59 72 318 2247 108
0.1051 0.267 2.08 4.59 73 325 2289 110
0.1105 0.281 2.19 4.60 74 330 2327 111
0.1156 0.294 2.29 4.60 76 337 2370 113
0.1207 0.307 2.39 4.61 77 343 2407 115
0.1259 0.320 2.49 4.61 78 347 2433 116
0.1310 0.333 2.59 4.62 79 353 2473 118
0.1361 0.346 2.69 4.62 80 357 2498 120
0.1411 0.358 2.79 4.63 81 362 2533 121
0.1463 0.372 2.89 4.63 82 365 2550 122
0.1513 0.384 2.99 4.64 83 370 2585 124
0.1577 0.401 3.12 4.64 84 374 2611 125
0.1628 0.414 3.22 4.65 86 380 2649 127
0.1682 0.427 3.33 4.65 86 384 2670 128
0.1738 0.441 3.44 4.66 88 389 2705 130
0.1792 0.455 3.54 4.66 88 393 2728 131
0.1844 0.468 3.65 4.67 89 397 2751 132
0.1894 0.481 3.75 4.67 90 401 2779 133
0.1948 0.495 3.85 4.68 91 405 2799 134
0.1999 0.508 3.95 4.68 92 408 2819 135
0.2050 0.521 4.05 4.69 92 410 2828 135
0.2103 0.534 4.16 4.69 93 415 2860 137
0.2153 0.547 4.26 4.70 94 417 2874 138
0.2206 0.560 4.36 4.70 94 419 2884 138

RJH Consultants

TJC Phase III
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Unconfined Compressive Strength

ASTM D2166

CLIENT             BORING NO. B-607 A
JOB NO. 2679-166             DEPTH 7.0-7.5'
PROJECT             SAMPLE NO. MC-3
PROJECT NO. 21129             DATE SAMPLED 11/17/2021
LOCATION --             DESCRIPTION liner
DATE TESTED 12/16/21
TECHNICIAN CAL

Displacement (in) Displacement (cm) Strain (%)
Average Cross 

Sectional Area (in²) Load (lbs) Load (N) Stress (psf) Stress (kPa)

RJH Consultants

TJC Phase III

0.2258 0.574 4.47 4.71 95 423 2909 139
0.2310 0.587 4.57 4.71 96 427 2935 141
0.2360 0.599 4.67 4.72 97 430 2949 141
0.2411 0.612 4.77 4.72 97 434 2972 142
0.2461 0.625 4.87 4.73 98 436 2983 143
0.2513 0.638 4.97 4.73 99 439 3002 144
0.2564 0.651 5.07 4.74 99 441 3016 144
0.2626 0.667 5.19 4.74 100 443 3024 145
0.2676 0.680 5.29 4.75 101 447 3049 146
0.2727 0.693 5.39 4.75 101 450 3063 147
0.2778 0.706 5.49 4.76 102 453 3080 147
0.2829 0.719 5.60 4.76 103 457 3102 149
0.2879 0.731 5.69 4.77 103 459 3116 149
0.2931 0.744 5.80 4.77 104 461 3127 150
0.2981 0.757 5.90 4.78 104 463 3137 150
0.3032 0.770 6.00 4.78 105 465 3146 151
0.3083 0.783 6.10 4.79 105 467 3160 151
0.3138 0.797 6.21 4.80 106 471 3178 152
0.3188 0.810 6.31 4.80 107 474 3195 153
0.3242 0.823 6.41 4.81 107 476 3207 154
0.3295 0.837 6.52 4.81 107 478 3215 154
0.3346 0.850 6.62 4.82 108 480 3226 154
0.3397 0.863 6.72 4.82 108 483 3240 155
0.3448 0.876 6.82 4.83 109 485 3252 156
0.3501 0.889 6.92 4.83 109 486 3254 156
0.3552 0.902 7.03 4.84 110 489 3273 157
0.3602 0.915 7.12 4.84 110 491 3285 157
0.3653 0.928 7.23 4.85 111 493 3294 158
0.3704 0.941 7.33 4.85 111 494 3298 158
0.3757 0.954 7.43 4.86 111 495 3299 158
0.3808 0.967 7.53 4.86 112 498 3314 159
0.3859 0.980 7.63 4.87 112 500 3323 159
0.3910 0.993 7.73 4.87 113 502 3332 160
0.3960 1.006 7.83 4.88 113 503 3339 160
0.4010 1.019 7.93 4.88 114 506 3356 161
0.4062 1.032 8.03 4.89 114 508 3366 161
0.4115 1.045 8.14 4.90 114 509 3367 161
0.4166 1.058 8.24 4.90 115 512 3380 162
0.4218 1.071 8.34 4.91 116 514 3394 163
0.4274 1.086 8.45 4.91 116 515 3395 163
0.4328 1.099 8.56 4.92 116 517 3403 163
0.4379 1.112 8.66 4.92 117 518 3408 163
0.4430 1.125 8.76 4.93 117 520 3413 163
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Unconfined Compressive Strength

ASTM D2166

CLIENT             BORING NO. B-607 A
JOB NO. 2679-166             DEPTH 7.0-7.5'
PROJECT             SAMPLE NO. MC-3
PROJECT NO. 21129             DATE SAMPLED 11/17/2021
LOCATION --             DESCRIPTION liner
DATE TESTED 12/16/21
TECHNICIAN CAL

Displacement (in) Displacement (cm) Strain (%)
Average Cross 

Sectional Area (in²) Load (lbs) Load (N) Stress (psf) Stress (kPa)

RJH Consultants

TJC Phase III

0.4480 1.138 8.86 4.93 117 521 3415 164
0.4531 1.151 8.96 4.94 117 522 3418 164
0.4582 1.164 9.06 4.95 118 524 3430 164
0.4634 1.177 9.17 4.95 118 524 3425 164
0.4689 1.191 9.27 4.96 118 525 3428 164
0.4740 1.204 9.38 4.96 118 526 3432 164
0.4794 1.218 9.48 4.97 118 527 3433 164
0.4844 1.230 9.58 4.97 118 527 3430 164
0.4897 1.244 9.69 4.98 119 528 3433 164
0.4947 1.257 9.78 4.99 119 529 3435 164
0.5001 1.270 9.89 4.99 119 529 3433 164
0.5051 1.283 9.99 5.00 119 529 3427 164
0.5103 1.296 10.09 5.00 119 530 3432 164
0.5156 1.310 10.20 5.01 119 530 3428 164
0.5206 1.322 10.30 5.01 119 530 3423 164
0.5257 1.335 10.40 5.02 119 530 3419 164
0.5307 1.348 10.50 5.02 119 531 3423 164
0.5368 1.363 10.62 5.03 119 531 3414 163
0.5420 1.377 10.72 5.04 119 530 3409 163
0.5476 1.391 10.83 5.04 119 530 3404 163
0.5527 1.404 10.93 5.05 119 530 3399 163
0.5579 1.417 11.03 5.06 119 529 3390 162
0.5630 1.430 11.14 5.06 119 529 3384 162
0.5685 1.444 11.24 5.07 119 529 3378 162
0.5737 1.457 11.35 5.07 119 529 3375 162
0.5788 1.470 11.45 5.08 119 529 3370 161
0.5838 1.483 11.55 5.08 119 529 3366 161
0.5888 1.496 11.65 5.09 119 529 3367 161
0.5939 1.509 11.75 5.10 119 529 3363 161
0.5993 1.522 11.85 5.10 119 529 3357 161
0.6045 1.535 11.96 5.11 119 529 3355 161
0.6095 1.548 12.05 5.11 119 529 3349 160
0.6147 1.561 12.16 5.12 119 529 3347 160
0.6199 1.575 12.26 5.13 119 529 3340 160
0.6256 1.589 12.37 5.13 119 528 3329 159
0.6309 1.602 12.48 5.14 119 528 3325 159
0.6362 1.616 12.58 5.14 119 528 3319 159
0.6412 1.629 12.68 5.15 119 528 3316 159
0.6465 1.642 12.79 5.16 119 527 3310 158
0.6517 1.655 12.89 5.16 119 527 3307 158
0.6570 1.669 12.99 5.17 118 527 3299 158
0.6622 1.682 13.10 5.18 118 527 3297 158
0.6675 1.695 13.20 5.18 118 526 3289 157
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Unconfined Compressive Strength

ASTM D2166

CLIENT             BORING NO. B-607 A

JOB NO. 2679-166             DEPTH 7.0-7.5'

PROJECT             SAMPLE NO. MC-3

PROJECT NO. 21129             DATE SAMPLED 11/17/2021

LOCATION --             DESCRIPTION liner

DATE TESTED 12/16/21

TECHNICIAN CAL

Displacement (in) Displacement (cm) Strain (%)

Average Cross 

Sectional Area (in²) Load (lbs) Load (N) Stress (psf) Stress (kPa)

RJH Consultants

TJC Phase III

0.6725 1.708 13.30 5.19 118 526 3280 157

0.6778 1.722 13.41 5.19 118 526 3276 157

0.6829 1.735 13.51 5.20 118 526 3272 157

0.6880 1.748 13.61 5.21 118 525 3266 156

0.6932 1.761 13.71 5.21 118 525 3260 156

0.6984 1.774 13.81 5.22 118 524 3249 156

0.7051 1.791 13.95 5.23 118 524 3245 155

0.7101 1.804 14.04 5.23 117 523 3233 155

0.7152 1.817 14.15 5.24 118 523 3230 155

0.7205 1.830 14.25 5.24 117 522 3220 154

0.7256 1.843 14.35 5.25 117 521 3210 154

0.7307 1.856 14.45 5.26 117 519 3197 153

0.7358 1.869 14.55 5.26 116 518 3185 153

0.7415 1.883 14.67 5.27 116 516 3168 152

0.7465 1.896 14.76 5.28 116 515 3162 151

0.7516 1.909 14.87 5.28 116 514 3150 151

0.7566 1.922 14.96 5.29 115 512 3131 150

0.7618 1.935 15.07 5.30 115 511 3123 150

0.7669 1.948 15.17 5.30 114 508 3105 149
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