April 2, 2018 ENTECH

Revised September 12, 2018 ENGINEERING, INC.

505 ELKTON DRIVE
COLORADO SPRINGS. CO 80907

. PHONE (719) 531-5599
Pulpit Rock, LLC FAX  (719) 531-5238

6385 Corporate Drive, Suite 200

Colorado Springs, CO 80919
09/26/2018 10:27:33 AM

Attn: Drew Balsick

Re: Pavement Recommendations
Flying Horse North, Filing No. 1
El Paso County, Colorado

Dear Mr. Balsick:

As requested, Entech Engineering, Inc. has obtained samples of the pavement subgrade soils
for Stagecoach Road, Husted Court, Talbert Court, and Short Wall Court located within Flying
Horse North, Filing No. 1 in northern El Paso County, Colorado. Stagecoach Road is proposed
to extend from Black Forest Road to Colorado State Highway 83. This section of roadway is
estimated at 20,000 feet in length. This letter presents the resulis of the laboratory testing and
pavement recommendations for the roadway sections.

Project Description

The roadways for this project consists of a 20,000-foot section of Stagecoach Road extending
from Black Forest Road to Colorado State Highway 83 and two short residential cul-de-sacs that
extend north off Stagecoach Road; Husted Court and Short Wall Court. Subsurface Soil
Investigation and laboratory testing was performed in order to determine the pavement support
characteristics of the soils. The approximate locations of the test borings are presented in the
Test Boring Location Map, Figure 1.

Subgrade Conditions

Forty-Two test borings were drilled along the above referenced roadway to depths of
approximately 5 and 10 feet below the existing subgrade surface. Test borings 5 through 13
were drilled in the Phase 1 section. Test Borings 1 through 4 will be addressed in a second
report for Phase 2. The Test Boring Logs are presented in Appendix A. Sieve Analyses and
Atterberg Limit testing were performed on the soil samples obtained from the test borings for the
purpose of classification. The subgrade soils percent passing the No. 200 sieve ranged from
approximately 9 to 82 percent. Three subgrade soil types were determined through laboratory
testing. The Type 1 Soils classify as A-1-b and A-2-4 soils, the Type 2 Soils classify A-2-6 soils,
and the Type 3 Soils classify as A-4, A-5, and A-6 soils, using AASHTO Classification System.
Soil Type 1 is described as slightly silty to silty sand fill, silty sand, clayey sand fill, clayey sand,
and silty clayey sand (SM-SW, SM, SC, SC-SM} with gradations between approximately 9 and
33 percent. Soil Type 2 is described as clayey sand fill and clayey sand (SC) with gradations
between approximately 15 and 35 percent. Soil Type 3 is described as a sandy to very sandy
clay, clayey to very clayey sand, silty clayey sand and very sandy clay-silt with gradations
between approximately 36 and 82 percent. Soil Types 1 and 2 typically provide good pavement
support characteristics; whereas, Soil Type 3 typically provide fair to poor pavement support
characteristics. Groundwater was not encountered in the test borings. Water-soluble sulfate
tests results indicated that the subgrade soils exhibit a negligible potential for suifate attack.
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Sweli/Consolidation Tests performed on the A-2-6 soil samples resulted in volume changes
ranging between 0.4 to 1.9 percent, indicating low swell potentials. Swell/Consolidation Tests
performed on the A-4, A-5, and A-6 soil samples resulted in volume changes of ranging
between 0.1 to 1.9 percent, indicating low swell potentials. The samples tested did not
exceeded the allowable swell values. These Swell Test results indicate mitigation of the
expansive potential of the subgrade soils will not be required. Due to the varied soil types and
their expected pavement support characteristics, other areas may exist in the roadways in which
overexcavation may be required and shouid be field determined. Mitigation requirements, if
required, are discussed later in this report. Laboratory test results are presented in Appendix B
and are summarized on Table 1. Based on the testing, the subgrade soils for these roadways
exhibit poor to good subgrade support characteristics.

California Bearing Ratio (CBR) testing was performed on the three soil types previously
described that were encountered in the proposed roadway subgrades. The resuits of the CBR
testing, classification testing, and Swell/Consolidation tests are presented in Appendix B and
summarized as follows:

CBR No. 1
Soil Tvpe 1 — Silty Sand Fill

R @ 90% =12.0
R @ 95% = 30.0
Use R = 20.0 for design

Classification Testing
Liquid Limit NV
Plasticity Index NP
Percent Passing 200 26.5
AASHTO Classification A-1-b
Group Index 0
Unified Seils Classification SM
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CBR No. 2
Soil Type 2 — Clayey Sand

R @ 90% =26.0
R @ 95% =50.0
Use R = 38.0 for design

Classification Testin
Liquid Limit 25
Plasticity Index 14
Percent Passing 200 31.6
AASHTO Classification A-2-6
Group Index 1
Unified Soils Classification SC
CBR No. 3
Soil Type 3 — Very Clayey Sand
R@90%=1.0
R @ 95%=6.0
Use R = 6.0 for design
Classification Testing
Liguid Limit 29
Plasticity Index 17
Percent Passing 200 37.5
AASHTO Classification A-6
Group Index 2
Unified Soils Classification SC
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Pavement Design

CBR testing was used to determine pavement sections for the roadway. Pavement sections
were determined utilizing the Pavement Design Criteria and Report for El Paso County. A
Traffic Impact Analysis report was prepared for this filing by LSC Transportation Consultants,
Inc. dated July 21, 2016, LSC Job No. 164050. This report was used in determining the
roadway classifications. The report section indicating Recommended Street Classifications is
included in Appendix D. Stagecoach Road is categorized as a rural minor collector east of the
intersection of Shortwall Drive which uses an 18K ESAL value of 109,500, and categorized as a
rural major collector west of the intersection of Shortwall Drive which uses an 18K ESAL value
of 273,750 for design purposes. Husted Court, Talbert Court, and Short Wall Court are
categorized as rural local roadways which use an 18K ESAL value of 36,500 for design
purposes. Pavement alternatives for asphalt over aggregate base course and cement stabilized
subgrade sections are provided.

Design parameters used in the pavement analysis for the roadway section are as follows:

Reliability (Rural Local) 75%
Reliability (Rural Collector) 80%
Serviceability Index

Rural Local 2.0

Rural Collector 2.5
Standard Deviation 0.45
Resilient Modulus — Soil Type 1 4,940 psi
Resilient Modulus — Soil Type 2 8,896 psi
Resilient Modulus — Soil Type 3 3,126 psi
“R" Value Subgrade — Soil Type 1 20.0
“R" Value Subgrade — Soil Type 2 38.0
“R" Value Subgrade — Soil Type 3 6.0
Hot Bituminous Pavement 0.44
Base Course 0.1
Cement Stabilized Subgrade 0.12

The pavement design nomographs and calculations are presented in Appendix C. Pavement
section alternatives for the roadway sections are presented below. Any additional grading may
result in subgrade soils with different support characteristics. The following pavement sections
should be re-evaluated if additional grading is performed.
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Rural Local Roads

Pavement Sections — Rural Local Road
Soil Type 1 — R=20.0

Alternative Asphalt (in) Base Course (in)
. Asphalt Over Base Course 3.5 6.0
. Asphalt Over Base Course - -
Asphalt Over Stabilized Subgrade 4.0* 10.0*
Pavement Sections — Rural Local Road
Soil Type 2 — R=38.0
Alternative Asphalt (in Base Course (in)
Asphalt Over Base Course 3.0* 4.0*
Asphalt Over Base Course - -
Asphalt Over Stabilized Subgrade 4.0* 10.0*
Pavement Sections — Rural Local Road
Soil Type 3 — R=6.0
Alternative Asphalt (in) Base Course (in)
. Asphalt Over Base Course 4.0 7.0
. Asphalt Over Base Course - -
Asphalt Over Stabilized Subgrade 4.0* 10.0*

Stagecoach Road ~ Minor Collector

Pavement Sections — Rural Minor Collector
Soil Type 1 — R=20.0

Alternative Asphalt {in) Base Course (in)
. Asphalt Over Base Course 4.0 7.0
Asphalt Over Base Course 4.5 6.0*
. Asphalt Over Stabilized Subgrade 4.0" 10.0*



Pulpit Rock, LLC

Pavement Recommendations
Flying Horse Nerth, Filing No. 1
El Paso County, Colorado

W~

@ =

—

.

Pavement Sections — Rural Minor Collector
Soil Type 2 — R=38.0

Alternative Asphalt (in) Base Course (in)
Asphalt Over Base Course 3.0* 7.0
Asphalt Over Base Course 3.5 6.0"
Asphalt Over Stabilized Subgrade 4.0 10.0*
Pavement Sections — Rural Minor Collector
Soil Type 3— R=6.0
Alternative Asphalt (in) Base Course (in)
. Asphalt Over Base Course 4.5 9.0
. Asphalt Over Base Course 5.0 7.0
Asphalt Over Stabilized Subgrade 4.0 10.0*
Stagecoach Road -~ Major Collector
Pavement Sections — Rural Major Collector
Soil Type 1 — R=20.0
Alternative Asphalt (in) Base Course (in)
. Asphalt Over Base Course 4.5 8.5
Asphalt Over Stabilized Subgrade 4.0 10.0*
Pavement Sections — Rural Major Collector
Soil Type 2 - R=38.0
Alternative Asphalt (in) Base Course (in)
. Asphalt Over Base Course 3.5 8.0
. Asphalt Over Stabilized Subgrade 4.0" 10.0*
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Pavement Sections — Rural Major Collector
Soil Type 3 — R=6.0

Alternative Asphalt (in) Base Course {in)
1. Asphalt Over Base Course 5.0 11.0
2. Asphalt Over Base Course 55 9.0
3. Asphalt Over Stabilized Subgrade 5.0 10.0*

*Minimum sections required per the El Paso County Pavement Design Criteria and Report.

In summary, if the cement treated subgrade is used a section of 4-inches asphalt on 10-inches
of treated subgrade is recommended on all of the roads with the exception of the rural major
collector roads with underlying Soil Type 3 subgrade which will use a section of 5-inches asphalt
on 10-inches of treated subgrade.

Mitigation

The El Paso County Pavement Design Criteria and Report requires mitigation of expansive soils
for roadway subgrades that have swells of 2 percent or greater with a 150 pound per square
foot surcharge. No samples at subgrade depth resulted in volume changes exceeding 2.0
percent. Based on the results of the laboratory testing, mitigation for expansive soils is not
expected. If subgrade soils differ from those described in this report and the soils are
expansive, then the extents of and depths of overexcavation should be field determined.
Personnel of Entech Engineering, Inc. should be on-site to verify the locations and approximate
depths of overexcavation during the subgrade preparation. Density testing should be performed
on the fill material.

Roadway Construction - Full Depth Asphalt and Asphalt on Aggregate Base Course
Alternatives

Prior to placement of the asphalt, the cohesionless subgrade soils should be proofrolled,
scarified, moisture conditioned and compacted to a minimum of 95 percent of its maximum
Modified Proctor Dry Density, ASTM D-1557 at +2 percent of optimum moisture, and the
cohesive subgrade soils should be proofrolled, scarified, moisture conditioned and compacted
to a minimum of 95 percent of its maximum Standard Proctor Dry Density, ASTM D-698 at 0 to
3 percent of optimum moisture. Any loose or soft areas should be removed and replaced with
suitable materials. Base course materials should be compacted to a minimum of 95 percent of
its maximum Modified Proctor Dry Density, ASTM D-1557 at + 2 percent of optimum moisture
content. Special attention should be given to areas adjacent to manholes, inlet structures and
valves.
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Roadway Construction — Cement Stabilized Subgrade Alternative

Prior to placement of the asphalt, the subgrade shall be stabilized by addition of cement to a
depth of at least 10 inches. The depth of the required cement stabilized subgrade is shown in
the previous table. The amount of cement applied shall be 2.0 percent (by weight) of the
subgrade’s maximum dry density as determined by the Modified Proctor Test (ASTM D-1557)
based on laboratory cement stabilization testing. The cement should be spread evenly on the
subgrade surface and be thoroughly mixed into the subgrade over a 10-inch depth such that a
uniform blend of soil and cement is achieved. Prior to application or mixing of the cement, the
upper 10 inches of subgrade should be thoroughly moisture conditioned to the soil’s optimum

water content or as much as 2 percent more than the optimum water content as necessary to
provide a compactable soil condition. Densification of the cement-stabilized subgrade should
be completed to obtain a compaction of at least 95 percent of the subgrade maximum dry
density as determined by the Modified Proctor Test (ASTM D-1557). Satisfactory compaction of
the subgrade shall occur within 90 minutes from the time of mixing the cement into the
subgrade.

The following conditions shall be observed as part of the subgrade stabilization:

« Type Il cement as supplied, a local supplier shall be used. All cement used for
stabilization should come from the same source. If cement sources are changed a new
laboratory mix design should be completed.

» Moisture conditioning of the subgrade and/or mixing of the cement into the subgrade shall
not occur when soil temperatures are below 40° F. Cement treated subgrades should be
maintained at a temperature of 40°F or greater until the subgrade has been compacted as
required.

o Cement placement, cement mixing and compaction of the cement treated subgrade
should be observed by a Soils Engineer. The Soils Engineer should complete in situ
compaction tests and construct representative compacted specimens of the treated
subgrade material for subsequent laboratory quality assurance testing.

If significant grading is performed, the soils at subgrade may change. Modification to the
pavement sections should be evaluated after site grading is completed.

In addition to the above guidance the asphalt, subgrade conditions, compaction of materials and
roadway construction methods shall meet the El Paso County specifications.
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We trust that this report contains the information you require. If you have questions or need
additional information, please contact us.

Respectfully Submitted,
ENTECH ENGINEERING, INC. Reviewed by:

Stan C. Culp, P.E. . Goode, Jr., P.E.

Senior Engineer

SCC/sc
Encl.

Entech Job No. 171671
AAprojects/20171 716711171671 pr_r
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APPENDIX A: Test Boring Logs
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TEST BORING NO. 9 TEST BORING NO. 2
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TEST BORING NO. 3 TEST BORING NO. 4
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TEST BORING NO. 5 TEST BORING NO. 6
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TEST BORING NO. 7 TEST BORING NO. 8
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TEST BORING NO. 9 TEST BORING NO. 10
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81 % 8| %
€|.ls/ 8] 5|8 g |_l«18[ 5]
s |Blelel £ |2 = [Blgz] 2 (2
-~ 3 (=} - =
DRY TO &', 10/13/17 S 1al8lal = |8 |orvTos, 101317 8 (al8[8] 218
5AND, CLAYEY, FINE TOCOARSE | |2 CLAY, SANDY, BROWN, STFFF, 2
GRAINED, TAN, DENSE, MOIST 123l 43| 9.0 | 2 |moisT B 26| 76| 3
SANDSTONE, SILTY, FINE T SAND, CLAYEY TO SILTY, 1. 2
TO COARSE GRAINED, BUFF, Tt FINE TO COARSE GRAINED, i ﬂ
VERY DENSE, MOIST 5 1::: 3 50| es | 4 [evrr.vepumpense moisT | 5 T 12| 5.4 2
10"
10 ] 10_]
151] 15 ]
20 20 ]
= J
(; JOB NO.: h
ENTECH TEST BORING LOG 171671
ENGINEERING, INC. FIG NO:
505 ELKTON DRIVE DATE: A-5




TEST BORING NO. 11 TEST BORING NO. 12
DATE DRILLED  10/13/2017 DATE DRILLED ~ 10/13/2017
Job # 171671 CLIENT PULPIT ROCK, LLG
_ LOGATION FLYING HORSE NORTH, F-1
REMARKS REMARKS
| = | =
|z H I
€ |.|gl&l 5|8 g |-|s/8] 5|2
B ¢ [Blgg| 2|2
DRY TO 10, 1013/17 8 {&l8|&8] = | & |orvTos, 101317 3 1a|8812 18
POSS.FILLO-9, SAND, CLAYEY, | | POSS. FILL 0-2, SAND, 1=
FINE TO COARSE GRAINED, 7.7 21| 65 | 2 |cLAYEY, FINE TO COARSE 2| sol2
TANTO BROWN, MEDIUM 1 GRAINED, TAN, MEDIUM
DENSE, MOIST T DENSE, MOIST
5 |.>rJ 1220.3 | 2 | SANDSTONE, SILTY,FINETO | 5 30| 3914
1. . COARSE GRAINED, TAN, DENSE, { |
1] MOIST i
.'..X :
SAND, SILTY, INETOCoARSE (10 LT i} 14| 54 | 1 10_]
GRAINED, RED BROWN, MEDIUM | A
DENSE, MOIST i i
15 ] 15 ]
20 7 20 7|
- -1
\.
(i
ENTECH TEST BORING LOG
ENGINEERING, INC.

505 ELKTON DRIVE DRAWN: : CHEGKED: :
COLORADO SPRINGS, COLORADO B0807 L DATE g‘ o 25 /e
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TEST BORING NO. 13 TEST BORING NO. 14
DATEDRILLED  11/13/2017 DATEDRILLED  11/13/2017
Job # 171671 CLIENT PULPIT ROCK, LLC
LOCATION FLYING HORSE NORTH, F-1
REMARKS REMARKS
| B | =
[=] -t .
£ _|a/8] 5|8 E |_lalel §|8
g |8 ':i jz g | s 8 E% § =
[=% -~ b—) [= 8 = —
DRY TO 5', 111317 8 {z|&l&| £ | & loryT0 10, 1141317 LR AEIFERE:
FILL O-4, SAND, CLAYEY, SILTY, ] FILL O-6, SAND, CLAYEY, FINE 1
FINE TO COARSE GRAINED, Il 13| 8.3 | 1 [TOCOARSE GRANED, BUFF, 1 F 19 8.0 1
BUFF, MEDIUM DENSE, MOIST ] MEDIUM DENSE, MOIST 1]
SAND, SILTY, FINE TO COARSE 20|78 | 1 5] i 15[ 11.2] 1
GRAINED, TAN, MEDIUM ] .,
DENSE, MOIST i SAND, CLAYEY, FINE TO 1]
A COARSE GRAINED, BUFF, 1
i DENSE, MOIST 7]
10 ] 10 1. JJ 38| 11.9] 1
15 ] 15 ]
20 ] 20 ]
= 1/
- ™
JOB NO.:
ENTECH TEST BORING LOG 171671
ENGINEERING, INC. FIGND:
: . ) -7
g‘onglﬁlfl\rgg glfFltYnI:EGs. COLORADO 80907 L onps: b e Y &




TEST BORING NO. 15 TEST BORING NO. 16
DATEDRILLED  11/13/2017 DATE DRILLED  11/13/2017
Job # 17167 CLIENT PULPIT ROCK, LLC
LOCATION FLYING HORSE NORTH, F-1
REMARKS REMARKS
2| E 2| &
gl.]2/8| 5|8 g |_ls|&l 5|2
£ |8 g of B & g |2 3 2| 5|2
[= 8 - — o — =
DRY TO &, 11113117 3 1&|8l3[ 2 |8 [orvTos, 111317 S |z[8l3 213
SAND, SILTY, TAN' 1. 1 [FILL 025, SAND, CLAYEY, FINE >
SANDSTONE, CLAYEY, FINE HEE 50| 8.6 | 4 |TOCOARSE GRAINED, TAN, - 28| 731 1
TO COARSE GRAINED, TAN, it 10" MEDIUM DENSE, MOIST
VERY DENSE, MOIST it SANDSTONE, SILTY, FINE TO
5 B: 50 [11.0 | 4 [COARSE GRAINED, RED i 50|10.3| 4
] 7" BROWN, VERY DENSE, MOIST i 10"
* - 0-3 SAMPLE CLASSIFIED : :
AS A SOIL TYPE #3 10 10_]
15_' 15_:
20_: 20 ]
_J
JORNO.: T
ENTECH TEST BORING LOG 171671
ENGINEERING, INC. FIG NO::
505 ELKTON DRIVE DATE: A- B

COLORADO SPRINGS, COLORADO 80907

L DRAWN:

"2 | Faps)
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TEST BORING NO. 17 TEST BORING NO. 18
DATE DRILLED  11/13/2017 DATEDRILLED  11/13/2017
Job # 171671 CLIENT PULPIT ROCK, LLC
B LOCATION FLYING HORSE NORTH, F-1
REMARKS REMARKS
S|t - | 3
g|E 2| E
e |-|elB| 5|2 e | (a2 5|2
g |8 g o 8 & s |8 '"E-’L gl £ 17
[« e -3 [='R — —
DRY 7O 10', 11/13/17 8 |&|8la| 2 [ 8 |oryTos, 111317 S 1188l 218
SAND, SILTY, TAN i, 1 [FILLO5. SAND, CLAYEY, FINE 7]
SANDSTONE, CLAYEY, FINE J::: 3R 50| 8.2 | 4 |TOCOARSE GRAINED, BUFF 1.} 23] 63| 2
TO COARSE GRAINED, BUFF, Ti:{ o TO TAN, MEDIUM DENSE, MOIST 1]
VERY DENSE, MOIST 113 1.
5 }:: 350|106 4 5 1<} 12| 9.3{ 2
-; 6. -
10 T:: B 50|63 | 4 10
L 4" L
15 ] 15 7]
20 " 20 ]
. v,
r 1
JOBNQO:
ENTECH TEST BORING LOG 171671
ENGINEERING, INC. ramo:
; : -9
'R ZOLORADD SPRINGS, COLORADO 80907 L e OATE: c’g& 2%’: AE |




TEST BORING NO. 19 TEST BORING NO. 20
DATE DRILLED  11/13/2017 DATE DRILLED  11/13/2017
Job # 171671 CLIENT PULPIT ROCK, LLC
e LOCATION FLYING HORSE NORTH, F-1
REMARKS AEMARKS
o | 3 < | &
8|5 8|5
g |-|sl8] 5|8 g |.|s|&8| 5|
AHEAEE s |Elgle| 5|2
DRY TO &', 11/13/17 S |1&|8iz | £ | 8 loavTo1e, 1111317 G HERE
GAND, CLAYEY, FINE T0 1 SAND, SILTY, FINE TO COARSE T
COARSE GRAINED, BROWN, 1.1 12|73 | 1 |GrANED, BROWN, DENSE TO T - 31 6.4 |1
MEDIUM DENSE, MOIST 1] LOOSE, MOIST T
5 1o fill 23|60 | 1 s 11 s | 501
10 ] WEATHERED SANDSTONE, 10 Tiij40]es5 |4
) SILTY, FINE TO COARSE A
i GRAINED, DENSE, RED BROWN, i
i MOIST )
15 ] 15 7
20 ] 20 ]
\ .
F =
JOBNO:
ENTECH TEST BORING LOG 171671
ENGINEERING, INC. FiRND:
&, ZOLORADO SPRINGS, GOLORADO 80807 L DRAWN: DATE: i i"/: P ald J fialD y




TEST BORING NO. 21 TEST BORING NO. 22
DATE DRILLED  11/13/2017 DATEDRILLED  12/13/2017
Job # 171671 CLIENT PULPIT ROCK, LLC
LOCATION FLYING HORSE NORTH, F-1
REMARKS REMARKS
- | ® ]
gl z I
g Bl 518 g |5 [8/B & (8
= of £ |2 £ [Blele| £ (2
[='% =1 —3 [= % = -_—
DRY TO 5, 1113417 3 = | £ |8 |pry 1085, 12113117 A EERE
FILL O-5, SAND, SILTY, FINE SAND, VERY CLAYEY, FINE TO 1
TO COARSE GRAINED, BROWN, 13| 4.4 | 1 |COARSE GRAINED, BUFF TO 1> R 42| 100| 3
MEDIUM DENSE TO LOOSE, TAN, DENSE TO MEDIUM 1
MOIST DENSE, MOIST 1
5 6 [103] 1 5_:'/.. 24| 98| 3
10 ] 10 ]
15 ] 15 ]
20 ] 20 |
= J
4 ™)
ENTECH JOBNO.:
TEST BORING LOG 171671
ENGINEERING, INC. FIGND.:

505 ELKTON DRIVE DRAWN: 3 A- 11
COLORADO SPRINGS, COLORADO B0SG7 L OATE. CH& EDC % /R y




TEST BORING NO. 23 TEST BORING NO. 24
DATEDRILLED  12/13/2017 DATEDRILLED  12/13/2017
Job # 171671 CLIENT PULPIT ROCK, LLC
LOCATION FLYING HORSE NORTH, F-1
REMARKS REMARKS
gz I
£ |_lal8] 5|8 € [-lal8]l 518
[=% = e [= X = =
DRY TO 10, 12/13/17 S |#|8|l2] £ |8 oryT0s5, 12113117 8 |ai8|la]| 2 |8
SAND, CLAYEY, FINE TO COARSE e SAND,CLAYEY,FINETOCOARSE | |7 ]
GRAINED, BUFF, DENSE, MOIST -*. ] 38 |11.7 | 2 |GRAINED, TAN, MEDIUM 1:".Jll1¢| 25) 2
> DENSE, MOIST 1)
SANDSTONE, CLAYEY, FINE TO 154
COARSE GRAINED, RED BROWN, 50129 | 4 5 |- 15]10.2] 2
VERY DENSE, MOIST i
50129 | 4 10 7
g* =
15
20 ]
J
JoBND.: )
ENTECH TEST BORING LOG 171671
ENGINEERING, INC. FIG NO.:
505 ELKTON DRIVE L DRAWN: DATE: CHECKED: ATE: A-12
COLORADO SPRINGS, COLORADO 80907 e 2 /i8 ’




TEST BORING NO. 25 TEST BORING NO. 26
DATEDRILLED  12/13/2017 DATE DRILLED  12/13/2017
Job # 171671 CLIENT PULPIT ROCK, LLC
LOCATION FLYING HORSE NORTH, F-1
REMARKS REMARKS
& |
HE Bz
€ |-l8/8| 5|8 € |518/8 5|8
£ -é é § & £ |8 %Ei § | =
—rt -_— Q o —_—
DRY TO &, 1211317 8 1z18[2| £ |8 |oryTo 10, 1213117 g |sls AEAL
CLAY, SANDY, TAN, YERY STIFF ? CLAY,YERY SANDY, RED )’_‘&
TO FIRM, MOIST 36 [ 7.0 | 3 |BROWN, STIFF TO FIRM, 2 15[10.0| 3
MOIST
5 13|78 | 3 5 ¥ 14{ 74| 3
10_': 10 17|12.1| 3
15_" 15_'
20 ] 20_‘
_J
JOBNO: w
ENTECH TEST BORING LOG 171671
ENGINEERING, INC. Pono:
2 . - 13
O lEA S AR L"“‘W" oaTe: CHEGKED Za/ig J J




r ™=
TEST BORING NO. 27 TEST BORING NO. 28
DATEDRILLED  12M13/2017 DATEDRILLED  12/13/2017
Job # 171671 CLIENT PULPIT ROCK, LLC
LOCATION FLYING HORSE NORTH, F-1
REMARKS REMARKS
I K
8| g 8|3
E [_|g2 g E g _|w o] ‘g )
: |3lfel B8 : [zle| 8|8
[= % - = [=1 b =
DRY TO &', 12/13/17 S8 |#l8l2| £ | IprvT0S, 121317 8 c% Sz | S8
SAND, VERY CLAYEY, FINE T0 127 SAND, CLAYEY, SILTY, FINE w7
COARSE GRAINED, TAN, 4> | 19 | 8.8 | 3 |TOCOARSE GRANED, BUFF F 30| 80|3
MEDIUM DENSE TO DENSE, ] TO BROWN, DENSE, MOIST 1]
MOIST T )
5 13l 33|89 | 3 5 381103 3
10 ] 10
15 ] 15 7
20 ] 20
L ﬁ
[ JOBNO:
ENTECH TEST BORING LOG 171671
ENGINEERING, INC. FIG NO.:
< COLORAGO SPRINS, COLORADG 80807 L pRAWE: OATE: o O fa J Al y




TEST BORING NO. 29 TEST BORING NO. 30
DATE DRILLED  12/13/2017 DATE DRILLED  12/13/2017
Job # 171671 CLIENT PULPIT ROCK, LLC
L LOCATION FLYING HORSE NORTH, F-1
REMARKS REMARKS
| ® o | &
gz gz
g _ |l o 5 D g _ | @ 51le
£ |2 é 2| & & g |2 é g 5 &
cL -= = [= 5 - =
DRY TO 10, 12/13/17 S |a|&lal £ | 3 [orvvos, 12nan7 S |83l 2|8
SAND, CLAYEY,FINE TOCOARSE | |% CLAY. SANDY, BROWN, STIFF, _”}//
GRAINED, TAN, MEDIUM 1. Jl 6] 67 | 3 |most 25(9.2( 3
DENSE, MOIST 2
CLAY, SANDY, BROWN STIFF, | 5] 25141 | 3 5 25633
MOIST i i
SAND, CLAYEY, FINE TO 10 ] 1107 ] 2 10 ]
COARSE GRAINED, TAN, i ]
MEDIUM DENSE, MOIST i i
15_] 15
20 ] 20 ]
J
JOBNO.- W
ENTECH TEST BORING LOG 171671
ENGINEERING, INC. RGN
. . : ; A- 15
g%sL%'thgg SD;AYrEGs. COLORADO 80507 L ORANE: DATE: c% % ,{3 J y




TEST BORING NO. 31 TEST BORING NO. 32
DATE DRILLED  1/25/2018 DATE DRILLED  12/13/2017
Job # 171671 CLIENT PULPIT ROCK, LLC
- LOCATION FLYING HORSE NORTH, F-1
REMARKS REMARKS
= & | 2
g3 g%
Sl E PR - F € |- |sl8] 5|2
AHLBE £ |Bleg| |2
DRY TO 10, 1/25/18 S |#[8|&| 2 | & |pRYTO 10, 121317 8 |58 al 2 (8
SAND, SILTY, FINE TO 1 CLAY, VERY SANDY, BROWN, ?
COARSE GRAINED, TAN, Tt1. 1K 12] 4.8 | 1 [MEDIUM DENSE, MOIST Z 22| 86| 3
MEDIUM DENSE, MOIST 11
SAND, CLAYEY, FINE TO 5 T=1 12] 97 | 2 [sAvD.cLAYEY, FINE TO COARSE 5 T 32| 522
COARSE GRAINED, REDBROWN, |~ |™:". GRAINED, BUFF, DENSE, MOIST 1.
MEDIUM DENSE, MOIST 1) AP
WEATHERED SANDSTONE, Tt T
SILTY, FINE TO COARSE 10 Li: g 34125 4 10 7. 33| 71| 2
GRAINED, BROWN, DENSE, _ i
MOIST i |
. .
15 ] 15 7]
20 ] 20 ]
v,
Josno: )
ENTECH TEST BORING LOG 171671
ENGINEERING, INC. FIGND :
505 ELKTON DRIVE DATE: A- 16

COLORADO SPRINGS, COLORADC BOSG7

L DRAWN:

2l

8% 4a )

v
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TEST BORING NO. 33 TEST BORING NO. 34
DATE DRILLED  12/13/2017 DATE DRILLED  12/13/2017
Job # 171671 CLIENT PULPIT ROCK, LLC
LOCATION FLYING HORSE NORTH, F-1
REMARKS REMARKS
o & | ®
I 8| 3
€ |-|a/2 58 g |_|gs|8| 5§18
g |2 § o § 5 £ |8 ﬁx a| 5|2
[« R b ] [= % - —
DRY TO 5, 1211317 3 |218|2| £ |3 IpavTos, 1211317 SREAEIFERF
CLAY, VERY SANDY, RED 27 SAND, VERY CLAYEY, FINE TO 127
SOFT TO FIRM, MOIST : 6 [18.5 | 3 |COARSE GRAINED, TANTO Tl 25| 73| 3
BUFF, MEDIUM DENSE, MOIST )
-.'/"
8 |159]| 3 5 | c3ll29| 71| 3
10 10
15_] 15_]
20 ] 20 |
JOB NG.: )
ENTECH TEST BORING LOG 171671
ENGINEERING, INC. rio:
: . : - 17
séong%Kggg S?F?AYSGS. COLORADO 80807 | A DATE EL %ﬁq A u




Y
TEST BORING NO. 35 TEST BORING NO. 36
DATEDRILLED  1/25/2018 DATEDRILLED  1/25/2018
Job # 171671 CLIENT PULPIT ROCK, LLC
LOCATION FLYING HORSE NORTH, F-1
REMARKS REMARKS
R S
2|3 8| &
€| |sl8] 5|8 € |- lslB| 5.
2HHHE £ [Blgg| 2 ]c
1 = [=8 b —_—
DRY TO &, 1/25/18 2 |&|8] 21 2 |3 |oayT0 10, 112508 8 |&|8|al| 2 |§
FILL O3, SAND, CLAYEY, FINE T SAND, CLAYEY, FINE 70 17
TO COARSE GRAINED, TAN, T Wl 21|75 | 1 [coarse GraNED, TAN, J:"-[l24 79| 2
MEDIUM DENSE, MOIST o MEDIUM DENSE, MOIST ez
SAND, CLAYEY, FINE TO T~ 1.
COARSE GRAINED, TAN, 5 1l 19|85 | 2 5 |l 20| 84 | 2
MEDIUM DENSE, MOIST ) L0,
i SANDSTONE, SILTY, FINE TO
COARSE GRAINED, RED
10 ] BROWN, VERY DENSE,MOIST |10 50]|11.6] 4
5] 15 7]
=} )
20 20 "
s J
« 1
JOB NO -
ENTECH TEST BORING LOG 171671
ENGINEERING, INC. AGNO:
. , , ; A- 18
o COLORAGD SPAINGS, COLORADO 80807 L ORAWIE DATE: mﬁc& Phafn J




TEST BORING NO. a7 TEST BORING NO. g
DATE DRILLED  1/25/2018 DATEDRILLED  1/25/2018
Job # 171671 CLIENT PULPIT ROCK, LLC
LOCATION FLYING HORSE NORTH, F-1
REMARKS REMARKS
| = _| =
glg £ 8
g |_[al 8] 5] € |5(8/8 5|8
< é ‘fén ;1 e |5 £ é %En’ § g|e
[=R e - [« % 1 =
DRY TO 5, 1/25/18 S | #1813 2 [ 3 |oryT0s5, 1125018 AL FERE
CLAY, SANDY, BROWN TO TAN, > CLAY, GANDY, TAN, GTIFF, 2
FIRM, MOIST / 129 | 3 |moisT 7 22| 73] 3
5 87 | 3 221 871]3
10_' 10 7|
15 ] 15:
20 20:
y
'
JOB NO:
ENTECH TEST BORING LOG 171671
ENGINEERING, INC. FIGNO.
505 ELKTON DRIVE DATE. A- 19

COLORADO SPRINGS, COLORADO 80907

L DRAWN;

22 | Yase)

v




TEST BORING NO. 39 TEST BORING NO. 40
DATE DRILLED  1/25/2018 DATE DRILLED  1/25/2018
Job # 171671 CLIENT PULPIT ROCK, LLC
LOCATION FLYING HORSE NORTH, F-1
REMARKS REMARKS
1 | =
HE 8|3
£ |_|nl8 E o Z | _le @ E @
DRY TO 5', 1/25/18 3 |a|&l2| £ |8 |oryTos, 12518 S [al8l8]| 213
CLAY, VERY SANDY, BROWN, o CLAY, SANDY, BROWN, STIFF, V)//’
FIRM, MOIST r‘/ MOIST

—t
s
-t
[
m
W
11
.\\\%
—
h
-
3]
4}
3

5 13[17.9 | 3 |SAND, CLAYEY, FINE TO 5 13| 53| 2
| COARSE GRAINED, BROWN, 1.
i MEDIUM DENSE, MOIST ]
: WEATHERED SANDSTONE, _':’ 33
10 ] SILTY, FINE TO COARSE 10 ::: 3 35] 42| 4
| GRAINED, TAN, DENSE, MOIST i
15: 15 7]
20 ] 20 7
y
JOBNO - T
ENTECH TEST BORING LOG 171674
ENGINEERING, INC. FGNO
A- 20

505 ELKTON DRIVE DRAWN: DATE: CHECKED: TE:
COLORADO SPRINGS, COLORADO 80907 gl(c < %q /




TEST BORING NO. 41 TEST BORING NO. 42
DATE DRILLED  1/25/2018 DATEDRILLED  1/25/2018
Job # 171671 CLIENT PULPIT ROCK, LLC
LOCATION FLYING HORSE NORTH, F-1
AEMARKS REMARKS
- | & | ®
2| % 2|5
g - 0N E ‘g 3 g i 0 E'i E 1]
< |Blelef 5|2 c |Blele] 5|8
= o [« % ——t -_
DRY TO &', 1/25/18 3 |a|&l&| £ | 3 |orvTOS!, /2508 3 5|3 HERFE;
CLAY-ILT, VERY SANDY, ' CLAY. SANDY, TAN, FIRM //
BROWN TO TAN, FIRM 70 10|57 | 3 |70 sTFF, MOIST 12| 83! 3
STIFF, MOIST
5 16|84 | 3 5 21! 96| 3
10_" 10 |
15 15:
20_' 20_"
\
r
JOBNG:
ENTECH TEST BORING LOG 171671
ENGINEERING, INC. B
3 3 . W A" 21
COLORATO SPAINSS. COLORADO 0807 L o B “x%c | Tads )




APPENDIX B: Laboratory Test Results



UNIFIED CLA§§I?1§ATI5N SM-SW CLIENT PULPIT ROCK, LLC
SOILTYPE # 1 PROJECT FLYING HORSE NORTH, F-1
TEST BORING # 2 JOB NO. 171671
DEPTH {FT) 1-2 TEST BY BL
AASHTO CLASSIFICATION A-1-b _GROUP INDEX 0
Sieve Analysis
Grain Size Distribution
100% =515
90% \klva
., B0% \\\
70%
'ﬁ 60% e, #10
9-': 50% \\
§ 40% : 1
& 30% =L A40
20%
o100
10%
o T
100 10 1 0.1 0.01
Grain size (mm)
u.s. Percent Atterberg
Sieve # Finer Limits
3 Plastic Limit NP
i12" Liquid Limnit NV
/4" Plastic Index NP
1/2"
a/8" 100.0%
4 89.7% Swell
10 63.4% Moisture at stari
20 43.2% Moisture at finish
40 31.0% Moisture increase
100 16.6% Initial dry density (pcf)
200 11.8% Swell (psf)
A _Q
ENTECH |' LABORATORY TEST o
ENGINEERING, INC. RESULTS sy
gogl_%uhx;rgg s?;g}’uess, COLORADO 80807 tm’m OATE mECKgCC, &; A A J B-\ y




UNIFIED CLASSIFICATION SM CLIENT PULPIT ROCK, LLC
SOIL TYPE # 1, CBR #1 PROJECT FLYING HORSE NORTH, F-1
TEST BORING # 4 JOB NO. 171671
DEPTH (FT 0-3 TEST BY BL
AASHTO CLASSIFICATION A-1-b GROUP INDEX 0
Sieve Analysis
Grain Size Distribution
100%
20% , 4 ‘LJM . B
80% 11 - ™~
270% 4§10
g oo% A 20
& 50% — =
@ 40% 1 + ]
30%
o 20% b ~ 2 Dﬂ_ | |
10% 4 _ 11
0%
100 10 1 0.1 0.01
Grain slze {mm)

Uu.s. Percent Atterberg
Sieve # Finer Limits
3" Plastic Limit NP
11/2" Liquid Limit NV
3/4" Plastic Index NP
1/2" 100.0%
asm" 98.1%
4 91.1% Swell
10 72.8% Moisture at siart
20 54.9% Moisture at finish
40 45.3% Moisture increase
100 32.8% Initial dry density {pcf)
200 26.5% Swell (psf)

JOBNO.

171671
FIGNO:

-2

ENTECH [ LABORATORY TEST ‘
<> ENGINEERING, INC. RESULTS

505 ELKTON DRIVE DRAWN: DATE: HECKED: .
COLORADO SPRINGS, COLORADO 80807 L 1 poda % A8 '

—



~ N
'UNIFIED CLASSIFICATION SM-SW CLIENT PULPIT ROCK, LLC
SOIL TYPE # 1 PROJECT FLYING HORSE NORTH, F-1
TEST BORING # 4 JOB NO. 171671
DEPTH (FT) 1-2 JEST BY BL
AASHTO CLASSIFICATION A-1-b GROUP INDEX 0
Sieve Analysis
Grain Size Distribution
100% T
et .4 2 I
B0% = -
2ro% \@3 ~
8 60% 14 —
f-.': 50% — AN
& 40%
§ oo et
20% b 1 x—-.__ —1
10% - = S
o% - T]-'
100 10 1 0.1 0.01
Graln size {mm)
u.s. Percent Atterberg
Sieve # Finer Limits
3" Plastic Limit NP
11/2" Liquid Limit NV
3/4" Plastic Index NP
1/2*
3/8" 100.0%
4 95.1% Swell
10 69.5% Moisture at start
20 431.6% Moisture at finish
40 28.2% Moisture increase
100 12.7% Initial dry density (pcf)
200 B.5% Swell (psf)
ENTECH LABORATORY TEST Tty
ENGINEERING, INC. RESULTS l:lclii;’c:-
COLORADO SPRINGS, COLORADO 80807 — s TEQ%CC_ % /e J B-3

.




UNIFIED CLASSIFICATION SM CLIENT PULPIT ROCK, LLC
SOIL TYPE # 1 PROJECT FLYING HORSE NORTH, F-1
TEST BORING # 5 JOB NO, 171671
DEPTH (FT) i-2 TEST BY BL
AASHTO CLASSIFICATION A-1-b GROUP INDEX O
Sieve Analysis
Grain Size Distribution
100% a1 3
80% S — - —]
80% —+—> —
270% #10
@ 60%
§ 50% AN 5
E 40% = == 1
30% -
™ 20% [
10%
0% ?
100 10 1 0.4 0.01
Grain slze (mm)
u.s. Percent Atterberg
Sleve # Finer Limits
3" Plastic Limnit NP
11/2" Liquid Limit NV
3/4" Plastic Index NP
12"
a/ms" 100.0%
4 96.4% Swell
i0 73.1% Moisture at start
20 47.1% Moistura at finish
40 32.7% Moisture increase
100 17.5% Initial dry density (pcf)
200 13.1% Swell (psf)
——— —
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UNIFIED CLASSIFICATION SM CLIENT PULPIT ROCK, LLC
SCILTYPE # 1 PROJECT FLYING HORSE NORTH, F-1
TEST BORING # 5 JOB NO. 171671
DEPTH (FT) 5 TEST BY BL
AASHTO CLASSIFICATION A-1-b GROUP INDEX 0
Sieve Analysis
Grain Size Distribution
100% —O4p
0% +
Bo% o
£ 70% i #10 A3
@ 60% . — .
E 50% tm . - ]
g 40% 1 "-\d
30% + n 440 -
o
20% -
0% -
0% |
100 10 1 0.1 0.01
Grailn size {mm)
U.5. Percent Atterberg
Sieve # Finer Limits
3" Plastic Limit NP
11/2" Liquid Limit NV
a/q" Plastic Index NP
172" 100.0%
a/8" 96.7%
4 89.6% Swell
10 T72.9% Moisture at stari
20 54.2% Moisture at finish
40 33.7% Moisture increase
100 16.7% initial dry density (pcf)
200 13.2% Swell (psf)
——— *
ENTECH LABORATORY TEST o8I
ENGINEERING, INC. RESULTS el
505 ELKTON DRIVE DRAWN: DATE: HECKED: '
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TUNIFIED CLASSIFICATION SM CLIENT PULPIT ROCK, LLC
SOIL TYPE # 1 PROJECT FLYING HORSE NORTH, F-1
TEST BORING # 6 JOB NO. 171671
DEPTH(FT 12 TEST BY BL
AASHTO CLASSIFICATION A-1-b GROUP INDEX 0
Sieve Analysis
Grain Size Distribution |
100% 1 O S
90% 4 s
BO% 1+ N
g 70% + g =
ﬁ 60% ugu
[
2 50% ]
= 20
§ 40% 414 B I I D U S -
& 30% e + 4+
& 20% I e Y
10% . e §240
i I 11
100 10 1 0.1 0.01
Grain slze {mm)
U.s. Percent Atterberg
Sieve # Finer Limits
3" Plastic Limit NP
11/2" Liquid Limit NV
34" Plastic Index NP
1/2»
a/8" 100.0%
4 91.9% Swell
10 68.4% Moisture at start
20 46.9% Moisture at finish
40 35.4% Moisture increase
100 22.6% Initial dry density {pcf)
200 15.3% Swell (psf)
L‘ b — _4
r —— e v
ENTECH [ LABORATORY TEST ]
ENGINEERING, INC. RESULTS ey
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UNIFIED CLASSIFICATION SM CLIENT PULPIT ROCK, LLC
SOILTYPE # | PROJECT FLYING HORSE NORTH, F-1
TEST BORING # 6 JOB NO. 171671
DEPTH (FT) 10 TEST BY BL
AASHTO CLASSIFICATION GROUP INDEX
Sieve Analysis
Grain Size Distribution
100%
=y ﬂq.
80% \\\
80%
2 70% QL #10
2 60% <
£ 50% P
& 0,
g T
[ 10
“ 209 o100 1} 4ade
10%
0%
100 10 1 0.1 0.01
Grain slze (mm)
u.s. Percent Atterberg
Sieve # Finer Limits
3" Plastic Limit
11/2" Liquid Limit
3/4" Plastic Index
12"
3/8" 100.0%
4 97.9% Sweli
10 75.2% Moisture at start
20 51.0% Moisture at finish
40 38.0% Moisture increase
100 24.4% Initial dry density {pcf}
200 20.1% Swell (psf)

P S )

W E—,————
ENTECH [ LABORATORY TEST ] Joano:
ENGINEERING, INC. RESULTS I:u!af;zc:.:
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UNIFIED CLASSIFICATION SM CLIENT PULPIT ROCK, LLC
SOl TYPE # 1 PROJECT FLYING HORSE NORTH, F-1
|TEST BORING # 7 JOB NO. 17167}
|DEPTH (FT) 5 TEST BY BL
AASHTO CLASSIFICATION GROUP INDEX
Sleve Analysis
Grain Size Distribution
100%
90% = ri d
80% . :
g 0% - S +4+ 1
8 com #10 B
o 50% \ I I S
e 3 Tel b | ]
§ 20% - -~ ~ .
s 1T i} s "ﬂ‘-bl 4240
|
0%
100 10 0.1 0.01
Graln size {(mm)
u.s. Percent Atterberg
Sieve # Finer Limits
3" Plastic Limit
11/2" Liquid Lirnit
3/4" Plastic Index
1/2"
a/8* 100.0%
4 87.0% Swell
10 65.3% Moisture at start
20 44 3% Moisture at finish
40 31.7% Moisture increase
100 19.3% Initial dry density (pcf)
200 14.8% Swell {psf)
_ i 4
| Em e ;
ENTECH | LABORATORY TEST ] oaie;
ENGINEERING, INC. RESULTS o
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UNIFIED CLASSIFICATION SM CLIENT PULPIT ROCK, LLC
{SOILTYPE # 1 PROJECT FLYING HORSE NORTH, F-1
|TEST BORING # 8 JOB NO. 171671

DEPTH (FT) 5 TEST BY BL

AASHTO CLASSIFICATION A-1-b GROUP INDEX 0

Sieve Analysis
Grain Size Distribution
100% o
890% ba
80% S
%‘70% 1 #10 B I R S
60% + —
;3; 50% 1 AN
5 40% T T 1 n g B
£ aow I ot
i T8 #200
1 i
0%
100 10 1 0.1 0.01
Grain slze (mm)
U.S. Percent Atterberg
Sieve # Finer Limits
K Plastic Limit NP
11/2" Liquid Limit NV
3/4" Plastic Index NP
1/2"
3/8" 100.0%
4 93.9% Swell
10 70.3% Moisture at start
20 47.6% Moisture at finish
40 34.4% Moisture increase
100 20.8% Initial dry density (pcf)
200 15.2% Swell (psf)
\ —
, s
ENTECH [ LABORATORY TEST oaro:
ENGINEERING, INC. RESULTS a7t
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UNIFIED CLASSIFICATION SC CLIENT PULPIT ROCK, LLC
SOIL TYPE # 1 PROJECT FLYING HORSE NORTH, F-1
TEST BORING # 9 JOB NO. 171671
DEPTH (FT) 1-2 TEST BY BL
AASHTO CLASSIFICATION A-2-4 GROUP INDEX 0
Sleve Analysis
Grain Size Distribution
100% 3o
90% —
80% 4
2% \\\
[}
8 :g:: #10
5 0% : S~ 2 —
30% T -
20% 4 44— = =+
0% s | i azloﬂ |
0%
100 10 0.1
Grain size {mm)
U.S. Percent Atterberg
Sieve # Finer Lirnits
3" Plastic Limit 17
11/2" Liquid Limit 25
3/4" Plastic Index B
1/2" 100.0%
a/8" 96.2%
4 80.9% Swell
10 56.5% Moisture at start
20 36.6% Moisture at finish
40 28.4% Moisture increase
100 19.2% Initial dry density (pcf)
200 15.7% Swell (psf)
ENTECH | LABORATORY TEST T
ENGINEERING, INC. RESULTS Imienl,
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[UNIFIED CLASSIFICATION SC-SM CLIENT PULPIT ROCK, LLC
|SOIL TYPE # 1 PROJECT FLYING HORSE NORTH, F-1
TEST BORING # 13 JOB NO. 171671
DEPTH (FT) 1-2 TEST BY BL
AASHTO CLASSIFICATION A-2-4 GAQUP INDEX ©
Sieve Analysis
Grain Size Distribution
100% M T
20% \\\
80%
£ 70% wo\
@ 60% S
2 50% = oD
E 40% g
SP% =21 T8 4200
20%
10%
0%
100 10 1 0.1 0.01
Grain size (mm)
u.s. Percent Atterberg
Sieve # Finer Limits
3" Plastic Limit 15
11/2° Liquid Limit 21
3/4" Plastic Index 5
1/2*
3/8* 100.0%
4 96.3% Swell
10 71.5% Moisture at start
20 59.6% Moisture at finish
40 48.5% Muoisture increase
100 33.0% Initial dry density (pcf)
200 24.8% Swell (psf)
m’ ———— S ‘g
M - T
ENTECH [ LABORATORY TEST ot
ENGINEERING, INC. RESULTS l;éﬁpa?c:;
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[UNIFIED CLASSIFICATION SC CLIENT PULPIT ROCK, LLC
SOIL TYPE # 1 PROJECT FLYING HORSE NORTH, F-1
TEST BORING # 14 JOB NO. 171671
DEPTH (FT} 1-2 JTEST BY BL
AASHTO CLASSIFICATION A-2-4 GROUP INDEX 0
Sieve Analysis
Grain Size Distribution
100%
20% f e
BO% #10
2 70% ] d 1 )
@ eno | - _ IeLg2p j I I
- 10 ] ~ "Tel %40 L il
™ ‘\-u..._‘__“‘
§ 40% —+— =
30%' i . AR i ey m
L 20% - TH
10%
0%
100 10 1 0.1 0.01
Grain slze (mm)
U.s. Percent Atterberg
Sieve # Finer Limits
3" Plastic Limit 16
11/2" Liquid Limit 25
3/4" Plastic Index 10
172" 100.0%
a/n" 97.8%
4 05.8% Swell
10 81.7% Moisture at start
20 64.6% Moisture at finish
40 53.4% Moisture increase
100 37.9% Initial dry density (pcf)
200 29.6% Swell (psf)
— ‘4
ENTECH [ LABORATORY TEST J08N0:
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[UNIFIED CLASSIFICATION SC CLIENT PULPIT ROCK, LLC

SOIL TYPE # 1 PROJECT FLYING HORSE NORTH, F-}
JEST BORING # 16 JOB NO, 171671
DEPTH (FT 1-2 TEST BY BL

|AASHTO CLASSIFICATION A-2-4 GROUP INDEX 0

Sieve Analysis
Grain Size Distribution

100% Tor=a a T
)

£ 70% #10 )

o W

~J e

10% -. 1|2 >

100 10 1 0.1 0.01
Graln size (mm)

u.s. Percent Atterberg
Sieve # Finer Limits
K Plastic Limit 16
11/2° Liquid Limit 26

RIC Y Plastic Index 10
12"
a/a" 100.0%

4 94.9% Swell

10 74.5% Moisture at start

20 51.3% Maisture at finish

40 37.5% Moisture increase

100 22.6% Initial dry density (pcf)
200 16.7% Swell {psf)

JOBNO.:

171671
FIGNO.:

f-"-" —————
ENTECH | LABORATORY TEST l
<> ENGINEERING, INC. RESULTS
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UNIFIED CLASSIFICATION SC CLIENT PULPIT ROCK, LLC
SOIL TYPE # 1 PROJECT FL.YING HORSE NORTH, F-1
TEST BORING # 17 JOB NO. 171671
DEPTH (FT) 1-2 TEST BY BL
AASHTO CLASSIFICATION A-2-4 GROUP INDEX 0
Sieve Analysis
Graln Size Distribution
100% B o
90% T i&m
80% S + -
2 70% . | g
[
8o <8 :
L = g TT \ N
|l & o, | ] - —
| £ o A I
1 g 2{] r
F 20% -
o10% ]
E 0%
'] 100 10 0.1 0.01
; Grain slze (mm)
L o TR Co e -
u.s. Percent Attetberg
Sieve # Finer Limils
a" Plastic Limit 18
11i/2" Liquid Limit 28
3/4" Plastic Index 10
1/2"
a3/8" 100.0%
4 99.4% Swell
10 82.9% Moisture at start
20 65.4% Moisture at finish
40 56.5% Moisture increase
100 39.7% Initial dry density {pcf)
200 29.7% Swell (psf)
L‘ — _;
r i K
ENTECH [ LABORATORY TEST ol
ENGINEERING, INC. RESULTS 121}
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ENGINEERING, INC.

505 ELKTON DRIVE

COLORADO SPRINGS. COLORADO 80507

RESULTS

LABORATORY TEST |

t.lmwn:

DATE:

®2cc

Sasis )

[UNIFIED CLASSIFICATION  SC CLIENT PULPIT ROCK, LLC
ISOIL TYPE # | PROJECT FLYING HORSE NORTH, F-1
ITEST BORING # 19 JOB NO. 171671
DEPTH (FT) 1-2 TEST BY BL
AASHTO CLASSIFICATION A-2-4 GROUP INDEX 0
Sieve Analysis
Grain Size Distribution
100% BAT
80% ~
80% S i
%’ 70% T <]
60% . 2 —
e s0% RS —
E 40% +++— ] —t——
5 30% = B P RS '1\_: — m—
20% + -1
10% + 1+
0%
100 10 1 0.1 0.01
Grain size (mm)
U.s. Percent Atterberg
Sieve # Finer Limits
a Plastic Limit 17
11/2° Liquid Limit 27
3/4" Plastic Index 10
1/2"
3/8" 100.0%
4 05.6% Swell
10 79.0% Moisture at star
20 62.0% Moisture at finish
40 48.9% Moisture increase
100 29.6% Initial dry density (pcf)
200 22.7% Swell (psf)
— — e )
ENTECH

171671
FIGNO.:
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[UNIFIED CLASSIFICATION SC CLIENT PULPIT ROCK, LLC
|SOIL TYPE # 1 PROJECT FLYING HORSE NORTH, F-1
TEST BORING # 20 JOB NO. 171671
DEPTH (FT) 0-3 TEST BY BL
AASHTO CLASSIFICATION GROUP INDEX
Sieve Analysis
Grain Size Distribution
100% W% [
gx TN #10 |
270% o~ "
80% -+ - b i e )
& 5p% -
§ 40% - 4
& 30% - ]
20% <4 o | P |
0%
100 10 1 0.1 0.01
Grain slze {mm)

u.s. Percent Atterberg
Sieve # Finer Limits
3" Plastic Limit
11/2° Liguid Limit
/il Plastic Index
1/2"
a/8" 100.0%
4 97.6% Swell
10 84.3% Maisture at start
20 65.7% Moisture at finish
40 54.5% Moisture increase
100 39.8% Initial dry density {pcf)
200 31.9% Swell {psf)
—_———————
ENTECH LABORATORY TEST RNES
ENGINEERING, INC. RESULTS Iniealy
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UNIFTED CLASSIFICATION SM CLIENT PULPIT ROCK, LLC
SOIL TYPE # 1 PROJECT FLYING HORSE NORTH, F-1
TEST BORING # 20 JOB NO. 171671
|OEPTH (FT) 1-2 TESTBY BL
AASHTO CLASSIFICATION A-1-b GROUP INDEX 0
Sieve Analysis
Grain Size Distribution
133: T i—ﬂﬂ.“ B
"
BO% P
o #10
] :g i N 11T 1T 7
o}
£ sox + Rz J . —
& 40% = ““w____.. _
& 3% 1 s 194
20% -4t
10% E
0%
100 10 1 0.1 0.01
Graln size (mm)

U.s. Percent Atterberg
Sieve # Finer Limits
3 Plastic Limit NP
11/2" Liquid Limit NV
a3/4" Plastic Index NP
1/2"
3/ms" 100.0%
4 94.5% Swell
10 73.8% Moisture at start
20 52.4% Moisture at finish
40 40.7% Moisture increase
100 25.1% Initia! dry density {pcf)
200 17.9% Swell (psf)

JOB NOQ.:

171671
FIG NO.:

B7 |

ENTECH LABORATORY TEST
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UNIFIED CLASSIFICATION SM CLIENT PULPIT ROCK, LLC
SOIL TYPE # | PROJECT FLYING HORSE NORTH, F-1
TEST BORING # 21 JOB NO. 171671
DEPTH (FT) 1-2 JEST BY BL
AASHTO CLASSIFICATION A-1-b GROUP INDEX 0
Sieve Analysis
Grain Size Distribution
100%
50% :h-hﬁ—._. L
™~
80% + 1 — 4+ —
2 70% . #10
g 60% =
8 50% ~
g 40% 41 4+
8§ e i -
20% =1 ~4 =
10% | - Ti 1290 L
0%
100 10 1 0.1 0.01
Grain size {mm)
u.s. Percent Atterberg
Sieve # Finer Limits
3" Plastic Limit NP
11/2" Liquid Limit NV
3/4" 100.0% Plastic Index NP
/2" 97.2%
am* 971.2%
4 02.4% Swell
10 72.5% Moisture at start
20 53.0% Moisture at finish
40 42.4% Moisture increase
100 24.5% Initial dry density (pcf)
200 16.1% Swell (psf)
— —— —— — i
ENTECH [ LABORATORY TES JoBa:
ENGINEERING, INC. RESULTS sl
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ICATION SM

CLIENT PULPIT ROCK, LLC

OIL TYPE # i PROJECT FLYING HORSE NORTH, F-1
TEST BORING # 3l JOB NOQ. 171671
DEPTH (FT 12 TEST BY BL
[AASHTQ CLASSIFICATION A-1-b GROUP INDEX 0
Sieve Analysis
Grain Size Distribution
100% £ BiE
90% +—1 z
80% 1] N T - —— g
2 70%
% #10
a8 60% \
o 50% 1 < -
% 0% . . T+ —
5 30% - —1 —
20% T v
10% 1
0%
100 10 1 0.1 0.01
Grain slze {mm)
u.s. Percent Atterberg
Sieve # Finer Limits
K Plastic Limit NP
112" Liquid Limit NV
3/4" Plastic Index NP
1/ n
a3 100.0%
4 99.2% Swaell
10 64.6% Moisture at start
20 3I8.8% Moisture at finish
40 29.8% Moisture increase
100 21.9% Initial dry density (pcf)
200 18.5% Swell (psf)
— —
ENTECH LABORATORY TEST .
ENGINEERING, INC. RESULTS ML,
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ﬂ EIEE CESS!E Q | QE SC CLIENT PULPIT ROCK, LLC
SOIL TYPE # PROJECT FLYING HORSE NORTH, F-1
JEST BOHING # 35 JOB NO. 171671
DEPTH (FT) 1-2 TEST BY BL
JAASHTO AASHTO CLASSIFICATION A-2-4 GROUP INDEX 0
Sieve Analysis
Grain Size Distribution
100% T L] ) |
90% ]
L .10 17
2 7o% 1 \t\f:h JL
g 60% - T W%\ 40
L 50% - + +
£ 40% \'ﬂ“
30% S S b
20% -
10% + —
0%
100 10 1 o1 0.01
Grain size (mm)
u.s. Percent Atterberg
Sieve # Finer Limits
3" Plastic Limit 17
11/2° Liquid Limit 25
a/4" Plastic Index 8
1/2"
a/s" 100.0%
4 97.2% Swell
10 83.4% Moisture at start
20 66.3% Moisture at finish
40 55.2% Moisture increase
100 40.4% Initial dry density (pcf)
200 33.0% Swell (psf)

N— R

ENTECH | LABORATORY TEST ‘ JonNo:
<> ENGINEERING, INC. RESULTS
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O CLIENT PULPIT ROCK, LLC
SOILTYPE # 1 PROQJECT FLYING HORSE NORTH, F-1
TEST BORING # 35 JOB NO. 171671
DEPTH (FT) 5 TEST BY BL
AASHTO CLASSIFICATION A-2-4 GROUP INDEX 0
Sieve Analysis
Grain Size Distribution
100% g
0% - |
BO%
g 70% 1 _.h ‘Itj-,'lﬂ...,..__ 11 B N U —
@ 60% = Frep — T
E 50% iﬁt .. o
§ 0% -
g | 120
{ 30%
20% —
10% |
0%
100 10 1 0.1 0.01
Grain size {mm)

U.S. Percent Atterberg
Sieve # Finer Limits
3" Plastic Limit 17
11/2° Liquid Limit 27
3/4" Plastic Index 10
/2"
am" 100.0%
4 96.5% well
10 86.6% Moisture at start
20 71.4% Moisture at finish
40 60.9% Moisture increase
100 46.7% Initial dry density (pcf)
200 37.7% Swell (psf)
S w w0 = %

g — E
ENTECH LABORATORY TEST ] eie
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(
'UNIFIED CLASSIFICATION SC CLIENT PULPIT ROCK, LLC
SOIL TYPE # 2 PR CT FLYING HORSE NORTH, F-1
TEST BORING # 1 JOB NO. 171671
DEPTH (FT 1-2 TEST BY BL
AASHTO CLASSIFICATION A-2-6 GROUP INDEX 0
|
Sleve Analysie
Grain Size Distribution
100% oy LL
20%
80% ——e-#10_|
270% 820
8 80% !{40
0 509 N
E 40% <
30%
“ 20% Q“MQ{IG
10%
0%
100 10 1 0.1 0.01
Graln slze (mm)
u.s. Percent Alterberg
Sieve # Finer Limils
3" Plastic Limit 16
11/2° Liquid Limit 28
3/4" Plastic Index 13
1/2" 100.0%
3/8" 96.2%
4 92.1% Swell
10 83.1% Moisture at starl
20 T4.1% Moisture at finish
40 63.2% Moisture increase
100 27.4% Initial dry density (pcf)
200 21.0% Swell (psf)
r.__k— e —
ENTECH LABORATORY TEST b
ENGINEERING, INC. RESULTS l;éﬂc:.
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UNIFIED CLASSIFICATION SC CLIENT PULPIT ROCK, LLC
SOIL TYPE # 2 PROJECT FLYING HORSE NORTH, F-1
TEST BORING # 3 JOB NO. 171671
DEPTH (FT 1-2 TEST BY BL
AASHTO CLASSIFICATION A-2-6 GROUP INDEX O
Sieve Analysis
Grain Size Distribution
100% -B<R18
90% + 4
80% E —t
2 70% +——
§ 60% < T —
& 50% 2 T
40%
[i]
é 30% — - .
20% -
10% Ik
0% +
100 10 1 0.1 0.01
Graln size (mm)
u.s. Percent Alterbarg
Sieve # Finer Limits
J" Plastic Limit 14
11/2v Liquid Limit 26
3/4" Plastic Index 12
1/2"
3/8" 100.0%
4 90.8% Swell
10 70.9% Moisture at start
20 50.9% Moisture at finish
40 37.5% Moisture increase
100 24,3% Initial dry density {pcf)
200 19.1% Swell (psf)
ENTECH [ LABORATORY TEST ‘
ENGINEERING, INC. RESULTS I;éi;’c::
COLORADO SPRINGS. COLORADO 80507 LDMW e 1"E°§c¢ 2 P4 ’ B-23




[UNIFIED CLASSIFICATION SC CLIENT PULPIT ROCK, LLC
SOIL TYPE # 2 PROJECT FLYING HORSE NORTH, F-1
TEST BORING # 7 JOB NO. 171671
DEPTH (FT 0-3 TEST BY BL
AASHT: IFICATION GROUP INDEX
Sieve Analysis
Grain Size Distribution
100% -
90% ]
[~
2 700 b
g 60% ~ 2
& 50% a4
§ 40% == o214
§ 30% o-T2g0
20%
10%
0%
100 10 1 0.1 0.01
Graln slze {mm})
u.s. Percent Atterberg
Sieve # Finer Limits
3" Plastic Limit
11/2" Liquid Limit
314" Plastic Index
1/2*
3/8" 100.0%
4 95.6% Swall
10 78.0% Moisture at start
20 59.9% Moisture at finish
40 49.5% Moisture increase
100 35.5% Initial dry density (pcf)
200 28.6% Swell (psf)

_ —
ENTECH LABORATORY TEST Joan0:
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[UNIFIED CTASSIFICATION SC CLIENT PULPIT ROCK, LLC
|SOIL TYPE # 2 PROJECT FLYING HORSE NORTH, F-1
|TEST BORING # 7 JOB NO. 171671
|DEPTH (FT) 1-2 TEST BY BL
AASHTO CLASSIFICATION A-2-6 GROUP INDEX 0
Sieve Analysis
Grain Size Distribution
100% <fptrye
80% *IIJM
80% ™~
g 70% <10
8 60% <"
% §0% é@\
40% o0
30% T 3
20% S=el4ad0
10%
0%
100 10 1 0.1 0.0
Gréln slze {mm)
u.s. Percent Atterberg
Siave # Finer Limits
3" Plastic Limit 14
11/2" Liquid Limit 30
/4" Piastic Index 16
1/2" 100.0%
a/g® 97.1%
4 01.6% Swell
10 71.3% Moisture at start
20 51.1% Moisture at finish
40 39.2% Mgoisture increase
100 26.3% Initial dry density (pcf)
200 20.6% Swell (psf)
N e —
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171671
FIGNO:

B-25
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SC CLIENT PULPIT ROCK, LLC
SOILTYPE # 2 PROJECT FLYING HORSE NORTH, F-1
TEST BORING # 8 JOB NO. 171671
DEPTH (FT) 12 TESTBY BL
JAASHTO CLASSIFICATION A-2-6 GROUP INDEX 0
Sleve Analysis
Grain Size Distribution
100%
s - ) T 0
B80% ~— - 3
70%
[-] 60% - -
& 50% e 32 e
S 40% - 1+ -
® 0% —t i~
o 20% o-#100 o | B
10% E + -
0%
100 10 1 0.1 0.01
Grain slze (mm)
u.s. Percent Atterberg
Sieve # Finer Limits
F Plastic Limit 8
112" Liquid Limit 27
3/4" Plastic Index 18
1/2" 100.0%
3/8" 96.8%
4 89.2% Swell
10 70.3% Moisture at start
20 52.6% Moisture at finish
40 41.3% Moisture increase
100 26.5% Initial dry density {pcf)
200 20.2% Swell (psf)
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UNIFIED CCASSIFICATION SC CLIENT PULPIT ROCK, LLC

[SOIL TYPE # 2,CBRi#2 PROJECT FLYING HORSE NORTH, F-1
{TEST BORING # 10 JOB NO. 171671

DEPTH (FT) 0-3 JEST BY BL

AASHTO CLASSIFICATION A-2-6 GROUP INDEX 1

Sieve Analysis
Grain Size Distribution

100% 581
20% g
80%
& 70%
8 60% s
o 50% o 40
§ 40% T
30%
20%
10%
0%
100 10 1 0.1 0.01

-]
[=:]

Fisd

i/

200

Graln size (mm)

Uu.s. Percent Atterberg
Sleve # Finer Limits
3 Plastic Limit 1
112" Liguid Limit 25
KTl Plastic index 14
1/2"
a/8" 100.0%
4 97.3% Swell
iC 79.6% Moisture at start
20 61.7% Moisture at finish
40 51.7% Moisture increase
100 38.6% Initial dry density (pcf)
200 31.6% Swell {psf)
\ e e————— — e —
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LUNIFIED CLASSIFICATION SC CLIENT PULPIT ROCK, LLC
SOIL TYPE # 2 PROJECT FLYING HORSE NORTH, F-1
TEST BORING # 11 JOB NO. 171671
DEPTH (FT 1-2 TEST BY BL
AASHTO CLASSIFICATION A-2-6 GROUP INDEX 0
Sieve Analysis
Grain Size Distribution
100%
-5y L T
B0% + 4+ ——
£ 70% #T0 B
7 60% ™ B
o \
& 50% %
§ 40% . <
& 30% |
o
20% w el izgo
s i
0%
100 10 1 0.1 0.01
Graln size {mm)
U.S. Percent Atterberg
Sieve # Einer Limits
a" Plastic Limit 14
11/2" Liquid Limit 26
3/4" Plastic Index 12
12" 100.0%
3/8" 95.9%
4 92.4% Swell
10 67.8% Moisture at start
20 44 8% Moisture at finish
40 32.5% Moisture increase
100 19.7% Initiat dry density (pcf)
200 14.8% Swell (psf)
r'
ENTECH LABORATORY TEST =
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COLORADO SPRINGS, COLORADO 80907

anwn. DATE: THECKE%CC-

UNIFIED CLASSIFICATION CLIENT PULPIT ROCK, LLC
SOIL TYPE # PROJECT FLYING HORSE NORTH, F-1
TEST BORING # JOB NO. 171671
DEPTH {FT) TEST BY BL
AASHTO CLASSIFICATION GROUP INDEX 0
Sieve Analysis
Grain Size Distribution
100% 2
90% 41 1
80% N -
£ 70% - - —
E m — o e __‘.\ —]
2 5p% + -
g 40% 144
& 30% 1]
20%
10%
0%
100 1 0.4 0.01
Grain size {mm)
u.s. Percent Atterberg
Sieve # Finer Limits
3" Plastic Limit 15
11/2° Liquid Limit 26
3/4" Plastic Index i1
1/2"
3/8" 100.0%
4 94.6% Swell
10 71.8% Moisture at start
20 61.9% Moisture at finish
40 51.7% Moisture increase
100 3159% Initial dry density (pcf)
200 21.3% Swell {psf)
Mk 4
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UNIFIED CLASSIFIGATION  SC CLIENT PULPIT ROCK, LLC
IL TYPE # 2 PROJECT FLYING HORSE NORTH, F-1
TEST BORING # 18 JOB NO. 171671
DEPTH {FT) -2 TEST BY BL
AASHTO CLASSIFICATION A-2-6 __GROUP INDEX 0
Sieve Analysis
Grain Size Distribution
100% - |
90% e = +
B80% 13\\ —
£ 70% L e — " . 1] +—
8 60% -t + +— h’w +Hit++ 1 -
o 50% + + +— [ —
§ 40% 1 [™e_#100
§ a0% el #2q0
20% 4 ol i 1.8 0 1.1 1 ) e i
10% o [N S [ b 5 : ue i T
0%
100 10 1 0.1 0.01
Graln stze {mm)

Uu.s. Percent Atterberg
Sieve # FEiner Limits
3 Plastic Limit 13
112" Liguid Limit 24
a/s* Plastic Index 11
12"
3/8" 100.0%
4 98.1% Swell
10 85.2% Moisture at start
20 70.5% Moisture at finish
40 61.0% Moisture increase
100 44.1% Initial dry density (pcf)
200 34.5% Swell (psf)

k vy A
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[UNIFIED CLASSIFICATION SC CLIENT PULPIT ROCK, LLC
SOIL TYPE # 2 PROJECT FLYING HORSE NORTH, F-1
TEST BORING # 23 JOB NO. 171671
DEPTH {FT) 1-2 TEST BY BL
AASHTO CLASSIFICATION A-2-6 GROUP INDEX 0
Sieve Analysis
Grain Size Distribution
100% B
o 80% ++ ¥ -
70% + ""’i‘“
g 60% + —
T 50% R —
§ 40% 4dod
30% 111 200
20% -
10% 1
0%
100 10 1 0.1 0.01
Grain slze (mm)
u.s. Percent Atterberg
Sieve # Finer Limits
3" Plastic Limit 18
11/2° Liquid Limit 30
a/4" Plastic Index 12
12"
3/8" 100.0%
4 98.1% Swell
10 93.4% Moaisture at starl
20 81.2% Moaisture at tinish
40 69.9% Moisture increase
100 43.5% Initial dry density (pcf)
200 32.6% Swell (psi)

ENTECH ‘ LABORATORY TEST w810,
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UNIFIED CLASSIFICATION SC CLIENT PULPIT ROCK, LLC
SOIL TYPE # 2 PROJECT FLYING HORSE NORTH, F-1
TEST BORING # 24 JOB NO. 171671
DEPTH (FT) I-2 TEST BY BL
AASHTO CLASSIFICATION A-2-6 GROUP INDEX 0
Sieve Analysis
Grain Size Distribution
100%
90% g
80%
B 70% S S | "
g 60% - + 1o
B 50% R 2
& 40% ool ety -
§ 30% 1 — |
20% e - g8
10% =
0%
100 10 1 0.1 0.01
Graln slize (mm)
u.s. Percent Atterberg
Sieve # Finer Limits
3" Piastic Limit 14
11/2" Liquid Limit 26
3/4" Plastic Index 12
12" 100.0%
3/8" 06.3%
4 82.0% Swell
10 62.0% Moisture at start
20 47.3% Moisture at finish
40 39.0% Moisture increase
100 28.3% Initial dry density (pcf)
200 20.2% Swell (psf)
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4 N
. SC CLIENT PULPIT ROCK, LLC
SOILTYPE # 2 PROJECT FLYING HORSE NORTH, F-i
TEST BORING # 36 JOB NO. 1716711
DEPTH (FT) 1-2 TEST BY BL
AASHTO CLASSIFICATION A-2-6 GROUP INDEX 0
Sieve Analysis
Grain Size Distribution
160% ol
90% *\J.:L“
80% S
2 70% 2
3 " e #10
L. 5% \\.
E 40% b
)
z :ﬁ ‘w.\"‘!"“’ O le42490
10%
0%
100 10 1 0.1 0.01
Grain size (mm)
Uu.s. Percent Atterberg
Sieve # Einer Limits
3" Plastic Limit 19
11/2° Liquid Limit 30
3/14" Plastic Index 11
172"
ams" 100.0%
4 88.0% Swell
10 63.7% Moisture at start
20 42.6% Moisture at finish
40 32.4% Moisture increase
100 22.8% Initial dry density (pcf)
200 20.1% Swaell (psf)
M e e—

B JOBNO
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[UNIFIED CLASSIFICATION CL CLIENT PULPIT ROCK, LLC
SOILTYPE # 3 PROJECT FLYING HORSE NORTH, F-1
TEST BORING # 10 JOB NO. 171671
DEPTH (FT) 1-2 TEST BY BL
AASHTO CLASSIFICATION A-6 GROUP INDEX 3
Sieve Analysis
Grain Size Distribution
100% ==t
80% "Uﬂii ! 4L
o B0% ~
£ 70% ﬁ.:ji?{
@ 60% N
e 50% 240
& 40%
£ a0%
o
20%
10%
0%
100 10 1 0.1 o.M
Grain size (mm)
U.S. Percent Atterberg
Sleve # Finer Limits
a" Plastic Limit 15
11/2" Liquid Limit 28
3/4" Plastic Index 13
172"
3/8°
4 100.0% Swell
10 98.8% Moisture at start
20 03.2% Moisture at finish
40 85.0% Moisture increase
100 69.7% Initial dry density (pcf)
200 52.4% Swell (psf)
—— - M
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505 ELKTON DRIVE
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LABORATORY TEST
RESULTS

'UNIFIED CLASSIFICATION SC CLIENT PULPIT ROCK, LLC
SOILTYPE # 3,CBR#2 PROJECT FLYING HORSE NORTH, F-1
TEST BORING # 15 JOB NO. 171671
DEPTH (FT} 03 TEST BY BL
AASHTO CLASSIFICATION A-6 GROUP INDEX 2
Sieve Analysis
Grain Size Distribution
100% By |
890% o
= 80%
€ 70% =
8 60% 2 =
o 505 . —~— +
E 40% 1 dd s
£ ao% 1
20% .. 1+ —]
10% S P, U — - —
0%
100 10 1 0.1 0.01
Grain size {mm)
u.s. Percent Atterberg
Sieve # Finer Limits
3" Plastic Limit 12
11/2" Liquid Limit 29
3/4" Plastic Index 17
12"
a3/m8" 100.0%
4 95.8% Swell
10 83.4% Moisture at starl
20 65.6% Moaisture at finish
40 55.9% Moisture increase
100 43,7% Initial dry density (pcf)
200 371.5% Swell (psf)
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'UNIFIED CLAGSIFICATION SC CLIENT PULPIT ROCK, LLC
SOIL TYPE # . 3 PROJECT FLYING HORSE NORTH, F-1
TEST BORING # 22 JOB NO. 171671
DEPTH (FT) 1-2 TEST BY BL
AASHTO CLASSIFICATION A-6 GROUP INDEX 1
Sieve Analysis
Grain Size Distribution
100%
o Bl
80% 1+ = = -
2 70% | 18- =
§m%-
& 50% - Jmu.u
& 40% - 4t "’U—ﬂizﬂﬂ—_—— L
5 0% ALl e —
20%
10% 4
0%
100 10 1 04 0.0%
Graln size {mm)
U.Ss. Percent Atterberg
Sieve # Finer Limits
3" Plastic Lirnit 15
11/2" Liguid Limit 27
3/4" Plastic Index 12
1/2" 100.0%
a/8" 07.8% i
4 96.3% Swell
10 88.1% Moisture at start
20 74.5% Moisture at finish
40 65.2% Moisture increase
100 49.8% Initial dry density {pcf)
200 42.3% Swell (psf)
— — #
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[UNIFIED CLASSIFICAIION CL CLIENT PULPIT ROCK, LLC
SOILTYPE # 3 PROJECT FLYING HORSE NORTH, F-1
TEST BORING # 25 JOB NO. 171671
DEPTH (FT) 12 TEST BY BL
AASHTO CLASSIFICATION A-6 GROUP INDEX 4
Sieve Analysis
Grain Size Distribution
100% "'EIB"_."H m%
80%
80% ™ _#100
om
o ok
0
& 50%
& 0%
(1}
E 30%
20%
10%
0%
100 10 1 0.1 0.01
Grain size {mm}
u.s. Percent Atterberg
Sieve # Finer Limits
% Plastic Limit 15
11/2" Ligquid Limit 26
3/14" Plastic Index 11
1,2"
a/8” 100.0%
4 99.4% Swell
10 07.7% Maisture at start
20 95.0% Moisture at finish
40 91.4% Moisture increase
100 81.5% Initial dry density (pcf)
200 66.0% Swell {psf)
ENTECH [ LABORATORY TEST ] 15R03
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D CLASSIFICATION CL CLUENT PULPIT ROCK, LLC
SOIL TYPE # 3 PROJECT FLYING HORSE NORTH, F-!
TEST BORING # 26 JOB NO. 171671
DEPTH (FT) 1-2 TEST BY BL
AASHTO CLASSIFICATION A-4 GROUP INDEX 3
Sieve Analysis
Grain Size Distribution
| 100% B A
o TR I —
B0% o
%‘ 70% —1
60% 1 —1-
g sox 1 ] #2490
6 40% + 4+
30% e o
20% 1 J=iew o
10% -+ - - —
0%
400 10 1 0.1 0.01
Graln slze (mm)
u.s. Percent Atterberg
Sieve # Finer Limits
3" Plastic Limit 15
11/2" Liquid Limit 25
a/4" Plastic Index 10
1/2°
3"
4 100.0% Swell
10 99.1% Moisture at start
20 04.1% Moisture at finish
40 87.4% Moisture increase
100 72.3% Initial dry density (pcf)
200 55.6% Swell (psi)
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[UNIFIED CLASSIFICATION SC CLIENT PULPIT ROCK, LLC
SOIL TYPE # 3 PROJECT FLYING HORSE NORTH, F-1
TEST BORING # 26 JOB NOQ. 171671
DEPTH (FT) 10 TEST BY BL
AASHTO CLASSIFICATION A-6 GROUP INDEX 8
Sieve Analysis
Grain Size Distribution
100% e ]
90% 81ﬂ _—
80% <z ]
2 70% . &
gm 1 B N I o440 |
8 50% + - E -
8 40%
E 30%
20% +
10% + B
0%
100 10 1 0.1 0.01
Graln size (mm)
U.S. Percent Atterberg
Sieve # Finer Limils
a Plastic Limit 14
112" Liquid Limit 39
a/a” Plastic Index 25
12"
3/8" 100.0%
4 08.1% Swell
10 90.6% Moisture at start
20 15.1% Moisture at finish
40 64.4% Moisture increase
100 54.2% Initial dry density (pcf)
200 49.4% Swell (psf)
i e atteeeee—— et
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505 ELKTON DRIVE
COLORADO SPRINGS, COLORADO 80507

DATE:

s N
UNIFIED CLASSIFICATION SC CLIENT PULPIT ROCK, LLC
SOIL TYPE # 3 PROJECT FLYING HORSE NORTH, F-1
TEST BORING # 27 JOB NO. 171671
DEPTH (FT) 1-2 TEST BY BL
AASHTO CLASSIFICATIQ_I\_I A-6 GROUP INDEX 2
Sieve Analysis
Grain Size Distribution
100% R
80% \l%
o 80% —
£ 70% el
g 60% \""‘—':ml
E 50% mo
§ 40%
g an%
20%
10%
0%
100 10 1 0.1 0.01
Graln slze {mm)
u.s. Percent Atterberg
Sigve # Finer Limits
3" Plastic Limit 16
11/2" Liquid Limit 28
3/4" Plastic Index 12
1/2"
ams" 100.0%
4 96.9% Swell
10 86.0% Moisture at start
20 16.5% Muoisture at finish
40 69.9% Moisture increase
100 58.2% Initial dry density (pcf)
200 47.2% Swell (psf)
L — — T #
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ENGINEERING, INC.

505 ELKTON DRIVE
COLORADOQ SPRINGS, COLORADO BOBO7

LABORATORY TEST
RESULTS
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171671

UNIFIED CLASSIFICATION SC-SM CLIENT PULPIT ROCK, LLC
ISOIL TYPE # 3 PROJECT FLYING HORSE NORTH, F-1
TEST BORING # 28 JOB NO. 171671
DEPTH (FT) 1-2 TEST BY BL
AASHTO CLASSIFICATION A-4 GROUP INDEX 0
Sieve Analysis
Gralin Size Distribution
100% %
90% P SR s
80% o F10
'E' 70% __\_tkfb
g 60% - - O e
£ so% = T
g 40% 2T VS I
§ 0% —{— T
20%
10%
0%
100 10 1 0.1 0.0
Graln size (mm)
U.s. Percent Atterberg
Sieve # Finer Limits
3" Plastic Limit 17
11/2" Liquid Limit 21
3/4" Plastic Index 5
1/2" 100.0%
3/8" 97.9%
4 95.2% Swell
10 8i.4% Moisture at start
20 68.4% Maisture at finish
40 59.8% Moisture increase
100 46.3% Initial dry density {pcf)
200 36.9% Swell (psf)
- — I
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UNIFIED CLASSIFICATI CL CLIENT PULPIT ROCK, LLC
SOIL TYPE # 3 PROJECT FLYING HORSE NORTH, F-1
TEST BORING # 28 JOB NO. 171671
DEPTH (FT} 5 TEST BY BL
AASHTO CLASSIFICATION A-8 GROUP INDEX 6
Sleve Analysis
Grain Size Distribution
100% Mg —
:g:: - —- = M&\#\ y -..
]
%’ 70%
60% T =
g e 1 #200
g 40% T: - - 4
a 30% — —
20% —1
10% 411
0%
100 10 1 0.1 0.01
Grain slze {mm})

u.s. Percent Atterberg
Sieve # Finer Limits
3 Plastic Limit 14
11/2" Liquid Limit 31
3/4" Plastic Index 17
1/2"
3/8"
4 100.0% Swell
10 98.4% Moisture at start
20 92.9% Meisture at finish
40 86.2% Moisture increase
100 70.6% Initial dry density (pcf)
200 55.0% Swell (psf)
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NIFIED CLASSIFICATION sC CLIENT PULPIT ROCK, LLC
SOIL TYPE # 3 PROJECT FLYING HORSE NORTH, F-1
TEST BORING # 29 JOB NO. 171671
DEPTH (FT) 1-2 TEST BY BL
AASHTO CLASSIFICATION A-6 GROUP INDEX 0
Sieve Analysis
Grain Size Distribution
100% IBia"
80% M‘ + -
B0% % T —MJQ__‘
%’ 70% -+ S
® 60% . <~
& 50% + -
e - —ITe[#ee
“ 20% - 2 S
10% - —
0%
100 10 1 0.1 0.01
Grain size {mm)
u.s. Percent Atterberg
Sleve # Finer Limils
3* Plastic Limit 15
11/2° Liquid Limit 26
3/4" Plastic Index 11
1/2"
a/s" 100.0%
4 98.2% well
10 93.3% Moisture at start
20 81.1% Moisture at finish
40 69.1% Moisture increase
100 48.0% Initial dry density {pcf)
200 35.6% Swell {psf)
; ——————— —
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UNIFIED CLASSIFICATION CL
SOIL TYPE # 3
TEST BORING # 29
DEPTH (FT) 5
AASHTO CLASSIFICATION A-6

CLIENT PULPIT ROCK, LLC
PROJECT FLYING HORSE NORTH, F-1
JOB NO. 171671

TEST BY BL

GROUP INDEX 6

Sieve Analysis
Grailn Size Distribution
te 1T § it
80%
2 70% -«-} 0 —
g 60% 1+ + -1 —
C 50% + 1
& 40% 1
5 30% +
20% —
10%
0%
100 10 1 0.1 0.01
Graln size (mim)
U.s. Percent Atterberg
Sieve # Finer Limits
3" Plastic Limit 17
112" Liquid Limit 28
3/4" Plastic Index 11
1/2"
ams" 100.0%
4 99.7% Swaell
10 97.4% Moisture at start
20 95.6% Moisture at finish
40 93.9% Moisture increase
100 89.5% Initial dry density (pcf)
200 73.1% Swell (pst)
s/
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w
IFICATION CL CLIENT PULPIT ROCK, LLC
OIL TYPE # 3 PROJECT FLYING HORSE NORTH, F-1
TEST BORING # 30 JOB NO. 171671
DEPTH {FT) 1-2 TEST BY BL
AASHTO CLASSIFICATION A-6 GROUP INDEX 8
Sieve Analysis
Graln Size Distribution
100% TR Y
= T I sy
80% ! f
2 70% ++ ol 40 |
8 60% + DA
o 50% + ]
& 40% i
5 30% s
20% - — . T 4.
10% + 1 :
0%
100 10 1 0.1 0.01
Graln size (mm)
u.s. Percent Atterberg
Sieve # Finer Limits
3 Plastic Limit 15
112" Liquid Limit 30
3/4" Plastic index 15
1/2"
a/s"
4 100.0% Swell
10 96.2% Moisture at start
20 02.2% Moisture at finish
40 89.7% Moisture increase
100 85.8% Initial dry density (pcf)
200 72.4% Swell {psf)
p= y
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CL CLIENT PULPIT ROCK, LLC
SOIL TYPE # 3 PROJECT FLYING HORSE NORTH, F-1
TEST BORING # 32 JOB NO. 171671
DEPTH (FT 1-2 TEST BY Bl
AASHTO CLASSIFICATION A-6 GBOUP INDEX 5
Sieve Analysis
Grain Size Distribution
100% R T
80% e \L‘J}s\
80% T — ++ B et S o N S B X
% 70% L
60% =
§ — ol 4200
5 40% 1 1+ 1 - ++ 1 -~
0% — T e - —]
20% —
10%
0%
100 10 1 0.1 0.01
Grain slze {mm)
u.s. Percent Afterberg
Sieve # Finer Limits
a" Plastic Limit 13
11/2" Liquid Limit 28
3/4" Plastic Index 15
1/2"
a/e" 100.0%
4 07.9% Swell
10 90.3% Moisture at start
20 81.0% Moisture at finish
40 74.8% Maisture increase
100 66.4% Initial dry density (pcf)
200 55.7% Swell (psf)
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JUNIFIED CLASSIFICATION CL CLIENT PULPIT ROCK, LLC
|SCIL TYPE # 3 PROJECT FLYING HORSE NORTH, F-1
TEST BORING # 33 JOB NO. 171671
DEPTH (FT) 1-2 TEST BY BL
AASHTO SSIFICATION A4 GROUP INDEX 1
Sleve Analysis
Grain Size Distribution
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Graln stze (mm)
u.s. Percent Atterberg
Sieve # Finer Limits
3" Plastic Limit 14
11/2" Ligquid Limit 21
3/4" Plastic Index 7
1/2*
a/8" 100.0%
4 97.1% Swell
10 88.3% Moisture at start
20 79.3% Moisture at finish
40 73.6% Moisture increase
100 64.0% Initial dry density (pcf)
200 56.3% Swall {psf)
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IFICA SC CLIENT PULPIT ROCK, LLC
SOILTYPE # 3 PROJECT FLYING HORSE NORTH, F-1
TEST BORING # 34 JOB NO, 171671
DEPTH (FT) 1-2 TEST BY BL
lAASHTO CLASSIFICATION A-6 GROUP INDEX 1
Sieve Analysis
Grain Size Distribution
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Graln size (mm)
u.s. Percent Atterberg
Sieve # Finer Limits
3" Plastic Limit 16
11/2" Liquid Limit 27
34" Plastic Index 11
1/2"
3/8" 100.0%
4 96.3% Swell
10 87.0% Moisture at start
20 74.4% Moisture at finish
40 65.1% Moisture increase
100 52.6% Initial dry density {pcf)
200 43.5% Swell (psf)
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IUNIFIED CLASSIFICATION CL CLIENT PULPIT ROCK, LLC
SOIL TYPE # 3 PROJECT FLYING HORSE NORTH, F-1
{TEST BORING # 37 JOB NO. 171671
DEPTH (FT) 1-2 TEST BY BL
AASHTO CLASSIFICATION A-6 GROUP INDEX 6
Sieve Analysis
Grain Size Distribution
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Graln size {mm)
U.S. Percent Atterberg
Sieve # Finer Limits
a" Plastic Limit 17
1 1/2" Liquid Limit 28
3/4" Plastic Index 11
1/2"
a/8"
4 100.0% Swell
10 95.9% Moisture at start
20 90.5% Mgoisture at finish
40 86.2% Moisture increase
100 80.4% Initial dry density (pcf)
200 71.8% Swell (psf)
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[UNIFIED CLASSIFICATION CL CLIENT PULPIT ROCK, LLC
SOIL TYPE # 3 PROJECT FLYING HORSE NORTH, F-1
TEST BORING # 38 JOB NO. 171671
DEPTH (FT) 1-2 TEST BY BL
JAASHTO CLASSIFICATION A-5 GROUP INDEX 7
Sieve Analysis
Grain Size Distribution
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Grain slze (mm)
U.s. Percent Atterberg
Sigve # Finer Limits
3" Plastic Limit 19
11/2° Liquid Limit 30
a/i4" Plastic Index 10
1/2°
a/s" 100.0%
4 100.0% Swell
10 98.3% Moisture at start
20 94.0% Moisture at finish
40 90.9% Moisture increase
100 86.7% Initial dry density (pcf)
200 78.4% Swell (psf)
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[UNIFIED CCASSIFICATION CL CLIENT PULPIT ROCK, LLC
SOIL TYPE # 3 PROJECT FLYING HORSE NORTH, F-i
TEST BORING # 39 JOB NO. 171671
DEPTH (FT) 1-2 TEST BY BL
AASHTO CLASSIFICATION A-6 GROUP INDEX &
Sieve Analysis
Grain Size Distribution
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Graln size {(mm)

u.s. Percent Atterberg
Sieve # Finer Limits
a" Plastic Limit 15
11/2" Liquid Lirnit 31
3/4" Plastic Index 16
1/2"
am" 100.0%
4 59 7% Swell
10 896.2% Moisture at start
20 89.1% Moisture at finish
40 81.8% Moisture increase
100 68.5% Initial dry density (pcf)
200 59.0% Swell (psf)
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COLORADO SPRINGS, COLORADO 80907
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CL CLIENT PULPIT ROCK, LLC
SOIL TYPE # 3 PROJECT FLYING HORSE NORTH, F-1
TEST BORING # 40 JOB NO, 171671
DEPTH (FT) 1-2 TEST BY BL
AASHTO CLASSIFICATION A-6 GROUP INDEX 9
Sieve Analysis
Grain Size Distribution
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Grain slze (mm)
u.s. Percent Atterberg
Sieve # Finar Limits
3 Plastic Limit 19
11/2" Liquid Limit a2
8/4° Plastic Index 14
1/2"
a/g"
4 100.0% Swell
10 96.8% Moisture ai start
20 93.3% Moisture at finish
40 91.1% Moisture increase
100 86.9% Initial dry density (pcf)
200 76.1% Swell (psf)
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[UNIFIED CLASSIFICATION CLIENT PULPIT ROCK, LLC
SOILTYPE # PROJECT FLYING HORSE NORTH, F-1
TEST BORING # JOB NO. 171671
DEPTH (FT) TEST BY BL
AASHTO CLASSIEICATION GROUP INDEX 2
Sieve Analysis
Grain Size Distribution
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Grain size {mm)
Uu.s. Percent Atterberg
Sieve # Finer Limits
3" Plastic Limit 22
11/2" Liguid Limit 28
a/4" Plastic index 6
12"
a/me" 100.0%
4 98.5% Swell
10 89.0% Moisture at start
20 80.2% Moaisture at finish
40 74.8% Moisture increase
100 67.6% Initial dry density (pcf)
200 58.7% Swell {psf)
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CL SLIENT PULPIT ROCK, LLC
SOIL TYPE # 3 PROJECT FLYING HORSE NORTH, F-1
TEST BORING # 42 JOB NO. 171671
DEPTH (FT) 1-2 TEST BY BL
AASHTO CLASSIFICATION A-4 GROUP INDEX 4
Sieve Analysis
Grain Size Distribution
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Graln stze {mm)
u.s. Percent Atterberg
Sieve # Finer Limits
3 Plastic Limit 17
11/2" Liquid Limit 25
3/4" Plastic Index 8
1/2°
ams*
4 100.0% Swell
10 99.7% Moisture at start
20 98.7% Moisture at finish
40 96.7% Moisture increase
100 90.4% Initial dry density (pcf)
200 81.6% Swell (psf)
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[UNIFIED CLASSIFICATION SM CLIENT PULPIT ROCK, LLC
ISOIL TYPE # 4 PROJECT FLYING HORSE NORTH, F-1
TEST BORING # 1 JOB NO. 171671
DEPTH (FT) 5 TEST BY BL
AASHTO CLASSIFICATION A-1-b GROUP INDEX 0
Sieve Analysis
Grain Size Distribution
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Grain slze (mm)

u.s. Percent Alterberg
Sieve # Finer Limits
3 Plastic Limit NP
11/2" Liquid Limit NV
3/4" Plastic index NP
1/2" 100.0%
3/8" 93.0%
4 89.4% Swell
10 66.7% Moisture at start
20 41.0% Moisture at tinish
40 21.7% Moisture increase
100 17.1% Initial dry density (pcf)
200 13.8% Swell {psf)
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UNIFIED CLASSIFICATION SM CLIENT PULPIT ROCK, LLC
SOILTYPE # 4 PROJECT FLYING HORSE NORTH, F-1
TEST BORING # 9 JOB NO. 171671
DEPTH (FT) 5 TEST BY BL
AASHTO CLASSIFICATION A-1-b GROUP INDEX 0
Sieve Analysis
Graln Size Distribution
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Grain size (mm)
U.s. Percent Atterberg
Sigve # Finer Limits
3" Plastic Limit NP
11/2" Liquid Limit NV
3/4" Plastic Index NP
1/2"
3/8" 100.0%
4 95.5% Swell
10 68.2% Moisture at start
20 41.7% Moisture at finish
40 27.0% Moisture increase
100 16.0% Initial dry density (pcf)
200 12.6% Swell {psf)
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[UNIFIED CLASSIFICATION SC CLIENT PULPIT ROCK, LLC
SOIL TYPE # 4 PROJECT FLYING HORSE NORTH, F-1
TEST BORING # 15 JOB NO. 171671
DEPTH (FT) 1-2 TEST BY BL
AASHTOQ CLASSIFICATION A-2-6 GROUP INDEX 0
Sieve Analysis
Grain Size Distribution
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Graln slze {mm)
u.s. Percent Atterberg
Sieve # Finer Limits
K Plastic Limit 20
11/2° Liquid Limit 39
3/4" Plastic Index 18
1/2"
a/8° 100.0%
4 94.3% Swell
10 68.9% Moisture at start
20 48.5% Moisture at finish
40 36.9% Moisture increase
100 22.5% Initial dry density (pcf)
200 17.9% Swell (psf)
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UNIFIED Cm__ESIFIEAi ION  SC CLIENT PULPIT ROCK, LLC
SOIL TYPE # 4 PROJECT FLYING HORSE NORTH, F-1
TEST BORING # 23 JOB NO. 171671
\DEPTH (FT) 10 TEST BY BL
JAASHTO CLASSIFICATION A-2-6 GROUP INDEX 1
Sieve Analysis
Grain Size Distribution
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Graln stze (mm)
u.s. Percent Atterberg
Sieve # Finer Limits
h Plastic Limit 21
14/2" Liquid Limit a8
3/4" Plastic index 17
1/2"
3/8" 100.0%
4 98.7% Swell
10 85.5% Moisture at start
20 62.0% Moisture at finish
40 43.9% Moisture increase
100 27.1% Initial dry density (pcf)
200 22.6% Swell (psf)
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[UNIFIED CLASSIFICATION SM CLIENT PULPIT ROCK, LLC
SOIL TYPE # 4 PROJECT FLYING HORSE NORTH, F-1
{TEST BORING # 31 JOB NO. 171671
DEPTH (FT) 10 TEST BY BL
AASHTO CLASSIFICATION A-1-b GROUP INDEX 0
Sieve Analysis
Grain Size Distribution
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u.s. Percent Atterberg
Sieve # Finer Limits
3 Plastic Limit NP
11/2" Liquid Limit NV
/4" Plastic Index NP
1/2° 100.0%
a/" 96.1%
4 83.8% Swell
10 61.6% Moisture at start
20 42.9% Moisture at finish
40 33.9% Moisture increase
100 23.9% Initial dry density (pcf)
200 20.6% Swell {psf)
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[UNIFIED CLASSIFICATION SM CLIENT PULPIT ROCK, LLC
SOIL TYPE # 4 PROJECT FLYING HORSE NORTH, F-1
TEST BORING # 36 JOB NO. 171671
DEPTH {FT) 10 TEST 8Y BL
AASHTO CLASSIFICATION A-2-6 GROUP INDEX 1
Sieve Analysis
Grain Size Distribution
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Grain slze {mm)
uU.s. Percent Atterberg
Sieve # Finer Limits
33 Plastic Limit 16
112" Liquid Limit 34
3/4" Plastic Index 18
172"
ams" 100.0%
4 98.3% Swell
10 B1.6% Moisture at start
20 59.1% Moisture at finish
40 42.9% Moisture increase
100 29.0% Initial dry density {pcf)
200 25.0% Swell {psf)
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UNIFIED CUASSIFICATION SM CLIENT PULPIT ROCK, LLC
SOIL TYPE # 4 PROJECT FLYING HORSE NORTH, F-1
TEST BORING # 40 JOB NO. 171671
DEPTH (FT) 10 TEST BY BL
AASHTO CLASSIFICATION A-2-4 GROUP INDEX 0
Sieve Analysis
Grain Size Distribution
100% -
B
BO% o _— — \\ . - -
£ @ [T -
]
60% B I R = T +
;E; 50% + + SO + —
® 40% a4
& ao%
o 20% 14 B oaol | |
10% e - —]
0% |
100 10 1 0.1 0.01
Graln slze (mm)
LS. Percent Atterberg
Sieve # Finer Limits
3" Plastic Limit NP
i1/2" Liquid Limit NV
a/4" Plastic Index NP
1/2"
a/8" 100.0%
4 04.6% Swell
10 75.1% Moisture at start
20 59.1% Moisture at finish
40 50.1% Moisture increase
100 31.0% Initial dry density (pcf)
200 21.5% Swell (psf)
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CONSOLIDATION TEST RESULTS

TEST BORING # 1 DEPTH(ft) 1-2 JOB NQ. 171671
DESCRIPTION SC SOILTYPE 2 CLIENT PULPIT ROCK, LLC
NATURAL UNIT DRY WEIGHT (PCF) 111 PROJECT FLYING HORSE NORTH, F-1
NATURAL MOISTURE CONTENT 15.5%
SWELL/CONSOLIDATION (%) 1.9%
SWELL CONSOLIDATION
APPLIED PRESSURE (KSF)
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CONSOLIDATION TEST RESULTS

TEST BORING # 3 ﬁEﬁTH(ﬁ) 1-2 JOBNQ., 171671
DESCRIPTION SC SOILTYPE 2 CLIENT PULPIT ROCK, LLC
NATURAL UNIT DRY WEIGHT {PCF) 116 PROJECT FLYING HORSE NORTH, F-1
NATURAL MOISTURE CONTENT 12.7%
SWELL/CONSOLIDATION (%) 1.2%
SWELL CONSOLIDATION
APPLIED PRESSURE {KSF)
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CONSOLIDATION TEST RESULTS

[TEST BORING # 7 DEPTH(ft) 12 JOBNO. 171671
DESCRIPTION SC SOILTYPE 2 CLIENT PULPIT ROCK, LLC
NATURAL UNIT DRY WEIGHT (PCF) 117 PROJECT FLYING HORSE NORTH, F-1
NATURAL MOISTURE CONTENT 12.2%
SWELL/CONSOLIDATION (%) 1.9%
SWELL CONSOLIDATION
APPLIED PRESSURE (KSF)
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CONSOLIDATION TEST RESULTS

TEST BOAING # g DEPTH() 12 JOBNO. 171671
DESCRIPTION SC SOILTYPE 2 CLIENT  PULPIT ROCK, LLC
NATURAL UNIT DRY WEIGHT (PCF) 103 PROJECT FLYING HORSE NORTH, F-1
NATURAL MOISTURE CONTENT 17.9%
SWELL/CONSOLIDATION (%) 1.0%
SWELL CONSOLIDATION
APPLIED PRESSURE (KSF)
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CONSOLIDATION TEST RESULTS
' # 10 ) 03 JOBNO. 171671
DESCRIPTION SC SOILTYPE 2,CBR#2 CLIENT PULPIT ROCK, LLC
NATURAL UNIT DRY WEIGHT (PCF) 108 PROJECT FLYING HORSE NORTH, F-1
NATURAL MOISTURE CONTENT 16.9%
SWELL/CONSOLIDATION (%) 0.4%
SWELL CONSOLIDATION
APPLIED PRESSURE (KSF)
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CONSOLIDATION TEST RESULTS

# 1 12 JOBNO. 171671
DESCRIPTION sC SOILTYPE 2 CLIENT PULPIT ROCK, LLC
NATURAL UNIT DRY WEIGHT {PCF) 101 PROJECT FLYING HORSE NORTH, F-1
NATURAL MOISTURE CONTENT 15.9%
SWELL/CONSOLIDATION (%) 1.6%
SWELL CONSOLIDATION
APPLIED PRESSURE (KSF}
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CONSOLIDATION TEST RESULTS

# 12 1-2 JOB NO.
DESCRIPTION SC SOILTYPE 2 CLIENT PULPIT ROCK, LLC
NATURAL UNIT DRY WEIGHT (PCF) 106 PROJECT FLYING HORSE NORTH, F-1
NATURAL MOISTURE CONTENT 14.6%
SWELL/CONSOLIDATION (%) 1.0%
SWELL CONSOLIDATION
APPLIED PRESSURE (KSF)
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CONSOLIDATION TEST RESULTS

[TEST BORING# 18 DEPTH(f) 1-2 JOBNO. 171671
DESCRIPTION SC SOILTYPE 2 CLIENT PULPIT ROCK, LLC
NATURAL UNIT DRY WEIGHT (PCF) 105 PROJECT FLYING HORSE NORTH, F-1
NATURAL MOISTURE CONTENT 12.1%
SWELL/CONSOLIDATION (%) 0.4%
SWELL CONSOLIDATION
APPLIED PRESSURE (KSF)
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CONSOLIDATION TEST RESULTS

TEST BORING # 23 DEPTH{ft) 1-2 JOB NO. 171671
DESCRIPTION SC SOILTYPE 2 CLIENT PULPI{T ROCK, LLC
NATURAL UNIT DRY WEIGHT (PCF) 11 PROJECT FLYING HORSE NORTH, F-1
NATURAL MOISTURE CONTENT 15.4%
SWELL/CONSOLIDATION (%) 1.1%
SWELL CONSOLIDATION
APPLIED PRESSURE (KSF)
0.01 0.1 1
== -+ 4%
- . — - Sa— s 3%
1
- o i 2% §

SWELL DUﬂ TO WEFTIN
UNDER CONSTANT LOAD
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CONSOLIDATION TEST RESULTS

—

# 24 12 JOB NO. 171671
DESCRIPTION SC SOWILTYPE 2 CLIENT PULPIT ROCK, LLC
NATURAL UNIT DRY WEIGHT {PCF) 115 PROJECT FLYING HORSE NORTH, F-1
NATURAL MOISTURE CONTENT 14.7%
SWELL/CONSOLIDATION (%) 1.7%
SWELL CONSOLIDATION

By APPLIED PRESSURE (KSF)

0.1

4%

SWELL
UNDER

3%
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CONSOLIDATION TEST RESULTS

TESTBORMNG# 36 DEPTAM) 12 JOBNO. 171671
DESCRIPTION sC SOILTYPE 2 CLIENT PULPIT ROCK, LLC
NATURAL UNIT DRY WEIGHT {PCF) 121 PROJECT FLYING HORSE NORTH, F-1
NATURAL MOISTURE CONTENT 5.7%
SWELL/CONSOLIDATION (%) 0.9%
SWELL CONSOLIDATION
APPLIED PRESSURE (KSF)
0.01 0.1 1
— E— 4’,&
: 3%
- 2% g
SWELL DUH TO WETTING i
UNDER COMSTANT LOAD 7]
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CONSOLIDATION TEST RESULTS

<

ENGINEERING, INC.

505 ELKTON DRIVE
COLORADO SPRINGS, COLORADO B0S07

T

DRAWN:

DATE:

=

%E:

TEST BORING # 10 DEPTH(f) 1-2 JOB NO. 171671
DESCRIPTION CL SOILTYPE 3 CLIENT PULPIT ROCK, LLC
NATURAL UNIT DRY WEIGHT (PCF) 111 PROJECT FLYING HORSE NORTH, F-1
NATURAL MOISTURE CONTENT 16.9%
SWELL/CONSOQLIDATION (%) 1.1%
SWELL CONSOLIDATION
APPLIED PRESSURE (KSF)
0.01 0.1
— — T - — S 4%
3%
e 2%
SWELL DUE TO WETTING —
UNDER r.ggs*r LOAI‘L S
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CONSOLIDATION TEST RESULTS
TEST BOAING 7 15 DEPTH{ 03 JOBNO. 171671
DESCRIPTION sC SOILTYPE 3,CBR#3 CLIENT PULPIT ROCK, LLC
NATURAL UNIT DRY WEIGHT (PCF) 115 PROJECT FLYING HORSE NORTH, F-1
NATURAL MOISTURE CONTENT 15.3%
SWELL/CONSOLIDATION (%) 1.6%
SWELL CONSOLIDATION
APPLIED PRESSURE (KSF)
0.01 0.1 1
.,..] o Ak R — A 1 4.&
|
— . 3 14—t 3%
J SWELL DUE TO WETTING
i UNDER CONSTANT | LOAD =
B - + 2% 5
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CONSOLIDATION TEST RESULTS

TEST BORING # 22 DEPTH(ft) 1-2 JOBNO. 171671
DESCRIPTION SC SOILTYPE 3 CLIENT PULPIT ROCK, LLC
NATURAL UNIT DRY WEIGHT (PCF) 107 PROJECT FLYING HORSE NORTH, F-1
NATURAL MOISTURE CONTENT 10.8%
SWELL/CONSOLIDATION (%) 0.3%

SWELL CONSOLIDATION

APPLIED PRESSURE (KSF)
0.01

0.1 1

B

1%

SWELL DU
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CONSOLIDATION TEST RESULTS

TEST BORING # 25 DEPTH{fty 1-2 JOBNO. 171671
DESCRIPTION CL SOILTYPE 3 CLIENT PULPIT ROCK, LLC
NATURAL UNIT DRY WEIGHT (PCF) 140 PROJECT FLYING HORSE NORTH, F-1
NATURAL MOISTURE CONTENT 8.1%
SWELL/CONSOLIDATION (%) 1.9%
SWELL CONSOLIDATION
APPLIED PRESSURE (KSF)
0.01 0.1 1
k B ,_—J......] . —— S—3 4%
_| E— L . =0 N i 1l B 3%,
SWELL Dui'ro WETTING
UNDER CONSTANT 1.OAD
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CONSOLIDATION TEST RESULTS
TEST BORING # 26 DEPTH(ft) 1-2 JOB NO. 171671
DESCRIPTION CL SOILTYPE 3 CLIENT PULPIT ROCK, LLC
NATURAL UNIT DRY WEIGHT (PCF) 113 PROJECT FLYING HORSE NORTH, F-1
NATURAL MOISTURE CONTENT 11.8%
SWELL/CONSOLIDATION (%) 1.8%
SWELL CONSOLIDATION
APPLIED PRESSURE (KSF)
0.01 0.1 1
S T '3
3%
SWELL DYE TO WETTING
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CONSOLIDATION TEST RESULTS

TESTBORING # 27 DEPTH) 12 JOBNO. 171671
DESCRIPTION SC  SOILTYPE 3 CLIENT PULPIT ROCK, LLC
NATURAL UNIT DRY WEIGHT (PCF) 108 PROJECT FLYING HORSE NORTH, F-1
NATURAL MOISTURE CONTENT 9.3%
SWELL/CONSOLIDATION (%) 0.9%

SWELL CONSOLIDATION

APPLIED PRESSURE (KSF)
0.01 0.1 1

— s o [°F Lt o A Ry Ao,

e - 1 S — 20&
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CONSOLIDATION TEST RESULTS

TEST BORING # 28 DEPTH(ft) 1-2 JOB NO. 171671
DESCRIPTION SC-SMSOILTYPE 3 CLIENT PULPIT ROCK, LLC
NATURAL UNIT DRY WEIGHT (PCF) 118 PROJECT FLYING HORSE NORTH, F-1
NATURAL MOISTURE CONTENT 8.7%
SWELL/CONSOLIDATION (%) 0.6%
SWELL CONSOLIDATION
APPLIED PRESSURE (KSF) .
0.01 0.1 1
T — ST - i . 4’&
—ri. - - 3%
e = SRS SO 4t 2%
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CONSOLIDATION TEST RESULTS

TESTBORING# 28 DEPTH(M) 35 JOBNO. 171671
DESCRIPTION CL SOLTYPE 3 CLIENT PULPIT ROCK, LLC
NATURAL UNIT DRY WEIGHT (PCF) 117 PROJECT FLYING HORSE NORTH, F-1
NATURAL MOISTURE CONTENT 8.8%
SWELIL/CONSOLIDATION (%) -0.1%
SWELL CONSOLIDATION
APPLIED PRESSURE (KSF)
0.01 0.1 1

e s = - 4%

1 T 2%
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CONSOLIDATION TEST RESULTS

TEST BORING # 29  DEPTH(R)
DESCRIPTION sC
NATURAL UNIT DRY WEIGHT (PCF)
NATURAL MOISTURE CONTENT
SWELL/CONSOLIDATION (%)

1-2

SOILTYPE 3

119
11.2%

0.1%

JOBNO. 171671
CLIENT  PULPIT ROCK, LLC
PROJECT FLYING HORSE NORTH, F-1

T APPLIED PRESSURE (KSF)

SWELL CONSOLIDATION

0.1
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CONSOLIDATION TEST RESULTS

[TEST BORAING # 20  DEPTH({) 5 JOBNO, 171671
DESCRIPTION CL SOILTYPE 3 CLIENT PULPIT ROCK, LLC
NATURAL UNIT DRY WEIGHT (PCF) 110 PROJECT FLYING HORSE NORTH, E-1
NATURAL MOISTURE CONTENT 17.2%
SWELL/CONSOLIDATION (%) 1.7%
SWELL CONSOLIDATION
APPLIED PRESSURE (KSF)
0.01 0.1 1
— Np—— . - 4%
S - 3%
SWELL D TO W :3’5
UNDER CQONSTANT! LO 9
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CONSOLIDATION TEST RESULTS

TEST BORING # 30 DEPTH{) 1-2 JOBNO. 171671
DESCRIPTION CL SOILTYPE 3 CLIENT  PULPIT ROCK, LLC
NATURAL UNIT DRY WEIGHT (PCF) 114 PROJECT FLYING HORSE NORTH, F-1
NATURAL MOISTURE CONTENT 7.5%
SWELL/CONSOLIDATION (%) 0.1%
i
SWELL CONSOLIDATION
APPLIED PRESSURE (KSF)
0.01 0.1 1
- - T T T 1 4%
1 — 11T — %
. 2%
SWELL DUE|TO WETTING
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CONSOLIDATION TEST RESULTS

TEST BORING # 32  DEPTH(M) 12 JOBNO. 171671
DESCRIPTION CL SOILTYPE 3 CLIENT PULPIT ROCK, LLC
NATURAL UNIT DRY WEIGHT (PCF) i12 PROJECT FLYING HORSE NORTH, F-1
NATURAL MOISTURE CONTENT 10.7%
SWELL/CONSOLIDATION (%) 0.3%
SWELL CONSOLIDATION
APPLIED PRESSURE (KSF)
0.01 0.1 1
e ——— e L sl —— — 4%
. —— — — 1 4 3%
-+ - — 2%
SWELL DJE TO WETTING f oy
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S - _f__ o - — 1% §
:
e e - — - 1 0% §
T
| \\L :
o i =t ~ ] -1%8
AN
- — N 2%
fo Ll A IS 2 L e e = [ L ey
y
~
E NTECH SWELL CONSOLIDATION JoBNO.:
TEST
ENGINEERING, INC. A=A -

FIG NQ.:
505 ELKTON DRIVE : : : ﬁ E '
COLORADO SPRINGS, COLORADO BOS07 L AN gl oS 1 B8 )




CONSOLIDATION TEST RESULTS
TEST BORING # 33 DEPTH() 12 JOBNO. 171671
DESCRIPTION CL SOILTYPE 3 CLIENT PULPIT ROCK, LLC
NATURAL UNIT DRY WEIGHT (PCF) 105 PROJECT FLYING HORSE NORTH, F-1
NATURAL MOISTURE CONTENT 14.4%
SWELL/CONSOLIDATION (%) 0.8%
SWELL CONSOLIDATION
APPLIED PRESSURE (KSF)
0.01 0.1
4%
3%
4 4 +4+ 2%
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CONSOLIDATION TEST RESULTS

COLORADO SPRINGS, COLORADO 80307

l DRAWN:

DATE:

"L

[TESTBORING # 34  DEPTH() 12 JOBNQ. 171671
DESCRIPTION sC SOILTYPE 3 CLIENT PULPIT ROCK, LLC
NATURAL UNIT DRY WEIGHT (PCF) 114 PROJECT FLYING HORSE NORTH, F-1
NATURAL MOISTURE CONTENT 7.6%
SWELL/CONSOLIDATION (%) 0.4%
SWELL CONSCLIDATION
APPLIED PRESSURE (KSF)
0.01 0.1 1
- = = 4%
- 4 + 1+ 1+ 4 1 %
S S—— = . gt 2% 5?
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CONSOLIDATION TEST RESULTS

TEST BORING # 37  DEPTH() 1-2 JOBNO. 171671
DESCRIPTION CL SOILTYPE 3 CLIENT PULPIT ROCK, LLC
NATURAL UNIT DRY WEIGHT (PCF) 108 PROJECT FLYING HORSE NORTH, F-1
NATURAL MOISTURE CONTENT 16.3%
SWELL/CONSOLIDATION (%) 1.6%
SWELL CONSOLIDATION
APPLIED PRESSURE (KSF)
0.01 0.1 1
e P - + 4%
e 3%
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CONSOLIDATION TEST RESULTS

# 38 ) 12 JOB NO. 171671
DESCRIPTION Cl. SOILTYPE 3 CLIENT PULPIT ROCK, LLC
NATURAL UNIT DRY WEIGHT (PCF) 118 PROJECT FLYING HORSE NORTH, F-1
NATURAL MOISTURE CONTENT 11.3%
SWELL/CONSOLIDATION (%) 0.5%
SWELL CONSOLIDATION

0] APPLIED PRESSURE (KSF)

0.1 1
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— +— 4 3%
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CONSOLIDATION TEST RESULTS
TEST BORING # 39 DEPTH(t) 1-2 JOB NO. 171671
DESCRIPTION CL SOILTYPE 3 CLIENT  PULPIT ROCK, LLC
NATURAL UNIT DRY WEIGHT (PCF) 116 PROJECT FLYING HORSE NORTH, F-1
NATURAL MOISTURE CONTENT 1.4%
SWELL/CONSOLIDATION (%) 0.0%
SWELL CONSOLIDATION
APPLIED PRESSURE (KSF)
0.01 0.1 1
= i - -7 1 -‘ T T+ 4%
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CONSOLIDATION TEST RESULTS

TEST BOHING # 40  DEPTH(it) 1-2 JOB NO. 171671
DESCRIPTION CL SOI.TYPE 3 CLIENT PULPIT ROCK, LLC
NATURAL UNIT DRY WEIGHT (PCF) 121 PROJECT FLYING HORSE NORTH, F-1
NATURAL MOISTURE CONTENT 1.5%
SWELL/CONSOLIDATION (%) 0.3%
SWELL CONSOLIDATION
APPLIED PRESSURE (KSF)
0.01 0.1 1
N 4%
| —— —t 3%
§ 2%
SWELL DUE TO WHTTIN
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CONSOLIDATION TEST RESULTS

COLORADO SPRINGS, COLORADO 80907

L DRAWN:

2 | s

TEST BORING # 41 DEPTH(ft) 1-2 JOB NO. 171671
DESCRIPTION CL-MLSOILTYPE 3 CLIENT PULPIT ROCK, LLC
NATURAL UNIT DRY WEIGHT (PCF) 114 PROJECT FLYING HORSE NORTH, F-1
NATURAL MOISTURE CONTENT 16.3%
SWELL/CONSOLIDATION (%) 0.8%
SWELL CONSOLIDATION
APPLIED PRESSURE (KSF)
0.01 0.1 1
—— —1— — 4%
P 3%
I g pi— - 4 k. [ . 2%
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CONSOLIDATION TEST RESULTS

TEST BORING # 42 DEisTﬁ(ﬁ) 1-2 JOB NO. 171671
DESCRIPTION CL SOILTYPE 3 CLIENT PULPIT ROCK, LLC
NATURAL UNIT DRY WEIGHT (PCF) 115 PROJECT FLYING HORSE NORTH, F-1
NATURAL MOISTURE CONTENT 10.8%
SWELL/CONSOLIDATION (%) 0.1%
SWELL CONSOLIDATION
APPLIED PRESSURE (KSF)
0.01 0.1 1
|-[ — - t 4%
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CONSOLIDATION TEST RESULTS

[TEST BORING # 15 DEPTH(R) 1-2 JOBNO. 171671
DESCRIPTION SC SCILTYPE 4 CLIENT PULPIT ROCK, LLC
NATURAL UNIT DRY WEIGHT (PCF) 110 PROJECT FLYING HORSE NORTH, F-1
NATURAL MOISTURE CONTENT 7.6%
SWELL/CONSOLIDATION (%) 0.1%
SWELL CONSOLIDATION
APPLIED PRESSURE (KSF)
0.01 o1 1
T 4%
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CONSOLIDATION TEST RESULTS

TEST BORING # 23 DEPTH[Rt) 10 JOB NO., 171671
DESCRIPTICN SC SOILTYPE 4 CLIENT PULPITROCK, LLC
NATURAL UNIT DRY WEIGHT (PCF) 113 PROJECT FLYING HORSE NORTH, F-1
NATURAL MOISTURE CONTENT 12.9%
SWELL/CONSOLIDATION (%) -0.4%
SWELL CONSOLIDATION
APPLIED PRESSURE (KSF)
0.01 0.1 1
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CONSOLIDATION TEST RESULTS

# 26 )10 JOBNO. 171671
DESCRIPTION SC SOILTYPE 4 CLIENT PULPIT ROCK, LLC
NATURAL UNIT DRY WEIGHT (PCF) 112 PROJECT FLYING HORSE NORTH, F-1
NATURAL MOISTURE CONTENT 13.4%
SWELL/CONSOLIDATION (%) 0.3%
SWELL CONSOLIDATION
APPLIED PRESSURE {KSF)
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CONSOLIDATION TEST RESULTS

# 36 ) 10 JOB NO. 171671
DESCRIPTION SM SOILTYPE 4 CLIENT PULPIT ROCK, LLC
NATURAL UNIT DRY WEIGHT (PCF) 114 PROJECT FLYING HORSE NORTH, F-1
NATURAL MOISTURE CONTENT 12.3%
SWELL/CONSOLIDATION (%) -0.i%
SWELL CONSOLIDATION
APPLIED PRESSURE (KSF)
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PROJECT FLYING HORSE NORTH, F-1 CLIENT  PULPIT ROCK, LLC
SAMPLE LOCATION ~ TB-4 @ 0-3 JOBNO. 171671
SOIL_DESCRIPTION _FILL, SAND, SILTY, BROWN DATE __ 02/07H8

IDENTIFICATION SM COMPACTIONTEST # 1, SOIL TYPE #1
TEST DESIGNATION /METHOD ~ ASTM D-1557-A TEST BY DC

MAXIMUM DRY DENSITY (PCF) _ 122.9 OPTIMUM MOISTURE _ 9.7%

Compaction Curve
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CBR TEST LOAD DATA JOB NO: 171671
CLIENT:  PULPIT ROCK, LLC
PISTON PISTON PROJECT: FLYING HORSE NORTH, F-1
DIAMETER (cm) AREA (in“) SOIL TYPE: 1, CBR #|
4958 2.99250919
10 BLOWS 25 BLOWS 56 BLOWS
PENETRATION MOLD # 11 MOLD # 10 MOLD # 15
DEPTH LOAD(LBS) STRESS LOAD(LBS) STRESS LOAD(LBS) STRESS
(INCHES) (LBS) (PSI) (LBS) (PSH) (LBS) (PSH)
0.000 0 0.00 0 0.00 0 0.00
0.025 88 29.41 106 35.42 199 66.50
0.050 101 3375 211 70.51 350 11696
0.075 141 47.12 246 82.21 411 137.34
0.100 156 52.13 346 115.62 476 159.06
0.125 185 61.82 411 137.34 527 176.11
0.150 193 64.49 444 148.37 589 196.82
0.175 201 67.17 491 164.08 665 222.22
0.200 215 71.85 504 168.42 730 243.94
0.300 241 80.53 589 196.82 965 122.47
0.400 254 84.88 667 222.89 1016 339.51
0.500 269 89.89 748 249.96 1189 397.33
FINAL MOISTURE CONTENT
MOLD # 11 MOLD# 10 MOLD# 15
[Can® 350 353 347
JWT. cAN 6.83 7.16 7.17
WT. CAN+WET 182,27 188.92 193.63
WT. CAN+DRY 149.81 158.11 165.63
WT. H20 32,46 30.81 28
WT. DRY SOIL 142.98 15095 158.46
|MOISTURE CONTENT 22.70% 20.41% 17.67%
[WET DENSITY (PCF] 1201 129.2 135.1
DRY DENSITY (PCF) 1104 117.8 123.1
BEARING RATIO 5.21 11.56 1591
90% OF DRY DENSITY 110.6
85% OF DRY DENSITY 1168
BEARING RATIO AT 90% OF MAX 540 - RVALUE 12
BEARING RATIO AT 95% OF MAX 10.69 ~ R VALUE 30
o L . o B )
[ . JOBRNO.:
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PROJECT FLYING HORSE NORTH, F-1 CLIENT PULPIT ROCK, I.LC
SAMPLE LOCATION TB-10 @ 0-3' JOB NO. 171671
SOIL DESCRIPTION SAND, CLAYEY, BROWN PATE 10/25/17
HDENTIFICATION SC COMPACTION TEST # 2, SOIL TYPE #2
TEST DESIGNATION / METHOD ASTM D-1557-A TEST BY AS
MAXIMUM DRY DENSITY (PCF) 129.6 OPTIMUM MOISTURE  7.9%
Compaction Curve
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CBR TEST LOAD DATA JOBNO: 171671
CLIENT:  PULPIT ROCK, LLC
PISTON PISTON PROJECT: FLYING HORSE NORTH, F-1
DIAMETER (cm) AREA (in‘) SOIL TYPE:; 2, CBR #2
4.958 2.99250919
10 BLOWS 25 BLOWS 56 BLOWS
PENETRATION MOLD # 16 MOLD # 15 MOLD # 11
DEPTH LOAD(LBS) STRESS LOAD(LBS) STRESS LOAD(LBS) STRESS
(INCHES) (LBS) (PSI} (LBS) (PSI) (LBS) (PSI)
0.000 0 0.00 0 0.00 0 0.00
0.025 99 33.08 143 41.79 164 54.80
0.050 179 59.82 247 82.54 294 98.25
0.075 227 75.86 174 124.08 458 153.05
0.100 269 89.89 510 170.43 598 199.83
0.125 302 10092 689 230.24 747 249.62
0.150 343 114.62 794 265.33 854 285.38
0.175 365 121.97 930 310.78 985 329.16
0.200 182 127.65 1073 158.56 1202 401.67
0.300 455 152.05 1563 522.30 1703 569.09
0.400 523 174.77 1904 636.26 2169 72481
0.500 597 199.50 2302 769.25 2704 903.59
FINAL MOISTURE CONTENT
MOLD# 16 MOLO# 15 MOLD# 11
CAN % 343 354 355
WT. CAN 7.03 6.9 6.99
WT. CAN+WET 190.44 208.66 213.87
WT. CAN+DRY 170.13 188.72 195.98
WT. H20 2031 19.94 17.89
WT. DRY SOIL 163.1 181.82 188.99
MOISTURE CONTENT 12.45% 10.97% 9.47%
IWET DENSITY (PCF) 125.1 135.2 139.7
DRY DENSITY (PCF) 116.0 125.3 129.5
BEARING RATIO 8.99 17.04 19.98
90% OF DRY DENSITY 116.6
95% OF DRY DENSITY 123.1

BEARING RATIO AT 90% OF MAX 9.57 - RVALUE 26
BEARING RATIO AT 85% OF MAX 15.15 ~ R VALUE 50

%ﬁ p— P el — —

o ~ o J0B NO:
ENTEC H [ CBR TEST DATA 171671
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Stress VS Penetration
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PROJECT FLYING HORSE NORTH, F-1 CLIENT ~ PULPIT ROCK, LLC
SAMPLE LOCATION ~ TB-15 @ 0-3' JOBNO. 171671

SOIL DESCRIPTION 0 DATE ___ 11/8/7

IDENTIFICATION SC COMPACTION TEST # 3, SOIL TYPE #3
TEST DESIGNATION /METHOD ~ ASTM D-698-A TEST BY

MAXIMUM DRY DENSITY (PCF) 11538 OPTIMUM MOISTURE _ 12.6%

Compaction Curve
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CBR TEST LOAD DATA JOBNO: 171671
_ CLIENT:  PULPIT ROCK, LLC
PISTON PISTON PROJECT: FLYING HORSE NORTH, F-i
DIAMETER (cm) AREA (in“) SOIL TYPE: 3,CBR#3
4.958 2.99250919
10 BLOWS 25 BLOWS 56 BLOWS
PENETRATION MOLD # 1 MOLD # 15 MOLD # 11
DEPTH LOAD(LBS) STRESS LOAD(LBS) STRESS LOAD{LBS) STRESS
(INCHES) (LBS) (PSI) (LBS) (PSI) (LBS) (Psh
0.000 0 0.00 0 0.00 0 0.00
0.025 14 4.68 51 17.04 66 22.06
0.050 23 7.69 73 24,39 83 2774
0.075 38 12.70 88 29.41 98 3275
0.100 a6 15.37 98 3275 111 37.09
0.125 51 17.04 118 39.43 124 41.44
0.150 59 19.72 126 4211 138 46.12
0.175 64 21,39 134 44,78 144 48.12
0.200 76 25.40 139 46.45 149 49,79
0.300 84 28.07 171 57.14 182 60.82
0.400 93 31.08 206 68.84 212 70.84
0.500 101 3375 231 77.19 242 80.87
FINAL MOISTURE CONTENT
MOLD # 1 MOLD # 15 MOLD # 11
CAN # 350 349 350
IWT. CAN 6.79 6.84 6.79
JWT. CAN+WET 187.54 198.93 194.697
WT. CAN+DRY 163.32 175.42 172.39
WT. H2g 24.22 23.51 22307
WT. DRY SOIL 156.53 168.58 165.6
MOISTURE CONTE?E 1547% 13.95% 1347%
|WET BENSITY (PCF) 1204 1263 128.3
DRY DENSITY (PCF) 106.9 1122 113.9
BEARING RATIO 1.54 3.27 3.71
90% OF DRY DENSITY 104.2
95% OF DAY DENSITY 110.0
[BEARING RATIO AT 90% OF MAX 1.00 ~-RVALUE 1 “
BEARING RATIQ AT 85% OF MAX 256 ~ R VALUE 6

\_ — — —
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PROJECT FLYING HORSE NORTH, F-1 CLIENT PULPIT ROCK, LLC
SAMPLE LOCATION TB-32 @ 0-3' JOB NO. 171671

SOIL _DESCRIPTION FILL, SAND, CLAYEY, BROWN DATE 01/02/18
IDENTIFICATION sC COMPACTION TEST # 4
TEST DESIGNATION f METHOD ASTM D-1557-A TEST BY AS
MAXIMUM DRY DENSITY (PCF) 123.1 OPTIMUM MOISTURE  9.3%

Compaction Curve
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CLIENT  PULPIT ROCK, LLC JOBNO. 171671
PROJECT  FLYING HORSE NORTH, F-1 DATE  11/6/2017
LOCATION FLYING HORSE NORTH, F-1 TESTBY BL
womsen | PEPTRO | SGUEe | clusaroATon | Soeaveoaet®
TB-3 1-2 2 sc <0.01
TB-7 1-2 2 sC <0.01
TB-11 1-2 2 sC 0.01
TB-18 1-2 2 sC <0.01
TB-17 1-2 1 sC <0.01
TB-19 1-2 1 sc 0.01
TB-22 1-2 3 sc <0.01
TB-26 1-2 3 CL <0.01
TB-41 1-2 3 CL-ML <0.01
TB-23 10 4 sC <0.01
TB-36 10 4 SM 0.01

QC BLANK PASS

-
E NTECH LABORATORY TEST
ENGINEERING, INC. SULFATE RESULTS
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APPENDIX C: Pavement Design Calculations



FLEXIBLE PAVEMENT DESIGN

DESIGN DATA PULPIT ROCK, LLC
FLYING HORSE NORTH, FILING 1 - RURAL LOCAL - SOIL TYPE |

Equivalent (18 kip) Single Axle Load Applications (ESAL): ESAL (W;g)=] 36,500
Hveem Stabilometer (R Value) Results: R= 20
Standard Deviation S,= 0.45
Loss in Serviceability Apsi = 2.0
Reliability Reliability = 75
Reliability (z-statistic) Zg= -0.67
Soil Resilient Modulus M= 4940

Weighted Structural Number (WSN): ~ WSN = 2.10

DESIGN TABLES AND EQUATIONS

S =[(R-5)/11.29]+ 3 Reliability (%)  Zg (z-statistic)
= 40lS, +1872)/624) 75 -0.67
Mr = 107 80 -0.84
85 -1.04
k=Mgr/19.4 90 -1.28
Where: 94 -1.56
_ i d \ 05 -1.65
Mg = resilient modulus (psi) 96 175
8, = the soil support value 97 -1.88
R = R-value obtained from the Hveem stabilometer o8 -2.05
CBR = California Bearing Ratio 99 -2.33
099.9 -3.09
99.99 -3.75
A PSSl
lo
% | 42-15
log, W= Z " S+ 9.36%l0g, {SN+1) - 0.20 + + 2.32"log, M,,- 8.07
1094
0’40 a 5.18
{SN+1)

Left] Right Difference
4.56] 4.56 0.0 Job No. 171671
Fig. No. 1




DESIGN CALCULATIONS

DESIGN DATA PULPIT ROCK, LLC

FLYING HORSE NORTH, FILING 1 - RURAL LOCAL - SOIL TYPE 1

Equivalent (18 kip) Single Axle Load Applications (ESAL): ESAL =
Hveem Stabilometer (R Value) Results: R=
Weighted Structural Number (WSN): WSN =

DESIGN EQUATION
WSN = C]Dl + 'C-_)_Dz

C, = 0.44 Strength Coefficient - Hot Bituminous Asphalt
C, = 0.11 Strength Coefficient - Aggregate Base Course

D, = Depth of Asphalt (inches)
D, = Depth of Base Course (inches)

FOR FULL DEPTH ASPHALT SECTION (CURRENTLY NOT ALLOWED)

D, =(WSN)/C, = 4.8 inches of Full Depth Asphalt
Use 5.0 inches Full Depth

FOR ASPHALT + AGGREGATE BASE COURSE SECTION

Asphalt Thickness (t) = [ 3.5 Jinches
D, =((WSN) - (Y(C)¥C,= 5.1 inches of Aggregate
Base Course, use 6.0 inches

RECOMMENDED ALTERNATIVES

1. 3.5 inches of Asphalt+ 6.0 inches of Aggregate Base Course, or
2. 5.0 inches of Asphalt

Job No. 171671
Fig. No. 2

36,500
20
2.10



DESIGN CALCULATIONS

CEMENT TREATED SECTIONS - RURAL LOCAL
DESIGN DATA: PULPIT ROCK, LLC
FLYING HORSE NORTH, FILING 1 - RURAL LOCAL - SOIL TYPE 1

Equivalent (18 kip) Single Axle Load Applications (ESAL): ESAL = 36,500
Hveem Stabilometer (R Value) Resulis: R= 20
Weighted Structural Number (WSN): WSN = 2.1

DESIGN EQUATION
WSN = ClD] + CzDz

C, = 044 Strength Coefficient - Hot Bituminous Asphalt
C;= 0.12 Strength Coefficient - Cement Treated Subgrade.

D, = Depth of Asphalt (inches)
D, = Depth of Cement Treated Subgrade (inches)

FOR FULL DEPTH ASPHALT SECTION - (CURRENTLY NOT ALLOWED)

D, =(WSN)/C,= 4.8 inches of Full Depth Asphalt
Use 5.0 inches Full Depth

FOR ASPHALT + CEMENT TREATED SUBGRADE SECTION

Asphait Thickness (t)= 4  inches
D, = ((WSN) - (t{(C)/C;= 2.8 inches
Use 10.0 inches of Cement Treated Subgrade.

RECOMMENDED ALTERNATIVES

1. 4.0 inches of Asphalt + 10 inches of Cement Treated Subgrade.
2. 5.0 inches of Full Depth Asphalt

Job No. 171671
Fig. No. C-3



FLEXIBLE PAVEMENT DESIGN

DESIGN DATA PULPIT ROCK, LLC

FLYING HORSE NORTH, FILING 1 - RURAL LOCAL - SOIL TYPE 2

Equivalent (18 kip) Single Axle Load Applications {(ESAL): ESAL (W;g)=| 36,500

Hveem Stabilometer (R Value) Resulis:
Standard Deviation

Loss in Serviceability

Reliability

Reliability (z-statistic)

Soil Resilient Modulus

R= 38
S,= 0.45
Apsi = 2.0
Reliability = 75
Zp=  -0.67
M= 8896

Weighted Structural Number (WSN): ﬁ WSN = 1.67

DESIGN TABLES AND EQUATIONS

S1=[(R-5}/11.29]+ 3
Mg = 10|(S1+1872)Iﬂ24]

k=Mgr/19.4

Where:

Mg = resilient modulus (psi)

S = the soit support value

R = R-value obtained from the Hveem stabilometer
CEBR = California Bearing Ratio

Reliability (%)  Zy (z-statistic)

log, W= Z" S+ 9.36% g, {SN+1) - 0.20 +

Left Right Difference
4.56| 4.56 0.0

75 -0.67
) -0.84
85 -1.04
90 -1.28
94 -1.56
95 -1.65
96 -1.75
97 -1.88
08 -2.05
99 2.33
99.9 -3.09
99.99 -3.75

[ A PSI ]

129, 42-15
= + 2.32 logmMR- 8.07
0.40 + s
(SN+1)

Job No. 171671
Fig. No. 4



DESIGN CALCULATIONS

DESIGN DATA PULPIT ROCK, LLC
FLYING HORSE NORTH, FILING 1 - RURAL LOCAL - SOIL TYPE 2

Equivalent (18 kip) Single Axle Load Applications (ESAL): ESAL = 36,500

Hveem Stabilometer (R Value) Results: R= 38

Weighted Structural Number (WSN): WSN= 1.67
DESIGN EQUATION

WSN = CIDI + CzDz

C, = 0.44 Strength Coefficient - Hot Bituminous Asphalt
C, = 0.11 Strength Coefficient - Aggregate Base Course

D, = Depth of Asphalt (inches)
D, = Depth of Base Course (inches)

FOR FULL DEPTH ASPHALT SECTION (CURRENTLY NOT ALLOWED)

D, =(WSN)/C, = 3.8 inches of Full Depth Asphalt
Use 5.0 inches Full Depth

FOR ASPHALT + AGGREGATE BASE COURSE SECTION

Asphalt Thickness (t) = inches
D, =((WSN) - (t)(C)))/C, = 3.2 inches of Aggregate
Base Course, use 4.0 inches

RECOMMENDED ALTERNATIVES

1. 3.0 inches of Asphalt+ 4.0 inches of Aggregate Base Course, or
2. 5.0 inches of Asphalt

Job No. 171671
Fig. No. 5



DESIGN CALCULATIONS

CEMENT TREATED SECTIONS - RURAL LOCAL
DESIGN DATA: PULPITROCK,LLC
FLYING HORSE NORTH, FILING 1 - RURAL LOCAL - SOIL TYPE 2

Equivalent (18 kip) Single Axle Load Applications (ESAL): ESAL= 36,500
Hveem Stabilometer (R Value) Results: R= 38
Weighted Structural Number (WSN): WSN = 1.67

DESIGN EQUATION
WSN = C|D| + CzDz

C; = 0.44 Strength Coefficient - Hot Bituminous Asphalt
C,= 0.12 Strength Coefficient - Cement Treated Subgrade.

D, = Depth of Asphalt (inches)
D, = Depth of Cement Treated Subgrade (inches)

FOR FULL DEPTH ASPHALT SECTION - (CURRENTLY NOT ALLOWED)

D, =(WSN)/C,= 3.8 inches of Full Depth Asphalt
Use 5.0 inches Full Depth

FOR ASPHALT + CEMENT TREATED SUBGRADE SECTION
Asphalt Thickness (t}= 4 inches
D, = ((WSN) - (t1)(C,))/C, = -0.8 inches
Use 10.0 inches of Cement Treated Subgrade.
RECOMMENDED ALTERNATIVES

1. 4.0 inches of Asphalt + 10 inches of Cement Treated Subgrade.
2. 5.0 inches of Full Depth Asphalt

Job No. 171671
Fig. No. C-6



DESIGN DATA

Equivalent (18 kip) Single Axle Load Applications (ESAL): ESAL (W) =| 36,500
Hveem Stabilometer (R Value) Resulis:

FLEXIBLE PAVEMENT DESIGN

PULPIT ROCK, LLC

FLYING HORSE NORTH, FILING | - RURAL LOCAL - SOIL TYPE 3

Standard Deviation
Loss in Serviceability

Reliability

Reliability (z-statistic)
Soil Resilient Modulus

Weighted Structural Number (WSN): — WSN = 2.50

DESIGN TABLES AND EQUATIONS

S, =[(R-5)/11.29] + 3
MR = 10[(51 +1872)/1624)

k=Mg/19.4
Where:

Mg = resilient modulus (psi)
S = the soil support value

R = R-value obtained from the Hveem stabilometer

CBR = California Bearing Ratio

log, W,,= Z,” So+ 9.36"log, JSN+1) - 0.20 +

R= 6
S, = 0.45
Apsi = 2.0
Reliability = 75
Zn=  -0.67
Mrp= 3126

Reliability (%)  Zy (z-statistic)

Left

Right

Difference

4.56

4.56

0.0

75 -0.67
80 -0.84
85 -1.04
90 -1.28
94 -1.56
95 -1.65
96 -1.75
97 -1.88
98 -2.05
99 -2.33
99.9 -3.09
99.99 -3.75
[ A PSI }
B | 42.15
oen + 2.32%log, M- B.O7
040+ 5.19
{SN+1)

Job No. 171671
Fig. No. 7



DESIGN CALCULATIONS

DESIGN DATA PULPIT ROCK, LLC

FLYING HORSE NORTH, FILING 1 - RURAL LOCAL - SOIL TYPE 3

Equivalent (18 kip) Single Axle Load Applications (ESAL): ESAL =

Hveem Stabilometer (R Value) Results: R=

Weighted Structural Number (WSN): WSN =
DESIGN EQUATION

WSN = ClD] + C2D2

C, = 0.44 Strength Coefficient - Hot Bituminous Asphalt
C, = 0.11 Strength Coefficient - Aggregate Base Course

D, = Depth of Asphalt (inches)
D, = Depth of Base Course (inches)

FOR FULL DEPTH ASPHALT SECTION (CURRENTLY NOT ALLOWED)

D, =(WSN)/C, = 5.7 inches of Full Depth Asphalt
Use 6.0 inches Full Depth

FOR ASPHALT + AGGREGATE BASE COURSE SECTION

Asphalt Thickness (t) = inches
D, = ((WSN) - (1)(C)))/C;= 6.7 inches of Aggregate
Base Course, use 7.0 inches

RECOMMENDED ALTERNATIVES

1. 4.0 inches of Asphalt + 7.0 inches of Aggregate Base Course, or
2. 6.0 inches of Asphalt

Job No. 171671
Fig.No. 8
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6
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DESIGN CALCULATIONS

CEMENT TREATED SECTIONS - RURAL LOCAL

DESIGN DATA: PULPIT ROCK, LLC
FLYING HORSE NORTH, FILING 1 - RURAL LLOCAL - SOIL TYPE 3

Equivalent (18 kip) Single Axle Load Applications (ESAL): ESAL= 36,500

Hveem Stabilometer (R Value) Results: R= 6

Weighted Structural Number (WSN): WSN = 2.5
DESIGN EQUATION

WSN - C|D| + CzDz

C,= 0.44 Strength Coefficient - Hot Bituminous Asphalt
C, = 0.12 Strength Coefficient - Cement Treated Subgrade.

D, = Depth of Asphalt (inches)
D, = Depth of Cement Treated Subgrade (inches)

FOR FULL DEPTH ASPHALT SECTION - (CURRENTLY NOT ALI OWED)

D, =(WSN)/C, = 5.7 inches of Full Depth Asphalt
Use 6.0 inches Full Depth

FOR ASPHALT + CEMENT TREATED SUBGRADE SECTION
Asphalt Thickness ()= 4 inches
D; ={(WSN) - (t(C))C,= 6.2 inches
Use 10.0 inches of Cement Treated Subgrade.
RECOMMENDED ALTERNATIVES

1. 3.0 inches of Asphalt + 10 inches of Cement Treated Subgrade.
2. 6.0 inches of Full Depth Asphalt

Job No. 171671
Fig. No.C-9



DESIGN DATA

Equivalent (18 kip) Single Axle Load Applications (ESAL): ESAL (W) =| 109,500
Hveem Stabilometer (R Value) Results:

FLEXIBLE PAVEMENT DESIGN
STANDARD SECTIONS - RURAL MINOR COLLECTOR

PULPIT ROCK, LLC

FLYING HORSE NORTH, FILING 1 - SOIL TYPE 1

Standard Deviation

Loss in Serviceability
Reliability
Reliability (z-statistic)
Soil Resilient Modulus

Weighted Structural Number (WSN): ﬁ WSN = 2.53

DESIGN TABLES AND EQUATIONS

S;=[(R-5)/11.29] + 3
MR = 10[(51 +18.72}) 1 6.24]

M;=2555"CBR>*

k=Mgr/19.4
Where:

Mg = resilient modulus (psi)
S, = the soil support value

R = R-value obtained from the Hveem stabilometer

CBR = California Bearing Ratio

log, W, ;= Z ;" S+ 9.36"I0g,JSN+1) - 0.20 +

R= 20
S, = 045
Apsi = 2.5
Reliability = 80
Zp= -0.84
Mr= 4940

Reliability (%) _ Zg (z-statistic)

Left

Right

Difference

5.04

5.03

0.0

80 -0.84
85 -1.04
90 -1.28
93 -1.48
04 -1.56
95 -1.65
96 -1.75
97 -1.88
o8 -2.05
99 -2.33
99.9 -3.09
99.99 -3.75
A PSI
28 42-15
e + 2.32%log, M- 8.07
040 + 510
{SN+1)

Job No. 171671
Fig. No. C-10



DESIGN CALCULATIONS

STANDARD SECTIONS - RURAL MINOR COLLECTOR

DESIGN DATA PULPIT ROCK, LLC
FLYING HORSE NORTH, FILING 1 - SOIL TYPE 1

Equivalent (18 kip) Single Axle Load Applications (ESAL): ESAL = 109,500
Hveem Stabilometer (R Value) Results: R= 20
Weighted Structural Number (WSN): WSN= 253

DESIGN EQUATION
WSN = C[D| + CZDZ

C, = 0.44 Strength Coefficient - Hot Bituminous Asphalt
C, = 0.11 Strength Coefficient - Aggregate Base Course

D, = Depth of Asphalt (inches)
D, = Depth of Base Course (inches)

FOR FULL DEPTH ASPHALT SECTION

D, =(WSN)Y/C, = 5.7 inches of Full Depth Asphalt
Use 6.0 inches Full Depth

FOR ASPHAILT + AGGREGATE BASE COURSE SECTION

Asphalt Thickness (1) = 4 inches
D, =((WSN) - (1)(C))/C; = 7.0 inches of Aggregate
Base Course, use 7.0 inches

Asphalt Thickness (t) = 4.5 inches
D, =((WSN) - (t)(C)))/C; = 5.0 inches of Aggregate
Base Course, use 6.0 inches

RECOMMENDED ALTERNATIVES

I. 4.0 inches of Asphalt + 7.0 inches of Aggregate Base Course, or
2. 4.5 inches of Asphalt + 6.0 inches of Aggregate Base Course, or
3. 6.0 inches of Asphalt

Job No. 171671
Fig. No. C-11



DESIGN CALCULATIONS

CEMENT TREATED SECTIONS - RURAL MINOR COLLECTOR
DESIGN DATA: PULPIT ROCK, LLC
FLYING HORSE NORTH, FILING I - SOIL TYPE 1

Equivalent (18 kip) Single Axle Load Applications (ESAL): ESAL = 109,500
Hveem Stabilometer (R Value) Results: R= 20
Weighted Structural Number (WSN): WSN= 253

DESIGN EQUATION
WSN = C|D| + CzDz

C,= 044 Strength Coefficient - Hot Bituminous Asphalt
C,= 0.12 Strength Coefficient - Cement Treated Subgrade.

D, = Depth of Asphalt (inches)
D, = Depth of Cement Treated Subgrade (inches)

FOR FULL DEPTH ASPHALT SECTION - (CURRENTLY NOT ALLOWED)

D, =(WSN)/C,= 5.8 inches of Full Depth Asphalt
Use 6.0 inches Full Depth

FOR ASPHALT + CEMENT TREATED SUBGRADE SECTION
Asphalt Thickness (t)= 4 inches

Dy = ((WSN) - (t{(C))/C,= 6.4 inches
Use 10.0 inches of Cement Treated Subgrade.

RECOMMENDED AL TERNATIVES

I. 4.0 inches of Asphalt + 10 inches of Cement Treated Subgrade.
2. 6.0 inches of Full Depth Asphalt

Job No. 171671
Fig. No. C-12



FLEXIBLE PAVEMENT DESIGN
STANDARD SECTIONS - RURAL MINOR COLLECTOR

DESIGN DATA PULPIT ROCK, LLC

FLYING HORSE NORTH, FILING 1 - SOIL TYPE 2

Equivalent (18 kip) Single Axle Load Applications (ESAL): ESAL (Wg) =| 109,500

Hveem Stabilometer (R Value) Results:
Standard Deviation

Loss in Serviceability

Reliability

Reliability (z-statistic)

Soil Resilient Modulus

R= 38
S, = 0.45
Apsi= 25
Reliability = 80
Zzy=  -0.84
M= 8896

Weighted Structural Number (WSN): — WSN = 2.05

DESIGN TABLES AND EQUATIONS
S;=[(R-5)/11.29]+3
MR = 10[(51 +1872)/6 24}
Mg=2555*CBR5
k=Mr/19.4
Where:
Mg = resilient modulus {psi)
84 =the soil support value
R = R-value obtained from the Hveem stabilormeter
CBR = California Bearing Ratio

Reliability (%) Zy (z-statistic)

log, W, = £5" S+ 9.36"log,{SN+1) - 0.20 +

Left| Right] Difference
5.04] 5.04 0.0

80 0.84
85 -1.04
90 -1.28
93 _1.48
94 -1.56
95 -1.65
96 -1.75
97 -1.88
98 -2.05
99 -2.33
99.9 -3.09
99.99 3.75
[ A PSI ]
o, 42-15
o + 2.32 IogwMR- 8.07
0.40 + =D
(SN+1)

Job No. 171671
Fig. No. C-13



DESIGN CALCULATIONS
STANDARD SECTIONS - RURAL MINOR COLLECTOR

DESIGN DATA PULPIT ROCK, LLC
FLYING HORSE NORTH, FILING 1 - SOIL TYPE 2

Equivalent (18 kip) Single Axle Load Applications (ESAL): ESAL = 109,500
Hveem Stabilometer (R Value) Results: R= 38
Weighted Structural Number (WSN): WSN= 205

DESIGN EQUATION
WSN = C|D1 + CzDz

C, = 0.44 Strength Coefficient - Hot Bituminous Asphalt
C,= 0.11 Strength Coefficient - Aggregate Base Course

D, = Depth of Asphait (inches)
D, = Depth of Base Course (inches)

FOR FULL DEPTH ASPHALT SECTION

D, =(WSN)/C, = 4.7 inches of Full Depth Asphalt
Use 5.0 inches Full Depth

FOR ASPHALT + AGGREGATE BASE COURSE SECTION

Asphalt Thickness ()= 3 inches
D, =((WSN) - (1)(C,))/C; = 6.6 inches of Aggregate
Base Course, use 7.0 inches

Asphalt Thickness () = 3.5 inches
D, =((WSN) - (1)(C)D)C,= 4.6 inches of Aggregate
Base Course, use 6.0 inches

RECOMMENDED ALTERNATIVES

1. 3.0 inches of Asphalt + 7.0 inches of Aggregate Base Course, or
2. 3.5 inches of Asphalt + 6.0 inches of Aggregate Base Course, or
3. 5.0 inches of Asphalt

Job No. 171671
Fig. No. C-14



DESIGN CALCULATIONS

CEMENT TREATED SECTIONS - RURAL MINOR COLLECTOR

DESIGN DATA: PULPIT ROCK, LLC
FLYING HORSE NORTH, FILING 1 - SOIL TYPE 2

Equivalent (18 kip) Single Axle Load Applications (ESAL): ESAL = 109,500
Hveem Stabilometer (R Value) Results: R= 38
Weighted Structural Number (WSN): WSN= 205

DESIGN EQUATION
WSN = C|D| + CzDz

C, = 0.44 Strength Coefficient - Hot Bituminous Asphalt
C,= 0.12 Strength Coefficient - Cement Treated Subgrade.

D, = Depth of Asphalt (inches)
D, = Depth of Cement Treated Subgrade (inches)

FOR FULL DEPTH ASPHALT SECTION - (CURRENTLY NOT ALL.OWED)

D, =(WSN)/C, = 4.7 inches of Full Depth Asphalt
Use 5.0 inches Full Depth

FOR ASPHALT + CEMENT TREATED SUBGRADE SECTION
Asphalt Thickness (t)= 4 inches
D, = ((WSN) - 1)(C)))/C;= 2.4 inches
Use 10.0 inches of Cement Treated Subgrade.
RECOMMENDED ALTERNATIVES

I. 4.0 inches of Asphalt + 10 inches of Cement Treated Subgrade.
2. 5.0 inches of Full Depth Asphalt

Job No. 171671
Fig. No. C-15



FLEXIBLE PAVEMENT DESIGN
STANDARD SECTIONS - RURAL MINOR COLLECTOR

DESIGN DATA PULPIT ROCK, LLC

FLYING HORSE NORTH, FILING 1 - SOIL TYPE 3

Equivalent (18 kip) Single Axle Load Applications (ESAL): ESAL (Wg)=| 109,500

Hveem Stabilometer (R Value) Results;
Standard Deviation

Loss in Serviceability

Reliability

Reliability (z-statistic)

Soil Resilient Modulus

R= 6
Se= 0.45
Apsi = 2.5
Reliability = 80
Zp= -0.84
M= 3126

Weighted Structural Number (WSN): “ WSN = 2.96

DESIGN TABLES AND EQUATIONS
S =[(R-5)/11.29]+ 3

Mg = 10[(51 + 18 72}1 6 24]
Mg=2555"CBR%*

k=Mr/19.4

Where:

Mg = resilient modulus (psi)

81 = the soil support value

R = R-value obtained from the Hveem stabilometer
CBR = California Bearing Ratio

Reliability (%)  Zj (z-statistic)

log, W, ;= Z." S,+ 9.36"l0g, {SN+1) - 0.20 +

Lefi| Right] Difference
5.04] 5.03 0.0

80 -0.84
85 -1.04
90 -1.28
93 -1.48
94 -1.56
95 -1.65
96 -1.75
97 -1.88
98 -2.05
99 -2.33
99.9 -3.09
99.99 -3.75

{ A PSI ]

Iogm 42-15
TN + 232 IogwMR- 8.07
040 + 5.10
{SN+1)

Job No. 171671
Fig. No. C-16



DESIGN CALCULATIONS
STANDARD SECTIONS - RURAL MINOR COLLECTOR

DESIGN DATA PULPIT ROCK, LLC
FLYING HORSE NORTH, FILING 1 - SOIL TYPE 3

Equivalent (18 kip) Single Axle Load Applications (ESAL): ESAL = 109,500

Hveem Stabilometer (R Value) Results: R= 6

Weighted Structural Number (WSN); WSN= 296
DESIGN EQUATION

WSN = C|D| + CzDz

C, = 0.44 Strength Coefficient - Hot Bituminous Asphalt
C, = 0.11 Strength Coefficient - Aggregate Base Course

D, = Depth of Asphalt (inches)
D, = Depth of Base Course (inches)

FOR FULL DEPTH ASPHALT SECTION

D, =(WSN)/C, = 6.7 inches of Full Depth Asphalt
Use 7.0 inches Full Depth

FOR ASPHALT + AGGREGATE BASE COURSE SECTION

Asphalt Thickness (t) = 4.5 inches
D, = ((WSN) - (tX(C))YC, = 8.9 inches of Aggregate
Base Course, use 9.0 inches

Asphalt Thickness ()= 5 inches
D; = ((WSN) - ()(C)YCy= 6.9 inches of Aggregate
Base Course, use 7.0 inches

RECOMMENDED ALTERNATIVES

1. 4.5 inches of Asphalt + 9.0 inches of Aggregate Base Course, or
2. 5.0 inches of Asphalt + 7.0 inches of Aggregate Base Course, or
3. 7.0 inches of Asphalt

Job No. 171671
Fig. No. C-17



DESIGN CALCULATIONS

CEMENT TREATED SECTIONS - RURAL MINOR COLLECTOR
DESIGN DATA: PULPIT ROCK, LLC
FLYING HORSE NORTH, FILING 1 - SOIL TYPE 3

Equivalent (18 kip) Single Axle Load Applications (ESAL): ESAL = 109,500

Hveem Stabilometer (R Value) Results: R= 6

Weighted Structural Number (WSN): WSN= 296
DESIGN EQUATION

WSN = C|D| + CzDz

C,= 0.44 Strength Coefficient - Hot Bituminous Asphalt
C;= 0.12 Strength Coefficient - Cement Treated Subgrade.

D, = Depth of Asphalt (inches)
D, = Depth of Cement Treated Subgrade (inches)

FOR FULL DEPTH ASPHALT SECTION - (CURRENTLY NOT ALLOWED)

D, =(WSN)/C,= 6.7 inches of Full Depth Asphalt
Use 7.0 inches Full Depth

FOR ASPHALT + CEMENT TREATED SUBGRADE SECTION
Asphalt Thickness ()= 4 inches
D, =((WSN) - (t/(C))/C, = 10.0 inches
Use 10.0 inches of Cement Treated Subgrade.

RECOMMENDED ALTERNATIVES

1. 4.0 inches of Asphalt + 10 inches of Cement Treated Subgrade.
2. 7.0 inches of Full Depth Asphalt

Job No. 171671
Fig. No. C-18



DESIGN DATA

Equivalent (18 kip) Single Axle Load Applications (ESAL): ESAL (W) =| 273,750
Hveem Stabilometer (R Value) Results:

FLEXIBLE PAVEMENT DESIGN
STANDARD SECTIONS - RURAL MAJOR COLLECTOR

PULPIT ROCK, LLC

FLYING HORSE NORTH, FILING 1 - SOIL TYPE 1

Standard Deviation

Loss in Serviceability
Reliability
Reliability (z-statistic)
Soil Resilient Modulus

Weighted Structural Number (WSN): — WSN= 291

DESIGN TABLES AND EQUATIONS

S;=[(R-5)/11.29] + 3
MR = 10[(51 +1872)/624]

Mp=2555*CBR%®*

k=Mr/19.4
Where:

Mg = resilient modulus (psi)
S, = the soil support value

R = R-value obtained from the Hveem stabilometer

CBR = California Bearing Ratio

log, W= Z ;" Sg* 9.36"log, {SN+1) - 0.20 +

R= 20
So= 0.45
Apsi = 2.5
Reliability = 80
Zg=  -0.84
Mp= 4940

Reliability (%)  Zg (z-statistic)

Left

Right

Difference

5.44

5.44

0.0

80 .0.84
85 -1.04
90 -1.28
93 -1.48
94 -1.56
05 -1.65
06 -1.75
97 -1.88
98 -2.05
99 233
99.9 -3.09
99.99 -3.75

[ A PSI ]

o8, 4.2-15
e + 2.32"log, M- 8.07
0.40 + =70
{SN+1)

Job No. 171671
Fig. No. C-19



DESIGN CALCULATIONS
STANDARD SECTIONS - RURAL MAJOR COLLECTOR

DESIGN DATA PULPIT ROCK, LLC
FLYING HORSE NORTH, FILING 1 - SOIL TYPE 1

Equivalent (18 kip) Single Axle Load Applications (ESAL): ESAL = 273,750

Hveem Stabilometer (R Value) Results: R= 20

Weighted Structural Number (WSN): WSN= 291
DESIGN EQUATION

WSN - C|D| + CzDz

C, = 0.44 Strength Coefficient - Hot Bituminous Asphalt
C, = 0.11 Strength Coefficient - Aggregate Base Course

D, = Depth of Asphalt (inches)
D, = Depth of Base Course (inches)

FOR FULL DEPTH ASPHALT SECTION

D, = (WSN)/C, = 6.6 inches of Full Depth Asphalt
Use 7.0 inches Full Depth

FOR ASPHALT + AGGREGATE BASE COURSE SECTION

Asphalt Thickness (t)= 4.5 inches
D, = ((WSN) - (t)(C)/C,= 8.4 inches of Aggregate
Base Course, use 8.5 inches

RECOMMENDED ALTERNATIVES

1. 4.5 inches of Asphalt + 8.5 inches of Aggregate Base Course, or
3. 7.0 inches of Asphalt

Job No. 171671
Fig. No. C-20



DESIGN CALCULATIONS

CEMENT TREATED SECTIONS - RURAL MAJOR COLLECTOR

DESIGN DATA: PULPIT ROCK, LLC
FLYING HORSE NORTH, FILING 1 - SOIL TYPE 1

Equivalent (18 kip) Single Axle Load Applications (ESAL): ESAL = 273,750

Hveem Stabilometer (R Value) Results: R= 20

Weighted Structural Number (WSN): WSN= 291
DESIGN EQUATION

WSN - CID] + C2D2

C;= 044 Strength Coefficient - Hot Bituminous Asphalt
C, = 0.12 Strength Coefficient - Cement Treated Subgrade.

D, = Depth of Asphalt {inches)
D, = Depth of Cement Treated Subgrade (inches)

FOR FULL DEPTH ASPHALT SECTION - (CURRENTLY NOT ALLOWED)

D, =(WSN)/C, = 6.6 inches of Full Depth Asphalt
Use 7.0 inches Full Depth

FOR ASPHALT + CEMENT TREATED SUBGRADE SECTION

Asphalt Thickness () = 4  inches
D, = ((WSN) - (t)(C))/C;= 9.6 inches
Use 10.0 inches of Cement Treated Subgrade.

RECOMMENDED ALTERNATIVES

1. 4.0 inches of Asphalt + 10 inches of Cement Treated Subgrade.
2. 7.0 inches of Full Depth Asphalt

Job No. 171671
Fig. No. C-21



DESIGN DATA

Equivalent (18 kip) Single Axle Load Applications (ESAL): ESAL (W) =| 273,750
Hveem Stabilometer (R Value) Results:

FLEXIBLE PAVEMENT DESIGN
STANDARD SECTIONS - RURAL MAJOR COLLECTOR

PULPIT ROCK, LLC

FLYING HORSE NORTH, FILING 1 - SOIL TYPE 2

Standard Deviation

Loss in Serviceability
Reliability
Reliability (z-statistic)
Soil Resilient Modulus

Weighted Structural Number (WSN): — WSN = 2.37

DESIGN TABLES AND EQUATIONS

S;=[R-5)/11.29]+ 3
MR = 10[(5‘| +18.72)16.24)

Mg=2555*CBR®%

k=Mg/19.4
Where:

Mg = resilient modulus (psi)
S, = the soil support value

R = R-value obtained from the Hveem stabilometer

CBR = California Bearing Ratio

log, M= Z " S+ 9.36%i0g, {SN+1) - 0.20 +

Left

Right

Difference

3.4

0.0

R= 38
So= 0.45
Apsi= 2.5
Reliability = 80
Zr= -0.84
Mg = 8896

Reliability (%)  Zy (z-statistic)

80 -0.84
85 -1.04
90 -1.28
93 -1.48
04 -1.56
95 -1.65
96 -1.75
97 -1.88
98 -2.05
99 -2.33
999 -3.09
99.99 -3.75

[ A PSI ]

o8, 42-15
= + 2.32 Iog1JVIR- B.0O7
0'40 + 5.18
(SN+1)

Job No. 171671
Fig. No. C-22



DESIGN CALCULATIONS

STANDARD SECTIONS - RURAL MAJOR COLLECTOR
DESIGN DATA PULPIT ROCK, LLC
FLYING HORSE NORTH, FILING 1 - SOIL TYPE 2

Equivalent (18 kip) Single Axle Load Applications (ESAL): ESAL = 273,750
Hveem Stabilometer (R Value) Results: R= 38
Weighted Structural Number (WSN): WSN= 237

DESIGN EQUATION
WSN = ClD] + CzDz

C, = 0.44 Strength Coefficient - Hot Bituminous Asphalt
C, = 0.11 Strength Coefficient - Aggregate Base Course

D, = Depth of Asphalt (inches)
D, = Depth of Base Course (inches)

FOR FULL DEPTH ASPHALT SECTION

D, =(WSN)/C; = 5.4 inches of Full Depth Asphalt
Use 5.5 inches Full Depth

FOR ASPHALT + AGGREGATE BASE COURSE SECTION

Asphalt Thickness (t) = 3.5 inches
D; = ((WSN) - ())(CDYC,= 7.5 inches of Aggregate
Base Course, use 8.0 inches

RECOMMENDED ALTERNATIVES

1. 3.5 inches of Asphalt + 8.0 inches of Aggregate Base Course, or
2. 5.5 inches of Asphalt

Job No. 171671
Fig. No. C-23



DESIGN CALCULATIONS

CEMENT TREATED SECTIONS - RURAL MAJOR COLLECTOR
DESIGN DATA: PULPIT ROCK, LLC
FLYING HORSE NORTH, FILING 1 - SOIL TYPE 2

Equivalent (18 kip) Single Axle Load Applications (ESAL): ESAL= 273,750

Hveem Stabilometer (R Value) Results: R= 38

Weighted Structural Number (WSN); WSN= 237
DESIGN EQUATION

WSN = C[DI + CzDz

C,= 0.44 Strength Coefficient - Hot Bituminous Asphalt
C,= 0.12 Strength Coefficient - Cement Treated Subgrade.
D, = Depth of Asphalt {(inches)

D, = Depth of Cement Treated Subgrade (inches)

FOR FULL DEPTH ASPHALT SECTION - (CURRENTLY NOT ALLOWED)

D, =(WSN)/C, = 5.4 inches of Full Depth Asphalt
Use 5.5 inches Full Depth

FOR ASPHALT + CEMENT TREATED SUBGRADE SECTION
Asphalt Thickness (t)= 4  inches

D, = ((WSN) - ()(C)¥C,= 5.1 inches
Use 10.0 inches of Cement Treated Subgrade.

RECOMMENDED ALTERNATIVES

1. 4.0 inches of Asphalt+ 10 inches of Cement Treated Subgrade.
2. 5.5 inches of Full Depth Asphalt

Job No. 171671
Fig. No. C-24



FLEXIBLE PAVEMENT DESIGN

STANDARD SECTIONS - RURAL MAJOR COLLECTOR

DESIGN DATA PULPIT ROCK, LLC
FLYING HORSE NORTH, FILING 1 - SCIL TYPE 3

Equivalent (18 kip) Single Axle Load Applications (ESAL):  ESAL (W) =| 273,750
Hveem Stabilometer (R Value) Results: R= 6
Standard Deviation Se= 0.45
Loss in Serviceability Apsi = 2.5
Reliability Reliability = 80
Reliability (z-statistic) Zp=  -0.84
Soil Resilient Modulus Mg = 3126

DESIGN TABLES AND EQUATIONS
S, =[(R-5)/11.29]+ 3

Reliability (%)

Zy (z-statistic)

Mg = 10[(51 +18.72)1624] 80 -0.84
85 -1.04
Mg=2555*CBR*® 90 128
k=Mgr/19.4 93 -1.48
Where: 94 -1.56
- ) 95 -1.65
Mg = resilient modulus (psi) 96 1175
5, =the soil support value 97 -1.88
R = R-value obtained from the Hveem stabilometer 98 -2.05
CBR = California Bearing Ratio 99 e
99.9 -3.09
99.99 -3.75
A PSI
S0 42-15
l0g, W= Z " S+ 9.36"0g. JSN+1) - 0.20 + o=y + 2.32"log, M,,- 8.07
040+ 5.19
(SN+1Y

Left] Right] Difference
5.44| 544 0.0

Job No. 171671
Fig. No. C-25



DESIGN CALCULATIONS
STANDARD SECTIONS - RURAL MAJOR COLLECTOR

DESIGN DATA PULPIT ROCK, LLC
FLYING HORSE NORTH, FILING 1 - SOIL TYPE 3

Equivalent (18 kip) Single Axle Load Applications (ESAL): ESAL = 273,750

Hveem Stabilometer (R Value) Resuits: R= 6

Weighted Structural Number (WSN): WSN= 339
DESIGN EQUATION

WSN = C|D| + CzDz

C; = 0.44 Strength Coefficient - Hot Bituminous Asphalt
C, = 0.11 Strength Coefficient - Aggregate Base Course

D, = Depth of Asphalt (inches)
D, = Depth of Base Course (inches)

FOR FULL DEPTH ASPHALT SECTION

D, =(WSN)/C, = 7.7 inches of Full Depth Asphalt
Use 8.0 inches Full Depth

FOR ASPHALT + AGGREGATE BASE COURSE SECTION

Asphalt Thickness ()= 5 inches
D, =((WSN) - (1)(C,))/C, = 10.8 inches of Aggregate
Base Course, use 11.0 inches

Asphalt Thickness (t) = 5.5 inches
D, = ((WSN) - (1)(C))/C, = 8.8 inches of Aggregate
Base Course, use 9.0 inches

RECOMMENDED ALTERNATIVES

I. 5.0 inches of Asphalt + 11.0 inches of Aggregate Base Course, or
2. 5.5 inches of Asphalt+ 9.0 inches of Aggregate Base Course, or
3. 8.0 inches of Asphalt

Job No. 171671
Fig. No. C-26



DESIGN CALCULATIONS

CEMENT TREATED SECTIONS - RURAL MAJOR COLLECTOR
DESIGN DATA: PULPIT ROCK, LLC
FLYING HORSE NORTH, FILING 1 - SOIL TYPE 3

Equivalent (18 kip) Single Axle Load Applications (ESAL): ESAL = 273,750
Hveem Stabilometer (R Value) Results; R= 6
Weighted Structural Number (WSN): WSN=  3.39

DESIGN EQUATION
WSN = C]Dl + C2D2

C, = 0.44 Strength Coefficient - Hot Bituminous Asphalt
C,= 0.12 Strength Coefficient - Cement Treated Subgrade.

D; = Depth of Asphalt (inches)
D, = Depth of Cement Treated Subgrade (inches)

FOR FULL DEPTH ASPHALT SECTION - (CURRENTLY NOT ALLOWED)

D, =(WSN)/C,= 7.7 inches of Full Depth Asphalt
Use 8.0 inches Full Depth

FOR ASPHALT + CEMENT TREATED SUBGRADE SECTION

Asphalt Thickness ()= 5 inches
D, = ((WSN) - (}{(C)¥C;= 9.9 inches
Use 10.0 inches of Cement Treated Subgrade.

RECOMMENDED ALTERNATIVES

1. 5.0 inches of Asphalt + 10 inches of Cement Treated Subgrade.
2. 8.0 inches of Full Depth Asphalt

Job No. 171671
Fig. No. C-27



APPENDIX D: Flying Horse North Traffic Study by
LSC Transportation Consuitants, Inc.,
dated July 21, 2016, Job No. 164050



LSC TRANSPORTATION CONSULTANTS, INC.
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Flying Horse North
Updated Traffic Impact Analysis
(LSC #164050)

July 21, 2016

Traffic Enpgineer’s Statement

This traffic report and supporting information were prepared under my responsible charge and they comport with the
standard of care. So far as is consistent with the standard of care, said report was prepared in general conformance with
the criteria established by the County for traffic reports.

0] o%
elfrey C. Hodsdon, P.E. #31684 7" 31584 <H at

Develpper’s Statement

I, the Developer, have read and will comply with all commitments made on my behalf within this report.

N,
IREIN

'

Drew Balbick
PRI#2,LLC
6385 Corporate Drivo

Colorado Springs, CO 80919




LSC TRANSPORTATION CONSULTANTS, INC.
545 East Pikes Peak Avenue, Suite 210

Colorado Springs, CO 80903

(719) 633-2868

FAX (719) 633-5430

E-mail: Isc@lsccs.com

Website: http://www.lsctrans.com

July 21, 2016

Mr. Drew Balsick
PRI#2,LLC
6385 Corporate Drive
Colorado Springs, CO 80919
RE: Flying Horse North
El Paso County, Colorada
Updated Traffic Impact Analysis

LSC #164050
Dear Drew:

LSC Transportation Consultants, Inc. has prepared this updated traffic impact study for the proposed
Flying Horse North at Shamrock Ranch development. As shown in Figure 1, the site is located
generally south of Hodgen Road and west of Black Forest Road in El Paso County, Colorado.

LAND USE AND ACCESS

The Flying Horse North at Shamrock Ranch site is located south of Hodgen Road and west of Black
Forest Road. A narrow portion of the site extends west to State Highway 83/Stagecoach Road. At
buildout, the site is planned to contain 283 single-family homes and an 18-hole golf course. The site
plan is shown in Figure 2a.

Access

Access is proposed via a new east/west road (Stagecoach Road) that would extend from SH 83 at
an existing full-movement access for the Westcott Fire Station No. 2, which aligns with Stagecoach
Road, to Black Forest Road aligning with the north intersection of Terra Ridge Circle. Access would
also be provided via an extension of Holmes Road into the site.

Additionally, full-movement access is proposed to Hodgen Road about 1,340 feet west of Black
Forest Road. Three full-movement access points are proposed to Black Forest Road aligning with
Monty Place, aligning with Alpaca Heights, and about 725 feet south of Black Forest/Terra Ridge
Circle (south). Per the El Paso County Engineering Criteria Manual (ECM) the minimum
intersection spacing on both Hodgen Road and Black Forest Road is 1,320 feet. The south access
point to Black Forest Road will require a deviation to this criteria.
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Phasing

The project would be completed in phases. The phasing plan is shown in Figure 2b. Stagecoach
Road is initially planned to be built east from SH 83 about two miles to serve Phase 1 and west from
Black Forest Road about 1,600 feet to serve Phase 2. An emergency road will be constructed
between these two sections. Stagecoach Road will be improved adjacent to Phase 3 with that phase
and completed with Phase 4.

The extension of Holmes Road north through the site to Stagecoach Road is not planned until Phase
9. The proposed south full-movement access to Black Forest Road is not planned until Phase 11. The
proposed full-movement site access to Hodgen Road is not planned until Phase 12. The proposed
full-movement access points to Black Forest Road aligning with Alpaca Heights and Monty Place
are not planned until Phase 13.

ROADWAY AND TRAFFIC CONDITIONS
Area Roadways
The area roadways in the site’s vicinity are shown on Figure 1 and are described below.

* Hodgen Road is a two-lane paved Rural Minor Arterial road that extends east from the
intersection of Roller Coaster Road/Baptist Road to Eastonville Road. The speed limit on
Hodgen Road is generally 55 miles per hour (mph) east of SH 83.

+ State Highway (SH) 83 extends from Colorado Springs north to Parker and areas of southeast
Denver. In the vicinity of the site, SH 83 is classified as a Regional Highway (R-A). At this
location, SH 83 is a two-lane rural highway with two- to four-foot shoulders and a speed limit
of 55 miles per hour (mph). The intersection with Hodgen Road is signalized,

» Shoup Road is a two-lane, paved Rural Minor Arterial road that extends east from SH 85
Highway (US) 83 to just east of Vollmer Road. The posted speed limit on Shoup Road is 45
mph.

» Black Forest Road is a two-lane, paved Rural Minor Arterial road that extends north from
Woodmen Road to County Line Road. Black Forest Road is offset about one-quarter mile to the
east at Hodgen Road. In the vicinity of the site the posted speed limit on Black Forest Road is
45 mph.

* Holmes Road is a rural local paved two-lane road that extends north from Shoup Road to just
north of Vessey Road. Holmes Road is planned to be extended north into the site as part of this
development. The posted speed limit on Homes Road is 30 mph.

* Vessey Road is a rural local paved two-lane road that extends east from the Catherdral Pines
development to Black Forest Road.
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Existing Traffic Conditions

Figure 3 shows the existing traffic volumes at the intersection of SH 83/Stagecoach based on traffic
counts conducted by LSC in January 2016 and at the intersection of Hodgen/Black Forest (west)
based on traffic counts conducted by LSC in December 2014. The traffic counts at Hodgen/Black
Forest have not been recounted in 2016 due to the closure of Black Forest Road at Kettle Creek. The
traffic count reports are attached. Figure 3 also shows CDOT annual average daily traffic volumes
and LSC estimates of average daily traffic on County roads.

Existing Level of Service

Level of service (LOS) is a quantitative measure of the level of delay at an intersection. Level of
service is indicated on a scale from “A” to “F.” LOS A represents control delay of less than 10
seconds for unsignalized and signalized intersections. LOS F represents control delay of more than
50 seconds for unsignalized intersections and more than 80 seconds for signalized intersections.
Table 1 shows the level of service delay ranges.

" Table 1
Intersection Levels of Service Delay Ranges
Signalized Unsignalized
Leval of Intersections Intersections
Service
Control Delay (seconds per vehicle)
A 10 sec or less 10 sec or less
B 10-20 sec 10-15 sec
c 20-35 sec 15-25 sec
D 35-55 sec 25-35 sec
E 55-80 sec 35-50 sec
F B0 sec or more 50 sec or mora

The intersections of SH 83/Stagecoach and Hodgen/Black Forest (west) were analyzed to determine
the existing levels of service during the peak hours based on the unsignalized method of analysis
procedures outlined in the Highway Capacity Manual, 2010 Edition by the Transportation Research

Board, The results of the level of service analysis are shown in Figure 2. The level of service reports
are attached.

As shown on Figure 3, all movements at the intersections of SH 83/Stagecoach and Hodgen/Black
Forest (west) are currently operating at level of service C or better during the peak hours.

BACKGROUND TRAFFIC

Background traffic is the traffic estimated for the existing and planned future roadways in the study
area. These include the new roadways planned for Flying Horse North including Stagecoach Road
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between SH 83 and Black Forest Road (completed with Phase 4) and the Holmes Road extension
north to Stagecoach Road (not until Phase 9). Although background traffic estimates include the new
on-site roadways, they do not include traffic to be generated by the site land uses (283 single-family
homes and the golf course). Background traffic has been presented in this manner to clearly show
estimates of non-site traffic volumes on the new roadway connections through this proposed
development. Most of the traffic using the on-site roads—Stagecoach and Holmes north of its
current terminus—represents a shift of local traffic volume from other current travel routes with the
new routes through the Flying Horse North site. LSC does not anticipate use of the new on-site road
connections by non-local-area traffic/through traffic.

Short Term

Flying Horse North is projected to plat about 10 to 20 lots per year. Based on this rate of
development Phases One through Six are estimated to be built out between six and fourteen years,
therefore a short-term horizon of 10 years was selected for the traffic analysis. Figure 4 shows the
short-term (year 2026) background traffic volumes on the area roadway segments and at the
intersections in the vicinity of the site. The short-term background traffic volumes assume
Stagecoach Road built east from SH 83 about two miles to serve Phase 1 and west from Black Forest
Road about 1,600 feet to serve Phase 2 only with a gravel pilot road/ungated emergency road
between these two sections. The short-term background volumes also assume Holmes Road has not
been extended north to Stagecoach Road. The background traffic volumes on SH 83 are estimates
by LSC based on the Colorado Department of Transportation (CDOT) twenty-year growth factors
for the section of SH 83 adjacent to the site. The background traffic volumes on Hodgen Road and
Black Forest Road assume a growth rate of two percent per year. The short-term background traffic
volumes on Hodgen Road and Black Forest assume the existing alignment of Black Forest Road at
Hodgen Road.

Long Term

Figure 5 shows the 2040 background traffic volumes on the roadway segments and the intersections
in the study area. The 2040 background traffic volumes assume completion of Stagecoach Road
from SH 83 to Black Forest Road and the extension of Holmes Road north to Stagecoach Road. The
background traffic volumes on SH 83 are estimates by LSC based on the Colorado Department of
Transportation (CDOT) twenty-year growth factors for the section of SH 83 adjacent to the site. The
background traffic volumes on Hodgen Road and Black Forest Road assume a growth rate of two
percent per year. The 2040 background traffic volumes on Hodgen Road and Black Forest assume
the existing alignment of Black Forest Road at Hodgen Road.

Level of Service Analysis
Figures 4 and 5 also present the results of the background traffic level of service analysis. The

figures indicate LSC assumptions for the background condition, intersection traffic control, and lane
geometry,
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TRIP GENERATION

The site-generated vehicle-trips were estimated using the nationally published trip generation rates
from Trip Generation, 9* Edition, 2012 by the Institute of Transportation Engineers (ITE). Table
2 shows the site’s average weekday, momning peak-hour, and afternoon peak-hour trip generation
estimates for Phases 1 and 2, Phases 1 through §, and at buildout.

At buildout, the Flying Horse North at Shamrock Ranch site could be expected to generate about
3,337 new vehicle-trips on the average weekday, with about half entering and half exiting the site
during a 24-hour period. During the moming peak hour, which typically occurs for one hour
between 6:30 and 8:30 a.m., about 82 vehicles would enter and 167 vehicles would exit the site.
During the afternoon peak hour, which typically occurs for one hour between 4:30 and 6:30 p.m.,
about 205 vehicles would enter and 130 vehicles would exit the site.

DIRECTIONAL DISTRIBUTION AND ASSIGNMENT

The directional distribution of the site-generated trips on the area roadway network is an important
factor in determining the site’s traffic impacts. Figure 6 shows directional distribution estimates for
the site-generated trips. The estimates have been based on the following factors: the site’s land uses,
the roadway network and access connections, and the site's location with respect to the nearby
employment, commercial centers, other residential areas, and the balance of the Colorado Springs
metropolitan area.

When the distribution percentages in Figure 6 are applied to the trip generation estimates shown in
Table 2, the site-generated traffic volumes on the area roadways can be determined. The site-
generated traffic volumes are shown in Figures 7, 8, 9a, and 9b. The figures also show average
weekday traffic volumes on the internal and off-site roadways.

Figure 7 shows the Phase 1 and Phase 2 site-generated traffic volumes. The Phase 1 and Phase 2
site-generated traffic volume estimates assume Stagecoach Road built east from SH 83 about two
miles to serve Phase 1 and west from Black Forest Road about 1,600 feet to serve Phase 2 with a
gravel pilot road/ungated emergency road between these two sections. No traffic was estimated to
use the gravel pilot road. These volumes assume no direct access to Hodgen Road and access to
Black Forest Road via Stagecoach Road only. Figure 8 shows the site-generated traffic volumes
through Phase 6 (including the golf course). The Phase 1 to Phase 6 site-generated traffic volume
estimates assume Stagecoach Road has been completed between SH 83 and Black Forest Road but
assumes Holmes Road has not been extended north through the site to Stagecoach Road. These
volumes also assume no direct access to Hodgen Road or access to Black Forest Road via
Stagecoach Road only.

Figure 9a shows the buildout site-generated traffic volumes at all of the proposed site access points
and at the adjacent intersections. Figure 9b shows the buildout site-generated traffic volumes at three
off-site intersections: Black Forest Road/Vessey Road, Vessey Road/Holmes Road, and Shoup
Road/Holmes Road. The buildout site-generated traffic volumes assume Stagecoach Road has been
extended from SH 83 to Black Forest Road and Holmes Road has been extended north through the
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site to Stagecoach Road. These volumes also assume the full-movement access to Hodgen Road and
the three full-movement access points to Black Forest Road are all constructed and open.

EXISTING PLUS PHASE 1 AND 2 SITE-GENERATED TRAFFIC

Figure 10 shows the sum of the existing traffic volumes from Figure 3 plus the Phase 1 and Phase
2 site-generated traffic volumes from Figure 7. These volumes represent the short-term Phase 1 and
Phase 2-only impacts of this development.

SHORT-TERM TOTAL TRAFFIC

. Figure 11 shows the short-term total traffic volumes at the intersections in the vicinity of the site
assuming buildout of Phases 1 through 6 of the Flying Horse North at Shamrock Ranch and the golf
course (assumed to occur during Phase 3). These volumes are the sum of the short-term background
traffic volumes from Figure 4 plus the Phase 1 through Phase 6 site-generated traffic volumes from
Figure 8.

2040 TOTAL TRAFFIC

Figure 12 shows the 2040 total traffic volumes at the intersection in the vicinity of the site. These
volumes are the sum of the 2040 background volumes from Figure 5 plus the buildout site-generated
traffic volumes from Figure 9a.

PROJECTED LEVEL OF SERVICE

The intersections in the vicinity of the site have been analyzed to determine the projected level of
service based on the unsignalized method of analysis procedures outlined in the Highway Capacity
Manual, 2010 Edition by the Transportation Research Board.

The intersections of Hogden/Black Forest, the full-movement site access to Hodgen Road, and both
full-movement access points to Black Forest Road are all projected to operate at level of service C
or better during the peak hours for all movements as Stop-sign-controlled intersections based on the
projected existing plus Phase 1 and Phase 2 site-generated, short-term total, and 2040 total traffic
volumes.

Allmovements at the Stop-sign-controlled intersection of SH 83/Stagecoach are projected to operate
at level of service C or better during the peak hours based on the existing plus Phase 1 and Phase
2 site-generated traffic. Prior to complection of Phase 6 a southbound left-turn acceleration lane will
be required on SH 83 at Stagecoach Road. A simulation was performed using Synchro/SimTraffic
to determine the impact of this lane. The simulation was run five times and the results averaged. The
average delay for each movement was then compared to the delay showed in Table 1 to determine
the projected level of service. The 2040 analysis indicates the westbound approach left-turn
movement at this intersection is projected to operate at LOS E during the afternoon peak hour. It is
unlikely a traffic signal warrant will be met based on the projected traffic volumes and assuming the
intersection laneage shown in Figure 12.
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TRAFFIC SIGNAL WARRANT ANALYSIS

The intersection of SH 83/Stagecoach was analyzed to determine if a Four-Hour Vehicular Volume
Traffic Signal Warrant would be met or close to being met based on the projected 2040 total traffic
volumes and lane geometry. As shown in Figure 13 this intersection is not projected to meet the
thresholds for a Four-Hour Vehicular Volume Traffic Signal Warrant during the morning and
afternoon peak hours based on the short-term scenario.

AVERAGE DAILY TRAFFIC IMPACTS

Atbuildout, Flying Horse North is projected to add about 185 vehicles per day to Holmes Road just
south of Vessey Road. However, with the extension of Holmes Road north to Stagecoach Road
about 400 trips generated by the existing land uses south of the site are projected to be rerouted to
use this new connection. The net impact to Holmes Road south of Vessey Road is therefore
negligible.

CONCLUSIONS
Trip Generation

* Atbuildout the Flying Horse North at Shamrock Ranch site could be expected to generate about
3,337 new vehicle-trips on the average weekday, with about half entering and half exiting the
site during a 24-hour period. During the morning peak hour about 82 vehicles would enter and
167 vehicles would exit the site. During the afternoon peak hour about 205 vehicles would enter
and 130 vehicles would exit the site.

Traffic Volume Impacts

*  Atbuildout the site is projected to add about 185 vehicle-trips per day to Holmes Road just north
of Shoup Road. However, a portion of the existing traffic using Holmes Road just north of
Shoup would instead use the new Phase 9 extension of Holmes to Stagecoach through F lying
Horse North at Shamrock Ranch.

* Atbuildout the site is projected to add about 1,340 vehicle trips per day to SH 83 Jjust south of
Stagecoach Road. This represents an increase of about seven percent above the projected 2040
background traffic volume.

*  Atbuildout the site is projected to add about 400 vehicle-trips per day to Hodgen Road just west
of the proposed site access point. This represents an increase of about 4.3 percent above the
projected 2040 background traffic volume.

* Atbuildout thesite is projected to add about 345 vehicle-trips per day to Black Forest Road just
south of Hodgen Road. This represents an increase of about 10.6 percent above the projected
2040 background traffic volume.
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Level of Service

* The intersections of Hogden/Black Forest, the full-movement site access to Hodgen Road, and
both full-movement access points to Black Forest Road are all projected to operate at level of
service C or better during the peak hours for all movements as Stop-sign-controlled intersections
based on the projected existing plus Phase 1 site-generated, short-term total, and 2040 total
traffic volumes.

* All movements at the Stop-sign-controlled intersection of SH 83/Stagecoach are projected to
operate at level of service C or better during the peak hours based on the existing plus Phase 1
and Phase 2 site-generated traffic and short-term total traffic (through Phase 6). The 2040
analysis indicates the westbound approach left-turn movement at this intersection is projected
to operate at LOS E during the afternoon peak hour. It is unlikely a traffic signal warrant will
be met based on the projected traffic volumes and assuming the intersection laneage shown in
Figure 12 including a southbound left-turn acceleration lane on SH 83.

Traffic Signal Warrants

* The projected 2040 peak-hour total traffic volumes and lane gepmetry at the intersection of SH
83/Stagecoach Road are not projected to meet the thresholds for a Four-Hour Vehicular Volume
Traffic Signal Warrant.

Auxiliary Turn Lanes

* Table 3 shows a summary of the auxiliary turn lanes that will be required by phase of this
project.

Phases 1 and 2

* No auxiliary turn lanes will be required based on the projected existing plus Phase 1 and Phase
2 site-generated traffic volumes.

Phase 3

* Based on the projected short-term total traffic volumes and the criteria contained in the State of
Colorado Highway Access Code, a northbound right-turn deceleration lane would be required
on SH 83 approaching Stagecoach Road. The short-term total traffic volumes assume buildout
of Flying Horse North at Shamrock Ranch through Phase 6 and the golf course and assumes the
construction of Stagecoach Road from SH 83 to Black Forest Road. This lane should be 378 feet
long plus a 222-foot-long taper.

* Based on the short-term total traffic volumes and the criteria contained in the Stare of Colorado
Highway Access Code, a northbound right-turn acceleration lane would be required on SH 83
at Stagecoach Road. The short-term total assumes buildout of Flying Horse North at Shamrock



Mr. Drew Balsick Page 9 July 21, 2016
Flying Horse North Updated Traffic Impact Analysis

Ranch through Phase 6 and the golf course and assumes the construction of Stagecoach Road
from SH 83 to Black Forest Road. This lane should be 738 feet long plus a 222-foot-long taper.

Based on the projected short-term total site-generated traffic volumes and the criteria contained
in the State of Colorado Highway Access Code, a southbound left-turn lane would be required
on SH 83 approaching Stagecoach Road. This Jane should be 418 feet leng plus a 222-foot-long
taper.

Based on comments received from the Colorado Department of Transportation a southbound
left-turn acceleration lane will be required on SH 83 from Stagecoach Road. This lane should
be 738 feet long plus a 222 foot taper (adjusted for grades as necessary).

Phase 7

Based on the projected 2040 total traffic volumes and on the criteria contained in the E! Paso
County Engineering Criteria Manual a northbound left-turn lane would be required on Black
Forest Road approaching the north full-movement site access (Stagecoach Road). The 2040 total
volumes assume buildout of Flying Horse North at Shamrock Ranch, the construction of
Stagecoach Road from SH 83 to Black Forest Road, and the extension of Holmes Road north
to Stagecoach Road. Based on a design speed of 60 mph for a Rural Minor Arterial, this lane
should be 340 feet long plus a 240-foot-long taper.

Buildout

Based the projected existing plus Phase 1 and Phase 2 site-generated traffic, short-term total, and
2040 total volumes and on the criteria contained in the E/ Paso County Engineering Criteria
Manual no auxiliary turn lanes would be required on Hodgen Road approaching the proposed
full-movement site access just west of Black Forest Road.

There is an existing eastbound right-turn deceleration lane and westbound lefi-turn lane on
Hodgen Road approaching Black Forest Road. Based on the criteria contained in the E! Paso
County Engineering Criteria Manual no additional turn lanes would be required at this
intersection based on the projected existing plus Phase 1 and Phase 2 site-generated traffic,
short-term total, and 2040 total traffic volumes.

Based on the projected existing plus Phase 1 and Phase 2 site-generated traffic, short-term total,
and 2040 total volumes and the criteria contained in the E! Paso County Engineering Criteria
Manual southbound right-turn deceleration lanes would not be required on Black Forest Road
approaching the proposed full-movement site access points.

Based on the projected existing plus Phase 1 and Phase 2 site-generated traffic, short-term total,
and 2040 total volumes and the criteria contained in the EI Paso County Engineering Criteria
Manual no auxiliary tum lanes would be required on Black Forest Road approaching the
proposed full-movement site access points,
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Roadway Classifications

Stagecoach Road should be classified as a Rural Minor Residential Collector from SH 83 to
Black Forest Road. The projected traffic volume for the west portion of this roadway would
exceed the Engineering Criteria Manual design average daily traffic criteria for Rural Minor
Residential Collector roadways. A deviation request will be submitted separately.

LSC recommends all other roadways within Flying Horse North at Shamrock Ranch be
classified as Rural Local.

Other Deviations

The proposed full-movement access to Black Forest Road, about 725 feet south of Black
Forest/Terra Ridge Circle (south) proposed for Phase 11, will require a deviation to the £l Paso
County Engineering Criteria Manual (ECM) as the proposed spacing is less than the minimum
intersection spacing for Minor Arterials. The proposed location was selected for the best sight
distance. A deviation request will be submitted separately.

Countywide Road Impact Fee Program

The Flying Horse North at Shamrock Ranch development will be required to participate in the
Countywide Road Impact Fee program. The specific PID option (or opt-out option) as well as
the specific calculated fee amount will be provided with the submittal of the Preliminary Plan
or Final Plat. The fee per residential dwelling unit will be payable at the time of the building
permit.

* % ok ok ¥k

Please contact me if you have any questions regarding this report.

Sincerely,

LSC TRANSPORTATION CONSULTANTS, INC.

ty C. Hodsdon, P.E., PTOE

rincipal
JCH:KDF:bjwb
Enclosures: Tables 2 and 3
Figures 1-13
Traffic Count Reports

Level of Service Reports



